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Climate Change Impact on Sorghum: Model-Driven Projections
and Adaptation Strategies for Resilient Future

Dereje Reta!, Girma Asefa!, Mengistu Mengesha?, and Alemnesh Bekele!

1College of Agriculture and Environmental Science, Haramaya University, Haramaya,

Ethiopia

Key Messages

e Average annual rainfall of Babile and Fedis districts
is projected to decline by 35% and 58%,
respectively, accompanied by an increase in
temperature of 4.1°C in 2080. This is expected to
significantly reduce sorghum yields in the area.

e Planting outside the optimal sowing window leads
to major yield losses, with early planting (before 15
June) causing reductions of around 5-7% and late
planting (after 10 July) lowering yield by 21%.

e Erer 01 variety demonstrates the highest climate
resilience, achieving a yield increase of around
12% in Babile and 6% in Fedis when planted at the
optimal date.

e Warming shortens sorghum growth periods,
reducing days to anthesis and maturity by 11-37
days, which increases heat stress and limits
biomass accumulation.

e (Climate-smart practices such as optimal planting
dates, appropriate fertilizer application, and use of
resilient cultivars can offset part of the projected
yield losses, with improvements of around 11.7%
for Melkam and 12.2% for Erer 01 under favorable
conditions.

Introduction

Cropping system models play a vital role in
evaluating sustainable production strategies and
assessing how climate change affects crop yields.
Crop models integrate plant eco-physiological
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processes, and both environmental, and
management options for different cultivars and
locations. Decision Support Systems for
Agrotechnology Transfer (DSSAT) is one of the
most widely validated platforms for analyzing

climate impacts and testing adaptation
strategies, having demonstrated reliable
performance across diverse global

environments.

In Ethiopia, sorghum is the third most important
cereal crop after tef and maize, supporting
millions of smallholder farmers. Despite its

drought-tolerance, sorghum productivity
remains low due to climate variability,
suboptimal agronomic practices, and

socioeconomic constraints—challenges that are
particularly acute in the drought-prone regions
of Eastern Ethiopia.

The East Hararghe Zone, including Babile and
Fedis districts, faces frequent droughts, erratic
rainfall, land degradation, and climate-related
shocks that have reduced crop productivity and
increased household vulnerability. Because
smallholder farmers rely on rain-fed production
and traditional management, sorghum yields are
highly sensitive to shifts in rainfall patterns, rising
temperatures, and soil moisture stress. Given
that future climate impacts vary across locations
and crop varieties, there is an urgent need for

Email: haramaya.ro@haramaya.edu.et




localized assessments that quantify how
sorghum production will respond to projected
climate conditions. This study aimed to evaluate
the impacts of projected climate change on
sorghum yield to identify agronomic adaptation
strategies and strengthen the climate resilience
of communities in Eastern Ethiopia.

Approaches and Results

The study used the DSSAT crop model to evaluate
how future climate scenarios affect sorghum
production in Babile and Fedis districts. Historical
weather, soil, and crop data were compiled, and
future climate projections were downscaled from
CORDEX-Africa models. Four sorghum varieties were
calibrated and validated using field experiments, and
simulations were run to assess yield responses under
RCP4.5 and RCP8.5 climate scenarios.

The study analyzed 1990-2021 climate data and used
eight GCM ensemble projections under RCP4.5 and
RCP8.5 for the 2050s and 2080s to simulate sorghum

performance in Babile and Fedis districts. The
CERES-Sorghum model accurately represented crop
development and yield, showing strong agreement
between simulated and observed values across all
varieties and locations.

Future climate projections for the Babile area indicate
a clear warming trend under both emission scenarios.
By the 2080s, the RCP8.5 scenario is projected to
produce the strongest warming, with maximum
temperatures increasing by up to 4.1°C and minimum
temperatures by approximately 2.7°C, exceeding
changes projected under RCP4.5. In contrast, annual
rainfall projections exhibit mixed patterns. While
both districts face declines, the severity varies: in
Babile, rainfall is projected to decrease significantly
by 35.24% under RCP4.5 by the 2080s, whereas Fedis
is expected to experience a much sharper reduction
of 58.2% under the same scenario and timeframe
(Table 1). These shifts align with regional studies
showing declining rainfall trends across Ethiopia.

Table 1: Descriptive statistics of annual changes in rainfall and temperature.

Babile District

Scenarios Period Annual RF  ARFin % Tmax (°C) Toin (°C) ATmax (°C) ATmin (°C)
in (mm)
Baseline 1990-2021 754.02 29.1 17.4
RCP4.5 2050s 554.4 -26.47 30.9 17.4 1.8 0.0
RCP4.5 2080s 488.3 -35.24 31.4 18.0 2.3 0.6
RCP8.5 2050s 760.0 0.79 31.6 18.0 2.5 0.6
RCP8.5 2080s 697.7 -7.46 33.2 20.1 4.1 2.7
Fedis District

Baseline 908.7 27.6 14.6
RCP4.5 2050s 769.3 -15.3 29.4 16.5 1.8 1.9
RCP4.5 2080s 380.0 -58.2 29.9 171 2.3 2.5
RCP8.5 2050s 588.3 -35.3 30.0 17.2 2.4 2.6
RCP8.5 2080s 896.2 -1.4 31.7 19.2 4.1 4.6

Simulated crop growth responses indicate that sorghum phenology will generally be shortened across most
scenarios, characterized by a reduction in the number of days to anthesis and physiological maturity. However,
certain exceptions emerged: Melkam variety showed stable anthesis under RCP4.5 in the 2050s, while Fedis-01 and
Erer-01 exhibited unchanged anthesis under RCP8.5 in both the 2050s and 2080s (Table 2). These exceptions suggest
significant varietal differences in heat tolerance within the Babile district. Conversely, in Fedis, growth phases are
projected to be either accelerated or delayed, depending heavily on the specific variety and climate scenario.
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Table 2: Projected yield change (%) for varieties under different planting windows in the 2050s and 2080s (RCP 4.5

and 8.5) in Babile District.

RCP4.5 RCP8.5

Varieties Baseline yield (kg/ha) Planting windows 2050s 2080s 2050s 2080s
Melkam 15-June -5.3 -24 -6.9 -2.8
2500 25-June 11.7 8.7 21 1.8
10-July -4.1 -5.6 -4.3 -1.2
Teshale 15-June -4.1 -1.5 -1.8 -2.6
2556 25-June 9.7 -1.6 4.3 -5.4
10-July 2.4 3.7 7.2 4.9
Erer-01 2278 15-June -4.3 -6.4 -7.1 -3.7
25-June 12.2 4.7 121 2.7
10-July -21.1 -13.6 3.3 -1.2
2166 15-June 5.3 -5.5 4.5 2.6
Fedis-01 25-June -7.3 -6.6 4.1 -3.7
10-July 3.1 4.7 7.2 3.3

Climate change projections indicate a decline in
sorghum yields across both districts, particularly when
planting occurs before June 15. Early sowing
consistently resulted in yield reductions across all
varieties, scenarios, and timeframes, confirming that
elevated temperatures and moisture stress during
early developmental stages significantly reduce
productivity. Similarly, late planting (after July 10) led
to substantial yield losses, as rainfall typically ceased
before the crop reached critical reproductive stages—
a trend observed across all varieties in both districts
(Tables 2 and 3).

These findings align with previous regional studies
indicating that both early-season droughts and late-
season moisture deficits are primary drivers of
reduced sorghum yields in East Africa.

Optimal planting dates varied slightly by district but
generally centered around 25 June, which improved
yields, especially Melkam, Teshale, and Erer 01 in
Babile and all varieties planted in Fedis. Under
RCP4.5, peak improvements reached +11.7% for
Melkam and +12.2% for Erer 01 in the 2050s. Under
RCP8.5, benefits were smaller but still positive for
several scenarios (Tables 2 and 3).

Table 3: Projected yield change (%) for varieties under different planting windows in the 2050s and 2080s (RCP

4.5 and 8.5) in Fedis District.

RCP4.5 RCP8.5
Varieties Baseline vyield Planting 2050s 2080s 2050s 2080s
(kg/ha) windows
Melkam 15-June -3.7 -4.4 -1.1 -3.2
3277 25-June 3.3 -6.3 -13.1 4.2
10-July -16.1 -9.6 -21.3 -4.8
Teshale 15-June -5.1 -3.5 -8.8 -8.6
2777 25-June 4.7 3.6 3.3 1.7
10-July 7.2 -8.7 4.2 -4.9
15-June -9.7 -5.5 -04 -2.1
Erer-01 2722 25-June 5.3 6.1 -6.3 4.3
10-July -13.3 -17.5 -14.1 5.3
15-June -2.1 -3.5 -3.8 -8.6
Fedis-01 3500 25-June 1.4 1.6 2.3 1.2
10-July 6.1 -13.7 5.2 1.9
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Overall, the model results showed that climate change
will increase heat and water stress in both Babile and
Fedis, reducing sorghum yields unless adaptive
practices are implemented. Strategic adjustments,
including shifting planting windows toward late June,
selecting resilient varieties such as Erer-01, and
optimizing management-can minimize climate-induced
losses and strengthen sorghum production resilience. A
climate-smart management package oriented around
optimal sowing dates and appropriate cultivar
selection will be essential for safeguarding future yields
in Eastern Ethiopia.

Policy Recommendations

e  Ministry of Agriculture and regional bureaus
should lead the rollout of climate-resilient
sorghum varieties by coordinating
district-level adoption programs and similar
agro-ecologies.

e Agricultural research institutes and seed
enterprises should ensure consistent

Tel: +251 255 530 324

https://www.haramaya.edu.et

production and distribution of climate-
ready varieties, prioritizing Erer-01 for both
Babile and Fedis and similar agro-ecologies
due to its demonstrated resilience and
stable performance under future climate
scenarios.

Ministry of Agriculture should promote
evidence-based climate planning by
integrating advanced crop modeling tools
into routine decision-making, enabling
policymakers to evaluate climate risks, crop
rotations, and soil health interactions more
effectively.

Ethiopian Meteorological Institute and
extension agents should provide targeted
training for farmers on variety-specific
management and tailored advisory services
to maximize yield gains under projected
climate conditions.
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Evidence-Based Calf Health Plan Improves the Health and
Performance of Dairy and Camel Calves

Yihenew Getahun?!, Ambachew Motbaynor?, Shihun Shimelis!, and Mina Alit

1College of Veterinary Medicine, Haramaya University, Po. Box 138, Dire Dawa, Ethiopia

Key Messages

e A daily calf health plan substantially reduced
disease and death, lowering morbidity to
29.5% and mortality to 10.4% compared with
routine management.

e Feeding colostrum within six hours markedly
improved survival, reducing morbidity by 52%
and mortality by 66%.

e Calves £3 Months faced higher risks of illness
and death, underscoring the need for
stronger early-age care.

e Male calves experienced approximately
double the morbidity risk of females,
indicating uneven management attention.

e The health plan  improved growth
performance: increasing daily weight gain
(4.4%) and weaning weight (4.5%).

Introduction

Ethiopia has prioritized the expansion of
commercial and smallholder, market-oriented
dairy production systems to meet the rapidly
growing national demand for milk and dairy
products. In lowland pastoral and agro-pastoral
areas, camels also provide essential milk and
income, particularly under low-rainfall conditions.
However, the success of these national livestock
initiatives is increasingly constrained by the high
burden of calf morbidity and mortality.
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Evidences indicated that dairy calf morbidity and
mortality rates in Ethiopia reach 47.3% and
17.9%, respectively, while camel calf morbidity
and mortality rates were about 35% and 9%,
respectively. These losses threaten herd
replacement, productivity, and the long-term
sustainability of dairy and camel value chains.

The economic implications are considerable due
to losses arising from calf deaths, treatment
costs, reduced growth performance, and
decreased lifetime milk productivity. Research
further indicates that improved calf
management  practices, including timely
colostrum feeding, better housing, hygiene, and
disease prevention, can substantially reduce calf
health problems and enhance performance
outcomes. Given the national focus on livestock
intensification and dairy sector transformation,
reducing calf morbidity and mortality is
essential. Calf health and performance
improvements can be achieved through the
development and application of sound dairy and
camel calf health and management practices.
Practical, evidence-based calf health plans offer
a feasible, high-impact pathway to support
Ethiopia’s dairy and camel production goals.
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Approaches and Results

A randomized controlled trial was conducted
from February to October 2023, in dairy farms in
Dire Dawa and Harar to assess the impact of an
evidence-based daily calf health plan on
morbidity, mortality, and growth. One hundred
thirty-seven (137) pregnant cows (28 months
gestation and consented) were selected. After
calving, newborns were randomly assigned to an
intervention group (structured daily calf health
plan) or a control group (routine practices).
Calves were followed weekly for six months.
Health events, including birth and weaning
weights, and average daily weight gain (ADWG,
via rondo-tape), were recorded alongside farm
management factors (colostrum timing, housing,
age-mixing, hygiene, and equipment cleaning).

The cumulative probability of morbidity was 24% in
the intervention group and 40% in the control group,
and mortality was 13% and 24%, respectively,
indicating superior survival in the intervention group.
The rates of incidence, morbidity, and mortality were
reduced as a result of the intervention: morbidity was
29.53% compared to 49.34% (control), and mortality
was 10.42% compared to 19.75% (control).

Significant predictors for mortality and morbidity
include treatment group, sex, age, and colostrum
timing. Calves in the control group were nearly
three times more likely to die (HR = 2.78); early
colostrum ingestion reduced death risk by about
two-thirds (HR = 0.34), and calves three months
old or younger had more than three times the
risk of dying (HR = 3.61). Male calves were about
twice as likely to get sick (HR = 2.03), while giving
colostrum within six hours reduces sickness risk
by about half (HR = 0.48).

Growth performance improved under the plan:
average daily weight gain was 0.776 £ 0.095 kg in
the intervention group vs 0.743 £ 0.069 kg in
controls (p=0.042), and weaning weight was
154.37 kg vs 147.73 kg (p<0.001) (Table1).
Results confirmed other interventions and
>3 L/day milk intake as positive predictors of
ADWG.

Table 1: Birth weight, weaning weight, and daily weight gain of calves.

Weight in Kg Control group Intervention group

(mean + SD) (mean  SD) t-test p-value
Birth weight 34.616 +4.241 34.966 + 4.700 -0.457 0.648
Weaning weight 147.727 + 4.361 154.373 £ 6.579 -6.172 <0.001*
Average daily weight gain ~ 0.743 £ 0.069 0.776 £ 0.095 -2.056 0.042*

Camel calf morbidity has decreased from 50.39% in the control groups to 32.21% in the intervention groups. The
mortality rate also decreased from 15.06% in the control group to 5.97% in the intervention group (Figure 1).

60.00% .
50.39% s MOrbidity e Mortality
50.00%

40.00%
32%

30.00%
20.00% 15.06%

10.00% 5.97%

0.00%

Baseline group Intervention group

Figure 1: Morbidity and Mortality rate in baseline and intervention groups of calves.
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Diarrhea and pneumonia were the most common disease conditions in both groups, though both were lower in
the intervention group (Figure 2).

H Disease Baseline group H Disease Intervention group

Death Baseline group H Death Intervention group
80 2

56
60

36
40 32 3326 23
20
16
20 9 3 10 ¢ 14 - 1413 6
- ' 0
0 _ _ _ [ -
Diarrhea pneumonia Septicemia pox External Miscellaneous
parasite cases

Figure 2: Morbidity incidence rate in the two groups of calves.

The weaning weight of calves in the intervention group (105.22 +3.1kg) was significantly higher compared to
the Control group 96.43 +2.4) (Table 2).

Table 2: Birth, weaning, and daily weight gains of camel calves.

Weight in KG Baseline group Intervention group t-test P value
(mean £ SD (mean t SD)

Birth Weight 34.31 +0.94 34.26 +0.92 0.54 0.613

Weaning Weight 96.43 +2.4 105.22 +3.1 -98.25 <0.001

Mean Daily Weight Gain  0.23 £0.01 0.26 +0.02 -0.37 0.714

The study demonstrated that applying an evidence-based calf health plan substantially improves pre-weaning
survival and growth. The marked reductions in morbidity and mortality reinforce the central role of early
colostrum ingestion, hygiene, and structured calf-rearing routines. The stronger effect in younger calves reflects
their heightened vulnerability due to immature immunity. Growth gains higher ADWG and greater weaning
weights show that better early-life management translates into improved productivity. These findings collectively
show that calf health plans are not only lifesaving but also economically beneficial for dairy producers. In sum, a
structured daily calf health plan enhances survival, reduces disease, and improves growth, offering a practical
pathway to strengthen Ethiopia’s dairy systems.

Policy Recommendations

. Ministry of Agriculture and regional Agriculture Bureaus should promote widespread adoption of
the daily calf health plan to reduce preventable calf losses.

. Relevant stakeholders should provide awareness and training on timely colostrum-feeding within
six hours of birth.

. Veterinarians and animal production development agents should train farmers and farm
attendants on early-age calf care, hygiene, and equal management of male and female calves.

. Local administrations and development agencies should support farms to maintain clean calving
pens, proper bedding, and clean feeding equipment using low-cost, practical methods.
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Zoonotic Risk Exposure in Swine Farming: Insights from a Case
Study in Eastern Ethiopian Farm

Adem Hiko?, Feyisa Aliye!, Abdallahi Abdurehman?, and Sisay Girma*

1College of Veterinary Medicine, Haramaya University, Po. Box 138, Dire Dawa, Ethiopia

Key Messages

e The swine farm showed a high burden of enteric
zoonosis, with 27.55% Salmonella and 57.14% E.
coli detected in the sampled farm.

e Wild birds contributed additional contamination
risks, carrying 40% Salmonella and 70% E. coli in
their fecal samples.

e Co-occurrence of both pathogens was observed in
21.43% of samples, indicating multiple
contamination sources.

e Awareness of zoonotic diseases among farm
workers was generally low, with fewer than 40%
demonstrating knowledge about the zoonotic risks
associated with common enteric pathogens.

Introduction

Global pork production has been increasing in
the last few decades, driving the intensification
of swine husbandry in many parts of the world.
This trend has resulted in fewer but larger
production facilities, each accommodating
significantly more animals. As herd sizes have
expanded and management practices have been
challenged, the swine industry has experienced a
notable rise in the detection of infectious agents.
Fournié et al. (2015) documented 77 pathogens
not previously reported in pigs before 1985,
including 39 viruses and 32 bacterial species,
with the top 20% of pork-producing nations
accounting for 82% of these emerging agents. Of
these newly identified pathogens, 30 (39%) are
zoonotic.
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These changes suggest that demographic shifts
in swine production, especially in settings lacking
adequate biosecurity, may contribute to the
increased emergence and transmission of
swine-associated zoonoses.

Most swine-associated zoonotic pathogens are
transmitted through the fecal—oral route. Although E.
coli is normally harmless to animals, it is widely used
as an indicator organism for monitoring enteric
pathogens in  swine  production  systems.
Salmonellosis linked to pork is also an important
public health concern. An estimate of 1% to 25% of
Salmonellosis in humans originated from pork or pork
products. However, such data are limited for
Ethiopia. Given the increasing intensification of swine
farming and gaps in biosecurity, understanding the
burden and distribution of enteric pathogens in pig
farms is essential for reducing zoonotic risks.
Therefore, this study aimed to identify potential
sources of enteric pathogens, specifically Salmonella
and E. coli and assess swine herd management
practices at the Haramaya University Swine Farm.

Approaches and Results

The study was conducted at the Haramaya
University Swine Farm using a purposive
sampling method. Fecal samples were collected
from all 146 pigs. Additional specimens were
systematically collected from feed, drinking
water, swine-pen surfaces, workers’ facilities,
cleaning tools, and fecal droppings of wild birds
wandering around the farm.
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All 25 farm workers were also surveyed to assess
management practices, hygiene behaviors, and
awareness of the zoonotic risks of Salmonella
and E. coli. Samples were transported under
chilled conditions to the Veterinary Microbiology
and Public Health Laboratory and processed
following I1SO 6579 (2017) for Salmonella and
standard protocols for E. coli (ISO, 2017; Hirsh,
2003). Questionnaire data were collected in
Ambharic and/or Afaan Oromo. Laboratory and
survey data were analyzed using STATA 14, with
Pearson’s chi-square used to test prevalence
differences across risk factors (p < 0.05) and
between the two pathogens (p < 0.01).

The overall prevalence of Salmonella and E. coli
across all sample origins were 27.55% and
57.14%, respectively. Among the pig fecal
samples analyzed, Salmonella was detected in
25.34% and E. coli in 50%, depicting that pigs
themselves served as important reservoirs for
both pathogens (Table 1).

Salmonella prevalence did not vary significantly
across sample origins (p = 0.63), whereas E. coli
prevalence did (p = 0.03). When the two
pathogens were compared directly, the overall
prevalence indicated that E. coli was significantly
more prevalent than Salmonella, and within
every sample category, demonstrating its
stronger environmental persistence and broader
distribution throughout the farm.

Salmonella was detected in 31.75% of
environmental samples and E. coli in 68.25%,
including swabs from pig houses, floors, garden
soil, workers’ boots, and facility surfaces (Table
1). Although Salmonella was absent on worker
aprons and cleaning brushes, E. coli was found
on some of these items, suggesting
human-associated pathways for pathogen
dissemination.

Table 1: Occurrence of Salmonella and E. coli by sample origin.

No. of No. (%) Positive for
Sample Origin Examined X2 ** p-Value **
Salmonella E. coli
Sample
The pigs 146 37 (25.34) 73(50.00)  18.90 <0.001
Feed and drinking water 85 24 (28.24) 52 (61.18) 18.66 <0.001
Environment 63 20(31.75) 43 (68.25) 16.79 <0.001
Total 294 81(27.55) 168 (57.14) 52.73 <0.001
X2 * 0.93 6.78
p-value * 0.63 0.03

* At 95% confidence interval across the risk factors; ** at 99% confidence interval between the Salmonella and

the E. coli isolation within the considered risk factor.

Feed and drinking water also showed contamination,
with Salmonella present in 17.95-36.96% of samples
and E. coli in 50-74.40%, indicating that both
contributed to pathogen exposure risks for pigs.
Wildlife contact emerged as an additional concern.
Fecal samples from wild birds visiting the farm
contained Salmonella in 40% and E. coli in 70% of the
samples. These findings align closely with the later
survey results showing that 92% of workers
acknowledged the absence of any wild-bird entry
control on the farm.

Tel: +251 255 530 324

Co-occurrence of both pathogens was common:
21.43% of all samples were positive for both
Salmonella and E. coli, reflecting overlapping routes
of contamination and the presence of multiple
pathways
environments, and animal groups. Additional

transmission across sample types,
analyses showed that contamination varied across pig
housing units. Salmonella prevalence ranged from
18.84% to 40% in seven of the eight pig houses, with
one house testing negative, whereas E. coli was
detected in 49.30-80.00% of pigs in all the eight

houses.
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Management and worker-behavior data further
explained the microbiological findings. Eighty-four
percent of workers reported keeping pigs in separate
houses, and 72% reported receiving veterinary care
for the animals. Eighty percent of respondents
reported no rodent or insect control, 60% indicated
they did not use exclusive farm footwear, and 68%
stated they never washed their hands or used a
footbath before entering pig areas. Knowledge about
zoonotic transmission was low: only 28% of workers
recognized the zoonotic potential of Salmonella , and
36% recognized that of E. coli. These knowledge gaps,
combined with inadequate hygiene practices and
uncontrolled wildlife access, created conditions
conducive to pathogen maintenance and spread.

The combined evidence: microbiological prevalence,
environmental contamination patterns, wildlife
involvement, and worker practice data indicates a
high-risk ecosystem where pathogens can persist and
circulate among pigs, humans, and the farm
environment. Contamination of feed, water,
animal-contact surfaces, and natural wildlife
reservoirs suggests that pathogen control requires
interventions targeting multiple transmission points
rather than focusing solely on the pigs.

The study demonstrates systemic contamination by
Salmonella and E. coli across pigs, feed, water,
environmental surfaces, and wildlife, driven by
inadequate biosecurity, inconsistent worker hygiene,
and insufficient control of wild birds and rodents. The
significantly higher prevalence of E. coli highlights its
environmental resilience, while the notable
co-occurrence of both pathogens across sample types
underscores the complexity of transmission pathways

on the farm.
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Policy Recommendations

e Ministry of Agriculture and Animal Health
Institute should strengthen basic farm
hygiene and biosecurity practices to reduce
Salmonella and E. coli transmission risks.

e Swine farms should implement regular
cleaning schedules and simple environmental
controls to limit contamination from feed,
water, and housing areas.

e Farm owners should consider the restriction
of wild-bird and rodent entry in the swine
farm.

e Veterinarians should provide awareness and
practical training to farm workers on zoonotic
risks and essential hygiene behaviors.
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Widespread Non-Prescribed Antibiotic Access and Misuse
Practice in Eastern Ethiopia: A Growing Threat to Public Health

Dumessa Edessal 2, Fekede Asefa® 3, Girmaye Dinsa%#, and Lemessa Oljira?
1School of Pharmacy, College of Health and Medical Sciences, Haramaya University,

P. O. Box 235, Harar, Ethiopia.

2School of Public Health, College of Health and Medical Sciences, Haramaya

University, Harar, Ethiopia.

3University of Tennessee Health Science Center-Oak Ridge National Laboratory
(UTHSC-ORNL) Center for Biomedical Informatics, Department of Pediatrics, College

of Medicine, Memphis TN, USA.

4Fenot Project, Department of Global Health and Population, Harvard T. H. Chan
School of Public Health, Addis Ababa, Ethiopia.

Key Messages

e About 45% of recent antibiotic users accessed
antibiotics inappropriately, while 51% used
antibiotics unnecessarily.

e Children under five had 1.48 times higher risk of
unnecessary antibiotic user compared to other age
groups.

e Rural residents were 26% more likely to misuse
antibiotics than urban residents.

e Individuals with no formal education and a primary
level had a higher likelihood of unnecessary use of
antibiotics by 34%.

e Kiosks and drugstores were major sources of non-
prescribed antibiotics, with kiosks linked to 32%
higher misuse risk.

Introduction

Globally, antibiotic use has increased by 46%
over the last two decades, with a notable surge
observed since the onset of the coronavirus
disease  (COVID-19) pandemic. Although
antibiotics are essential for preventing and
treating bacterial infections, their use in
resource-limited countries may be largely
unnecessary. Studies report that more than 50%
of antibiotics used to treat acute upper
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respiratory tract conditions are unnecessary, and
systematic reviews show that over 40% of self-
limiting diseases are treated with antibiotics
without justification.

Unnecessary antibiotic use is the primary driver of
antimicrobial resistance (AMR), which caused 1.27
million deaths and contributed to 4.95 million deaths
globally in 2019. Despite global initiatives advocating
prudent antibiotic use, Africa continues to record the
highest AMR-related mortality rate. The World Health
Organization (WHO) has prioritized research on
community-level antibiotic use, and Ethiopia has
committed to strengthening evidence through
surveillance and studies.

In Ethiopia, despite the expected role of drug
providers in advising patients on responsible
antibiotic use, there is a growing practice of accessing
antibiotics without prescriptions, including from
unlicensed sources, and using them unnecessarily.
Antibiotic stewardship efforts have so far been
limited to health facilities, overlooking community-
level practices. Therefore, this community-based
study addresses these gaps by examining antibiotic
use behaviors from the users’ perspective, providing
evidence to inform tailored stewardship strategies.

Email: haramaya.ro@haramaya.edu.et




Approaches and Results

A community-based cross-sectional study was
conducted in rural Haramaya and Harar town,
involving 2,256 households selected through
stratified cluster sampling. Antibiotic access was
considered inappropriate if obtained without a
prescription or from unlicensed sources. Unnecessary
antibiotic use refers to consumption for non-bacterial
infections (e.g., colds and flu) or for bacterial
infections that do not always require antibiotics.
Antibiotic use was assessed using a published
classification scheme for antibiotic necessity based on
the International Classification of Diseases-10 Clinical
Modification (ICD-10-CM), with unnecessary use
recorded if associated with unjustified diagnosis
codes. Predictors of inappropriate antibiotic access
and unnecessary use were identified using
appropriate statistical models.

The majority of the respondents were female (83.8%),
in the age group 20-39 years (59.8%), married

Out of 1,245 individuals who recently received
antibiotics, 567 (45.6%) accessed them
inappropriately, and 636 (51.1%) used them
unnecessarily. Obtaining medicines without a
prescription was about three times higher among
people who lived in urban areas (B=3.21). The
absence of needed drugs in public health facilities
(B=2.32), inconvenience in healthcare services
(B=1.27), and having no community-based health
insurance (B=0.75) at public facilities also increased
"linked to" (because B=0.75 is not show an increasing
trend) the chance of inappropriate access to
antibiotics. Additionally, getting medicines from
unlicensed sources was about two times higher
among people living in rural areas (B=2.14) and
common among women (B=1.15). Children under five
by 48% (APR: 1.48), rural residents by 26% (APR:
1.26), less educated individuals by 34% (APR: 1.34),
and those obtaining antibiotics from kiosks by 32 %
(APR: 1.32) had a higher chance of unnecessary
antibiotic use (Figure 1).

(79.9%), and rural residents (61%). Nearly half of the
respondants had no formal education (45.5%) and
were housewives (46.7%) (Table 1).

Table 1: Sociodemographic characteristics of study participants, Eastern Ethiopia, 2023.

Characteristics Categories N (%) (total =2,256)
Age of respondent (years) <20 123 (5.5)
20-39 1350 (59.8)
40-59 573 (25.4)
>60 210(9.3)
Sex of respondent Male 366 (16.2)
Female 1890 (83.8)
Marital status of the Never married 191 (8.5)
respondent Married 1803 (79.9)
Widowed 185 (8.2)
Divorced/separated 77 (3.4)
Educational level of the No formal education 1026 (45.5)
respondent Primary 685 (30.4)
Secondary 319 (14.1)
Tertiary 226 (10.0)
Occupation of the respondent None/student 195 (8.6)
Farmer 529 (23.5)
Housewife 1053 (46.7)
Employed 237 (10.5)
Merchant 165 (7.3)
Other* 77 (3.4)
Residence area Rural 1381 (61.2)
Urban 875 (38.8)
Household’s CBHI membership  Yes 1696 (75.2)
No 560 (24.8)

Other*: Daily labor, driver, and vocational works, CBHI= community-based health insurance
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Figure 1: Effects of factors on non-prescribed antibiotic access practices (A) and predictors of unnecessary use
practices (B) among study participants, Eastern Ethiopia, 2023.

Policy Recommendations

Ministry of Health and regional health
bureaus should expand antibiotic
stewardship efforts to include community-
level providers such as drug outlets and
primary care clinics.

Ethiopian Food and Drug Authority (EFDA)
and other concerned bodies should strictly
enforce prescription-only antibiotic
regulations and prohibit unlicensed drug
sales, with a focus on rural areas where
unauthorized access is prevalent.

Ministry of Health and the local health
authority should deliver tailored educational
programs for rural communities, women,
mothers of young children, and individuals
with limited education to reduce unnecessary
antibiotic use.
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Key Messages

e Contraceptive utilization increased from 28.9% at
baseline to 64.5% after implementing the Cyclic
Beads-assisted Standard Day Method (SDM)
intervention.

e Male involvement and couple communication
improved significantly from 14% to 66.1% after
implementing the Cyclic Beads-assisted SDM
intervention.

e Women’s formal education, positive attitudes
toward contraception, high self-efficacy, and
active male involvement were the strongest
predictors of contraceptive uptake.

Introduction

In low- and middle-income countries, about 12
million girls aged 15-19 and over 777,000 girls
under 15 give birth annually, with pregnancy-
related complications being the leading cause of
death among girls aged 15—-19. Contraception is
the most effective strategy to reduce unintended
pregnancies and improve maternal and child
health, offering a range of methods from long-
acting devices to fertility awareness-based
techniques. Fertility Awareness Methods (FAM),
such as the Standard Days Method (SDM),
enable women to identify their fertile window

https://www.haramaya.edu.et

days 8-19 of a typical cycle and avoid pregnancy
through abstinence or barrier methods. Tools like
Cycle Beads, developed in 2001, help women easily
track their fertility signs and improve correct use.

In sub-Saharan Africa, where over half the population
is girls, and many marry before 18, early motherhood
and unintended pregnancies pose significant health
risks, including maternal and infant mortality. Despite
this, contraceptive use remains low, particularly in
rural areas due to myths, fears of side effects, limited
knowledge, and partner disapproval. Community-
based promotion of SDM and tools like Cycle Beads
has shown promise in increasing demand, improving
couple communication, and dispelling myths,
although adoption rates are still low among less
educated and rural women.

Given these barriers, fertility awareness methods like
SDM present a simple, side-effect-free alternative to
hormonal or invasive methods. Integrating culturally
acceptable, inexpensive tools such as Cycle Beads into
community health services led by Health Extension
Workers could enhance acceptability and correct use.
This approach aims to expand contraceptive options,
reduce unintended pregnancies, and ultimately
improve maternal and child health outcomes among
young women in Ethiopia and similar settings.
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Approaches and Results

The study employed a quasi-experimental design to
assess the effectiveness of the Cyclic Beads-
integrated SDM intervention. It was conducted in
Kersa District, Eastern Ethiopia, between January and
August 2023. A total of 330 young married women
(165 in the intervention group and 165 in the control
group) were selected through random sampling from
kebeles within the Kersa Demographic Surveillance
and Health Research Center. The intervention was
delivered by trained Health Extension Workers who
provided counseling and education on SDM using
Cycle Beads. The educational sessions emphasized
menstrual cycle tracking, identification of fertile days,
and strategies for managing fertility, including
abstinence or barrier methods during fertile periods.
The intervention also incorporated home visits to
promote couple communication, address gender
norms, and dispel myths about contraception. Health
Extension Workers were trained to provide culturally
sensitive counseling and to encourage male
involvement in contraceptive decision-making. Data
were collected at baseline, six months, and twelve
months using structured questionnaires, focus group
discussions, and in-depth interviews. The intervention
led to a substantial increase in contraceptive
utilization among participants.

At baseline, only 28.9% of women reported using any
contraceptive method. Following the introduction of
the Cyclic Beads-assisted SDM, contraceptive use rose
to 64.5%, demonstrating the effectiveness of the
intervention in addressing barriers to uptake.

The analysis showed that women with formal
education were more than three times more likely to
use contraception after the intervention (AOR = 3.42).
Women  with  favorable  attitudes toward
contraception were about five times more likely to
use it (AOR = 5.21), and those with high self-efficacy
were nearly five times more likely to adopt
contraceptive methods (AOR = 4.83). Male
involvement emerged as the most significant
predictor of contraceptive adoption; specifically,
women whose husbands actively participated in
decision-making were six times more likely to utilize
contraception (AOR = 6.11) (Table 1). Beyond
contraceptive uptake, the intervention significantly
improved couple communication and male
involvement. At baseline, only 14% of women
reported active partner support in contraceptive
decisions. This figure increased to 66.1% after the
intervention. Women with high self-efficacy were
nearly six times more likely to report improved
communication and male involvement (AOR = 5.87).
Awareness of SDM and positive attitudes toward
contraception were also associated with better
spousal engagement.

Table 1: Predictors of Contraceptive Utilization After Intervention, 2025.

Variables Category AOR (95% Cl)
Age 15-24 (Reference) Ref.

25-35 1.76 (0.73-4.24)
Residence Rural (Reference) Ref.

Urban 1.59 (0.58-4.38)
Religion Orthodox (Reference)  Ref.

Muslim 1.82 (0.38-8.71)
Formal education No (Reference) Ref.

Yes 3.42 (1.40-8.37)**
Heard of SDM No (Reference) Ref.

Yes 1.94 (0.82-4.58)
Favorable attitude No (Reference) Ref.

Yes 5.21 (2.01-13.49) *
High self-efficacy No (Reference) Ref.

Yes 4.83 (1.91-12.19) *
Good couple No (Reference) Ref.
communication Yes 2.16 (0.86-5.42)
Male involvement No (Reference) Ref.

Yes

6.11 (2.30-16.21) *
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These findings underscore the importance of
psychosocial and relational factors in shaping
reproductive behaviors. Qualitative data reinforced
these quantitative findings, revealing that the
intervention helped dispel myths  about
contraception, reduce fears of side effects, while
foster trust between partners. Women reported
feeling more confident in negotiating contraceptive
use, and men expressed greater willingness to
support family planning decisions. The culturally
tailored approach, combined with community-based
delivery, was instrumental in achieving these
outcomes.

The results of this study highlight the potential of
fertility awareness-based methods, such as SDM, to
address persistent barriers to contraceptive use in
resource-limited settings. By integrating Cycle Beads
into community health programs and actively
involving male partners, the intervention created an
enabling environment for informed reproductive
decision-making. Education and self-efficacy emerged
as critical determinants of success, suggesting that
interventions should prioritize building knowledge
and confidence among women. Male involvement
was particularly influential, reinforcing the need for
couple-focused strategies that challenge gender
norms and promote shared responsibility for family
planning. The findings also have broader implications
for reproductive health policy in Ethiopia.
Incorporating SDM into the national contraceptive
mix could expand options for women who prefer non-
hormonal methods, thereby reducing unmet needs
and unintended pregnancies. Furthermore, the
success of this intervention demonstrates the value of
leveraging existing community health structures, such
as the Health Extension Program, to deliver low-cost
and scalable solutions.

Policy Recommendations

https://www.haramaya.edu.et

Ministry of Health and regional health bureaus

should scale up culturally acceptable
contraceptive education programs like the cyclic
bead method,  which

communication and also

improve  couple

include culturally
acceptable family planning methods, such as SDM
with Cycle Beads, into the existing Health
extension packages.

should  conduct

awareness campaigns to dispel myths and

Concerned  organizations

promote side-effect-free contraceptive options

such as SDM with Cycle Beads among rural and
low-literacy populations.
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Key Messages

e About 8 out of every 100 pregnancies in Eastern
Ethiopia had serious bleeding before birth, mostly
caused by the placenta detaching prematurely
from the uterus (50.7%) and the placenta is near
or covers the cervical opening (44.9).

e Bleeding during pregnancy often led to serious
problems like babies being born too early (43.5%),
low birth weight (26.1%), mothers needing
cesarean surgery (55.1%), and mothers developing
anemia (42%).

e Bleeding during pregnancy was higher among
women who had many previous pregnancies, past
cesarean section, short gaps between pregnancies
(<24 months), and chewed khat during pregnancy.

Introduction

Bleeding during pregnancy, such as antepartum
and postpartum hemorrhage, is one of the main
contributors to maternal and neonatal mortality
in Ethiopia, contributing to high mortality in the
country. Hemorrhage is responsible for a high
percentage of maternal mortality, which is fueled
by the limited availability of timely and quality
obstetric care. Neonatal mortality is also affected
since severe maternal hemorrhage is highly
related to preterm delivery, underweight at
birth, and asphyxia, which account for most
causes of neonatal death. Despite intervention to
boost maternal health services, the incidence of
preventable pregnancy bleeding-related death
emphasizes the need for increased antenatal
care, emergency obstetric care, and knowledge
at community levels to effectively tackle this
serious problem.

Tel: +251 255 530 324

This study aims to assess the magnitude,
associated factors, and feto- maternal outcomes
of antepartum hemorrhage (APH) in Eastern
Ethiopia, addressing critical gaps in knowledge
and informing evidence-based interventions to
improve maternal and neonatal health.

Approaches and Results

A prospective, institutional follow-up study was
conducted across four public hospitals in Harari
Region and the Dire Dawa City Administration
from April to June 2023. A total of 882 women
who gave birth were enrolled using systematic
random sampling proportional to facility case
loads. Data were collected via face-to-face
interviews and clinical record reviews using a
structured questionnaire. The overall prevalence
of bleeding during pregnancy was 7.8 %. Among
these cases, Placental abruption (placenta
detaches prematurely from the uterus) was the
leading cause, accounting for 50.7 %, followed by
Placenta previa (placenta is near or covers the
cervical opening) at 44.9 %, while 4.4 % were of
unknown origin (Figure 1).

Analysis of associated factors revealed that grand
multigravida women (5 or more previous
pregnancies) were nearly five times more likely to
experience bleeding during pregnancy compared to
primigravida women (AOR = 4.91). Similarly, women
with a history of cesarean section had more than four
times the odds of APH compared to those without
such a history (AOR = 4.45). Short inter-pregnancy
intervals of less than 24 months were strongly
associated with bleeding during pregnancy, increasing
the likelihood by over five times (AOR = 5.30).
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Figure 1. Causes of bleeding during pregnancy among study participants

Policy Recommendations

Khat chewing during pregnancy was linked to
more than twofold increase in risk of bleeding U]
during pregnancy (AOR = 2.39).

The maternal and neonatal outcomes among
women with bleeding during pregnancy were
severe. More than half of the affected women
(55.1%) required cesarean delivery, and 42 %
developed anemia. Neonatal complications were
also significant, with 43.5 %of babies born
preterm and 26.1 % classified as low birth
weight. These findings underscore the clinical o
and public health importance of bleeding during
pregnancy and its strong association with
preventable risk factors.

The 8% bleeding during pregnancy prevalence
across four public hospitals indicates a
meaningful public health challenge in Eastern
Ethiopia. The predominance of abruptio
placentae and placenta previa mirrors global
patterns, yet the magnitude and distribution
highlight gaps in risk screening, Antenatal care
continuity, and referral readiness. The strong
associations with grand multigravidity, prior
cesarean section, and short spacing illuminate
actionable windows for prevention through
postpartum family planning, post- cesarean
section risk counseling, and birth spacing
services integrated into antenatal care and
postnatal care.

Tel: +251 255 530 324 ramaya.edu.et
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Ministry of Health and regional health bureaus
should strengthen antenatal care programs by
integrating bleeding during pregnancy risk
screening and ensuring timely referral and
emergency obstetric care readiness.

Ministry of Health and regional health bureaus
should provide competency-based training for
health workers on bleeding during pregnancy risk

assessment,  stabilization protocols, and
management of complications.
Stakeholders and partners should support

community-based interventions that promote
birth spacing and awareness of APH risk factors,
including behavioral change strategies for khat
cessation.

Ministry of Health and regional health bureaus
should prioritize monitoring and evaluation
systems to track bleeding during pregnancy cases,
referral efficiency, and maternal and neonatal
outcomes for continuous improvement.
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Key Messages

e Bate soil met the required 70-90% reactive
aluminosilicate range, confirming its suitability for
geopolymer production.

e Optimized Bate-based geopolymer blocks
achieved 4.0 MPa average strength, comparable

to cement-stabilized blocks.

e Ambient-cured geopolymer blocks achieved 3.4
MPa strength, showing feasibility for low-cost
rural housing.

Introduction

Green construction technology is an emerging,
approach that supports the
industry while promoting
sustainability. It focuses on
developing sustainable, low-cost, and
eco-friendly building materials by utilizing locally
available earth resources and industrial

innovative
construction
environmental

byproducts. The construction sector, one of the
largest globally, plays a crucial role in economic
development, but it also contributes significantly
to environmental pollution. Worldwide, the
construction sector is the fifth-largest source of
man-made CO, emissions, following energy,
transportation, industry, and land-cover changes
such as deforestation. It consumes nearly 40% of
global energy and is responsible for
approximately 33% of global CO, emissions. A
is the Portland cement
which

approximately 0.9 tons of CO, per ton of clinker

major contributor

manufacturing process, releases
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produced and accounts for about 2.8 billion tons
of CO, emissions annually, contributing 5—-8% of
global emissions. Although Portland cement
provides strong engineering performance, it is
not environmentally sustainable. Therefore,
developing geopolymer-based
alternatives from locally available materials is
essential. Such are vital for
addressing Ethiopia’s rural housing challenges,
improving the living standards of the 80% rural

low-carbon,

innovations

population, and contributing meaningfully to
global climate-action efforts.

Approaches and Results

The research evaluated the potential of two
soils: Bate soil (Haramaya) and Guguba soil as
primary precursors for geopolymerization,
supplemented by Khat ash and Sugarcane
Bagasse ash. The materials' physical, chemical,
and mineralogical analyses were conducted
using standard methods and instruments. A
combination of Sodium Hydroxide (NaOH) and
Sodium Silicate (NaySiO3) was used as the
alkaline activator. The prepared Geo-polymer
compressed earth block (GPCEB) was tested for
compressive strength under different curing
conditions: oven-curing (80°C for 48 hours + 14
days at room temperature) and ambient-curing
(25.5°C * 2 for 60 days). Compressive strength
tests were performed on all samples, and the
findings were compared with
Portland-cement-stabilized compressed earth
blocks (CSCEBs) to assess the performance and
suitability of these eco-friendly alternatives.
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Bate soil was identified as silica-alumina rich
(well-graded sand), while Guguba soil was found
to be silica-poor. Bate soil contains the necessary
oxides (SiO;, Al;Os, Fe,0s3) that mimic the
functional chemistry of cement when activated.
Khat ash was found to be high in Lime (CaO),
acting as a natural stabilizer.

Bate-based GPCEBs with 15 M NaOH, a 3.5
Na,SiOs/NaOH ratio, and 17.20% alkaline
solution achieved optimum strengths of 4.88
MPa (max) and 4.00 MPa (avg) after 14-day oven
curing. Under ambient curing conditions, the
same formulation reached 3.71 MPa (max) and
3.40 MPa (avg) at 60 days. This exceeds the
strength of many traditional handmade bricks
and meets load-bearing standards. The study
proved that ambient curing (natural air drying)
produces sufficient strength for single-story
dwellings, eliminating the need for energy-
intensive industrial kilns.

Blended Bate—Guguba samples recorded 4.2
MPa (max) and 3.50 MPa (avg) at 14 days. The
Guguba-based GPCEBs produced lower results

3.16

2.9

IM 12M 15M IM 12M

(0.91 MPa) below acceptable strength due to low
silica content, indicating that soil selection or
blending is critical to achieve the required load-
bearing capacity. The results show that Bate soil
possesses the chemical and physical characteristics
required for geopolymer formation and consistently
produces GPCEBs that meet the standard strength
requirements for load-bearing applications.

The high silica and alumina contents, low fines, and
non-plastic behavior contribute to strong geopolymer
bonding, while the optimized activator ratios
significantly improved compressive strength under
both oven and ambient curing temperatures. In
contrast, Guguba soil’s low silica content limits its
reactivity, explaining its poor performance unless
blended with Bate soil. The strength performance of
the best Bate-based GPCEBs is comparable to that of
conventional cement-stabilized blocks,
demonstrating the feasibility of adopting geopolymer
alternatives in low-cost sustainable construction.
Bate soil is a highly suitable local source material for
geopolymer compressed earth blocks, offering a low-
carbon and structurally reliable alternative to
cement-based materials.

3.71
3.67

15SM

_________________

Figure 1: Max. and Av. compressive strength of Bate soil GPCEB samples at ambient curing temperature for 60

days.

Policy Recommendations

e Ministry of Urban and Infrastructure should integrate sustainable and geopolymer-based materials into
national building guidelines and encourage their use in affordable housing projects.

e Regional governments should support pilot housing projects using GPCEBs to demonstrate performance and

encourage local adoption.

e Ministry of Urban and Infrastructure and other stakeholders should provide technical training and support to
small and medium enterprises and local producers to scale up production of eco-friendly construction

materials.
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Key Messages

e Work songs and Mirriiysaa are productive civic
tools which coordinate labor, transmit thrift and
post-harvest norms, and provide a safe forum for
voicing grievance and ethical counsel.

e Marriage and praise genres socialize youth into
responsibility and mutual respect, offering
culturally legitimate advice during life-cycle
transitions.

e Women’s repertoires (hindikkoo, lullabies)
preserve voice and agency; their decline with
mechanization/mobility erodes intergenerational
knowledge and psychosocial support.

Introduction

Oral traditions across Africa have long served as
central institutions for transmitting knowledge,
reinforcing social values, and sustaining
communal life. Among the Oromo of East
Hararghe, these traditions remain especially
vibrant, functioning not only as artistic
expressions but also as practical systems that
guide behavior, strengthen cooperation, and
preserve collective memory. Genres such as
mirriiysaa, darashaa, shobdo, hindikkoo,
shaggooyyee, heellee/heellemaa, and various
praise songs operate as culturally grounded
mechanisms  through which communities
organize labor, train youth, articulate social
expectations, and manage emotional and civic
expression.
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Today, however, rapid socioeconomic and
cultural changes manifested by urbanization,
declining communal labor, expanded media
influence, and shifting religious or administrative
attitudes are shrinking the spaces where these
oral forms traditionally flourish. As these
pressures intensify, intergenerational
transmission weakens and women’s expressive
platforms, in particular, diminish. Revitalizing
these repertoires within schools, youth centers,
community gatherings, and local media offers a
low-cost, culturally resonant strategy to rebuild
social cohesion, enrich development initiatives,
and preserve the living heritage that has long
anchored community resilience in East Hararghe.

Approaches and Results

This study employed long-form ethnographic
methods, including interpretive interviewing,
focus group discussions, and participant
observation across several districts of East
Hararghe. Oral texts were collected, transcribed,
and analysed using ethnopoetic and interpretive
frameworks, allowing researchers to link
performance, content, and social context. The
study engaged elders, women, youth, religious
leaders, poets, and cultural practitioners,
enabling a holistic exploration of how oral
traditions function in everyday life, how they
adapt to changing realities, and how
communities use them to address contemporary
social, economic, and moral challenges.
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Mirriiysaa is a vernacular forum for civic critique,
memory, and ethics. Mirriiysa is performed
publicly and opened by a call to “deep listening”
(guurii gurraa fudhadhu). Mirriiysa surfaces
injustice, leadership failure, and shared hardship
while modeling respectful deliberation. Verses
recall historic trauma (e.g., Chalenko), connect it
to present governance dilemmas, and end with
an invitation:

Example of Mirriiysaa's call to attentive listening
& memory.

Dhagahii
fudhadhuu
Yaaboo lola gaafa Calangoo himadhu moo nin
dhiisaa?

Listen with understanding... remove the wax
from your ears...

Shall | speak of the battle of Chalenko or be
silent?”

dhaggeeffadhuu... guurii  gurraa

Message: Re-opening painful memory to teach
vigilance and shared responsibility; creating a
safe call-and-response forum for civic learning.
This dialogic structure trains communities in
accountability and empathy without
confrontation.

Cultural work songs coordinate labor and encode
productivity, thrift, and fairness.

Darashaa synchronizes group effort during guuza
(a system where a large number of people work
in an individual’s farm as a form of support),
motivates timely fieldwork, and transmits norms:
avoid waste, manage time, save grain, treat
workers fairly, and reward effort. Shobdo adds
drum-like rhythm during threshing to sustain
tempo and morale; in earlier landlord—tenant
settings, it doubled as a discreet protest against
exploitation. These songs thus serve as “soft
regulation,” guiding work behavior and
expectations.

Example: Darashaa — post-harvest care and
thrift.

Haati dhiiraa ni beeytii; firii buute ni fuutii

A mother of sons knows; she picks up grains that
fell.

Message: Norm against waste; promote
household food security through careful
handling of harvest.

Example: (Shobdo — energizing and subtle

protest):

Tel: +251 255 530 324

Haromaayaan leenci bulee; ohoo hayee... Barre
laashaa akka sootii...

The lion slept at Haramayaa... Learn to rule
smoothly...”

Message: Keep rhythm at work while voicing a
gentle critique of unjust rule, moral suasion
embedded in labor.

Hindikkoo preserves women’s public voice; its
decline shrinks psychosocial support.

Hindikkoo was sung mainly during grinding, it is
a confiding, candid space where women air
burden, counsel peers, and set relational
boundaries. With the spread of mills and the
erosion of evening grinding circles, women lose
an everyday performance venue, reducing social
support and the transmission of home economy
knowledge.

Sihi, mooyyeen maal si seete... Haftuu ulfoofte si
seete...

Hey you! The mortar underestimates you... It
mistook you for an ‘unmarried but pregnant’
woman.

Message: Playful sting to push diligence and
discourage risky behavior; peer regulation
through song.

Marriage and youth genres socialize, advise, and
dignify transitions. Shaggooyyee celebrates
youth, selection, and play; heellee/heellemaa
provides practical counsel to brides, stressing
communication, restraint, and dignity with in-
laws and spouses. Their decline (due to modern
media, earlier administrative discouragement,
and stricter readings of permissibility) removes a
culturally legitimate pedagogy of adulthood.

Example 1: Shaggooyyee - esteem & longing
Urjiin samii tanaa lakkoofsattuu kumaa... Eessaa
asiin baatee takkiittii akka kumaa...

The stars are a thousand; where did you come
from, you who are like a thousand?

Message: Positive appraisal and selection; builds
esteem and mutual respect among youth.

Example 2: Heellee - counsel to the bride
Ayiyoon amba arrabde jette bafte sihimtii
gargari galla...

Use butter carefully; your mother-in-law may
blame you for finishing it soon.

Email: haramaya.ro@haramaya.edu.et
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Message: Practical household prudence and
respectful relations; a gentle code of conduct in
marriage.

Praise genres reinforce agrarian identity and
emotional literacy. Lullabies let mothers’ express
fears and negotiate power at home; cattle praise
songs motivate animal care and honor the
household economy. The genres nudge good
husbandry, gratitude, and interdependence
between people, land, and herds.

Policy Recommendations

e Ministry of Education and Oromia Education
Bureau should embed indigenous lyrics like
mirriiysaa, darashaa/shobdo, hindikkoo,
shaggooyyee, and heellee into school clubs,
co-curricular programs, and arts/literature
periods, ensuring structured cultural learning
opportunities.

https://www.haramaya.edu.et

Ministry of Women and Social Affairs should
fund and facilitate women-led circles like
Hindikkoo circles as safe community spaces
while also promoting intergenerational
programs that revive women’s oral
repertoires and strengthen their cultural
agency.

Ministry of Culture and Sports and Oromia
Culture and Tourism Bureau should record
and archive community repertoires with fair
IP protection, restore seasonal guuza and
post-harvest festivals as cultural stages, and
produce radio mini-series on oral traditions
with broadcasters.

Woreda and Kebele administrations should
support community cultural events, provide
spaces for hindikkoo circles, and ensure
ethical documentation with elders.

Universities should support documentation of
oral traditions and train educators and
cultural workers in heritage preservation.

Email: haramaya.ro@haramaya.edu.et
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Multicultural Curriculum Implementation Gaps: Evidence
from Eastern Ethiopia’s Public Universities

Debela Tezera?, Yilfashewa Seyoum?, Dawit Negassa?, and Garkebo Basha!

College of Education and Behavioral Sciences, Haramaya University, Ethiopia

Key Messages

e Multicultural curriculum implementation in
Eastern Ethiopian public universities is low overall,
indicating weak practice across most dimensions
of classroom multicultural engagement

e Academic staff show low commitment to
implementing  multicultural  curriculum and
instructor commitment remains insufficient to
support meaningful multicultural curriculum
execution.

e Barriers include low awareness, limited guidance
and instructional  materials, scarcity of

multicultural education experts, and weak

leadership attention, all of which hinder the
promotion of diversity and inclusive curriculum

practices in public universities.

Introduction

Climate Higher Education Institutions (HEIs)
across the world are increasingly required to
respond to expanding cultural, linguistic, ethnic,
and ideological diversity. In this context,
multicultural education (MCE) has emerged as a
vital approach for promoting equity, tolerance,
coexistence, and social cohesion within diverse
learning environments. Education is
fundamentally a tool for societal transformation,
and curriculum lies at the center of this process,

https://www.haramaya.edu.et

acting as the “heart of education,” guiding
teaching, learning, assessment, and socialization
in ways that shape the attitudes, competencies,
and identities of students. As global educational
systems confront challenges related to diversity,
MCE has been continuously re-conceptualized in
theory and practice and remains a major arena
of debate regarding human rights, social justice,
and effective curriculum implementation in
multicultural societies.

Ethiopia, a nation characterized by deep cultural,
linguistic, and ethnic diversity, has long
recognized the need for multicultural curriculum
reform. Recent national policies, including the
Education Roadmap (2018) and Higher
Education Strategies, emphasize unity in
diversity, equitable access, fairness, relevance,
and quality. Yet, despite these commitments,
Ethiopian public universities continue to
experience ethnic tensions, political polarization,
and widening gaps between curriculum policy
and classroom practice. Research consistently
shows that academic staff often lack awareness,
skills, and pedagogical preparation to implement
multicultural perspectives effectively, resulting
in limited curriculum integration, insufficient
multicultural programs, and low levels of
instructional responsiveness. These challenges
underscore the urgency of assessing academic
staff commitment, identifying structural
barriers, and strengthening the prospects for
implementing  multicultural  curriculum in
Ethiopian public universities.

Email: haramaya.ro@haramaya.edu.et
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Approaches and Results

The study employed a cross-sectional descriptive
survey design, relying primarily on quantitative
data collected through a self-administered
questionnaire distributed to 151 academic staff
members across Eastern Ethiopian public
universities. Sampling procedures included
stratified sampling and simple random selection
to ensure representative participation.
Instrument reliability was checked using
Cronbach’s alpha following a pilot test. Data
analysis used descriptive statistics (mean, SD)
and inferential techniques including t-tests and
one-way ANOVA to examine the status of
multicultural curriculum implementation,
academic staff commitment, and potential
gender differences.

The study found that the overall status of
multicultural curriculum implementation in
Eastern Ethiopian public universities is low, with
an overall mean score of M = 2.097/5, SD = 1.09
across key indicators, highlighting insufficient
integration of multicultural perspectives in
classroom practice. Items measuring critical
competencies such as managing multicultural
classroom challenges, creating tolerance for
cultural differences, integrating global issues
into instruction, and applying culturally
responsive pedagogy recorded some of the

lowest mean values, indicating that these
essential multicultural practices receive limited
emphasis from both academic staff and
university leadership. In contrast, practices such
as adapting instruction to diverse students,
reducing ethnic stereotyping, using role-play to
reflect diversity, organizing multicultural events,
and promoting teamwork for tolerance showed
moderate implementation, though not strong
enough to indicate meaningful
institutionalization. These patterns collectively
show that while some multicultural elements are
present, they lack consistency, depth, and
systematic application across universities.

Regarding academic staff engagement, the
results demonstrate that commitment to
multicultural curriculum implementation
remains low. Although the observed overall
mean score (M = 23.81) is close to the expected
midpoint (M = 24), t-test results show that staff
commitment is not adequate to ensure
successful implementation. The findings reveal
that while instructors may express positive
attitudes toward multicultural education in
theory, many still lack the practical skills,
pedagogical preparation, content knowledge,
and motivation needed to effectively integrate
multicultural perspectives into their teaching.
This gap between belief and practice
underscores a substantial need for targeted
professional development and institutional
support. The study further investigated whether
demographic factors, particularly gender,
influence multicultural curriculum
implementation.

Table 1: Status of multicultural curriculum implementation in eastern Ethiopian public universities.

Practice Indicator N Mean (M) SD Interpretation
Handle multicultural classroom challenges 151 294 1.034 Moderate
Adapt teaching to student diversity 151 3.11 1.006 Moderate
Create tolerance for cultural differences 151 2.92 0.97 Low
Reduce ethnic stereotyping 151 3.2 1.02 Moderate
Encourage expression of diverse identities 151 3.92 1.03 Moderate
Use role-play to reflect diversity 151  3.06 1.02 Moderate
Integrate global issues into curriculum 151 2.22 1.091 Low
Organize multicultural events 151  3.03 0.99 Moderate
Apply culturally responsive pedagogy 151 2.12 1.06 Low
Create teamwork for tolerance 151 3.18 1.02 Moderate

https://www.
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A one-way ANOVA showed no statistically significant
difference between male and female academic staff
in their levels of implementation (F(22,128)=0.879,
p=.621), suggesting that both groups experience
similar constraints and challenges. This finding
indicates that the barriers affecting implementation
are not related to gender but rather stem from
broader systemic issues across the institutions. In
addition to these quantitative findings, the study
identified several major barriers hindering effective
multicultural curriculum implementation. These
include insufficient multicultural programs and
courses, limited awareness, low appreciation for
multicultural activities, scarcity of experts in
multicultural education, and lack of essential
instructional materials. Leadership commitment was
also found to be weak, with university administrators
giving inadequate attention to strengthening
multicultural practices. The politicization of
multiculturalism, driven by fears of ethnic division
and misinterpretations related to ethnic federalism,
further  complicates  efforts to introduce
diversity-affirming curricula. These institutional and
contextual challenges collectively point to the
structural nature of the problem and highlight the
urgent need for coordinated interventions across
leadership, staff development, and curriculum design.

Policy Recommendations

should
recognize their responsibility to produce

e Higher Education Institutions

citizens capable of addressing cultural
diversity in the academic and extracurricular
platforms and contributing to national and

global development.

e The Ministry of Education should pay due

attention to designing, developing, and
evaluating higher education curricula and
strategies, providing training and essential
packages that ensure whether multicultural
and diversity issues are fully implemented
Public

and monitored in Ethiopian

Universities.

https://www.

The Ministry of Education should pay due
attention to designing, developing, and
evaluating higher education curricula and
strategies, providing training and essential
packages that ensure multicultural and
diversity issues are fully implemented and
monitored in Ethiopian Public Universities.
The Ministry of Education should prioritize
improving multicultural program design and
providing  culturally relevant teaching
materials; national multicultural education
frameworks should be established to guide
program development, and universities
should collaborate to share resources for
effective multicultural education
implementation.

The Ministry of Education, together with
should
guidelines for

leaders, staff, students, and stakeholders to

university leadership, prepare

comprehensive academic
promote the values and importance of
multicultural education in higher-education
institutions

The Ministry of Culture and Sports, should
coordinate efforts of different stakeholders,
provide guidance, and avail material and
financial supports to enhance
multiculturalism in school set ups and non-

school environments.
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Enhancing Welfare

Climate-Smart Practices:

Ethiopia

and Resilience through Bundled
Insights from East Hararghe,

Jafer Mume Ahmed?!, Jema Haji?, Moti Jaleta3, and Kedir Jemal?
1Africa Center of Excellence for Climate-Smart-Agriculture and Biodiversity Conservation, Haramaya

University, Ethiopia;

2School of Agricultural Economics and Agribusiness, Haramaya University, Haramaya, Ethiopia;
3International Maize and Wheat Improvement Center, Addis Ababa, Ethiopia

Key Messages

e Households adopting Climate-Smart Agricultural
Practices, such as conservation agriculture, soil
fertility management, and crop diversification,

to 73%

expenditure than non-adopters.

achieved up higher consumption

e Integrated Soil Fertility Management improved
dietary diversity by 43.7%, and manure combined
with chemical fertilizer raised households’ annual
income by ETB 41,938.

e Education, extension support, livestock

ownership, and access to climate information are
major drivers of adoption, while distance from
markets remains a significant barrier.

Introduction

Climate change significantly affects global
agricultural productivity and represents one of
the most critical challenges to food systems
worldwide. Climate shocks such as drought
severely reduce crop yields and household
income, leading to food insecurity and welfare
losses. Agricultural productivity in sub-Saharan
Africa remains below global averages due to high
vulnerability to climate extremes and
dependence on rain-fed farming. The climate
shocks, often expressed as deviations from long-
term rainfall norms, have become increasingly
frequent and severe in Ethiopia.

https://www.

These have worsened food insecurity, reduced
access to water, and diminished agricultural
production, further aggravated by traditional
agronomic practices. Consequently, household
consumption expenditure becomes highly
sensitive to rainfall variability, underscoring the
urgent need for adaptive strategies. In the
country, recurring droughts have affected
millions, including over 7.5 million people in
Oromia. In drought-prone areas of East
Hararghe, recurrent moisture stress has eroded
household resilience and deepened poverty
traps.

Climate-Smart Agricultural Practices (CSAPs)
such as conservation agriculture, integrated soil
fertility management, and crop diversification
offer a promising pathway to enhance resilience,
increase productivity, and reduce poverty.
Empirical evidence shows that CSAP adoption
improves household food consumption, dietary
diversity, and income while mitigating climate
risks. However, adoption remains low in
Ethiopia, particularly in drought-prone zones like
East Hararghe. This study addresses two key
questions: (1) What factors influence farmers’
adoption of CSAPs? (2) Does adopting CSAPs
improve household welfare under drought
conditions? The central hypothesis is that CSAP
adoption increases household consumption
expenditure by reducing climate-related losses.

Email: haramaya.ro@haramaya
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Approaches and Results

The study was conducted in Goro-Gutu, Gursum,
Babile, and Kersa districts of East Hararghe Zone.
Data were gathered from 430 farm households
through surveys, supported by 30 years of
rainfall records to confirm increasing drought.
The practices assessed included Conservation
Agriculture, which encompasses intercropping,
crop rotation, and mulching; Integrated Soil
Fertility = Management, involving manure
application, fertilizer use, and erosion control;
and Crop Diversification through the cultivation
of multiple high-value and/or drought-tolerant
crops. Household welfare was measured using
indicators such as consumption expenditure per
adult equivalent, dietary diversity, and farm
income. Poverty was evaluated against
Ethiopia’s official poverty line, while resilience
was assessed using a composite score that
reflects households’ coping capacity during
drought years. A resilience score was developed
to understand how farmers cope during drought
years. Different econometric models were used
to assess the determinants and impacts of CSAPs
adoption.

Rainfall records and farmer reports confirm that
droughts have become more frequent and
severe, signaling growing climate stress in the
study area. Adoption of climate-smart practices
was strongly linked to education, extension
services, timely climate information, and
livestock ownership, while long market distances
and input shortages remained major barriers.
Conservation agriculture increased annual
consumption by 36.3%, and combining multiple
practices boosted this gain to 73.3%, significantly
reducing poverty (Table 1). Integrated Soil
Fertility Management (ISFM) improved dietary
diversity by 43.7%, and manure combined with
chemical fertilizer raised income by ETB 41,938.
Households allocating at least 40% of farmland
to diversified crops showed greater resilience to
drought, with the highest scores among those
adopting bundled practices. Overall, integrated
adoption consistently outperformed single-
practice adoption, delivering stronger and more
stable welfare and resilience benefits.

Table 1: The impact of adopting different CSAPs on Poverty and Welfare.

Outcome Variable CSAP

Farmer’s Decision

Packages 14 adopt Not to Adopt Treatment Effect
Actual Counterfactual ATT
C1EoFo 6.208 4,511 1.696™"
CoE1Fo 5.652 3.181 2.4717
Households’ Dietary | CoEoFy 5.706 5.403 0.303
Diversity Score C1E1Fo 6.229 5.860 0.369™"
Ci1EoF1 4.333 2.729 1.604""*
CoE1F1 4.571 3.581 0.989"""
Ci1E1F4 6.047 5.529 0.517"""
Income CiEoFo 32021.67 6987.05 25034.617""
CoE1Fo 31033.91 24360.08 6673.83"""
CoEoF1 7347.06 15637.69 11709.37
CiE1Fo 29603.64 19583.34 10020.3"**
C1EoF1 41938.1 21805.1 20133™
CoE1F1 31941.43 6717.17 25224.26™""
CiE1F1 34508.98 7714.87 16794.11"*"
L1RoMog 8472.77 7647.52 825.25**
LoR1Mo 10506.05 10289.19 216.86
Consumption LoRoM; 13743.27 5550.57 8192.69***
Expenditure Per L1R1Mog 9014.54 .10 (309 1297.43%**
Adult L1RoM; 9525.36 5591.76 3933.60***
(373.49)
LoR1M1 11524.72 8592.27 2932.44%**
(466.28)
LiR1M; 14659.94 3911.73 10748.21***
(927.65)

Note: Compost(C), Erosion cor(E), Fertilizer(F), Intercrop (L), Rotation(R), Mulching(M)

https://www.haramaya.edu.et
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Ministry of Agriculture and regional bureaus
should bundled climate-smart
agricultural practices combining conservation

promote

agriculture, soil fertility management, and crop
diversification to maximize welfare and
resilience benefits.
Ministry of Agriculture, Ethiopian
Meteorological Institute, and other concerned
stakeholders should support the adoption of
climate-smart agricultural initiatives through
providing locally tailored climate information
and early warnings using SMS, radio, and
farmer networks.

https://www.

Federal and regional seed enterprises,
cooperative unions, and others relevant
organizations should facilitate access to
certified drought-tolerant seeds and
essential inputs, enabling farmers to
diversify crops.

Agricultural extension workers should
deliver competency-based training for
development agents on CSAP
implementation, climate risk

management, and farmer advisory

services.
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Geophysical Evidence for Updating National Construction
Guidelines in Seismically Active Campuses: Insights from

Haramaya University

Bekelu Abeba Mamo?, Gelana Amente Raba?, and Hana Teshome Bobaso*
1Department of Physics, College of Natural and Computational Sciences, Haramaya University,

Ethiopia

Key Messages

e Geophysical Geophysical surveys identified hidden
active fault zones beneath Haramaya University’s
main campus.

e Several structurally weak zones dominated by
low-resistivity sedimentary layers and fractures
were detected, which may amplify even
small-magnitude earthquakes.

e Geophysical surveys detected shallow fractures and
weak zones in the central (Profile 3) and
southeastern zone (Profile 4) of Haramaya
University’s campus, these areas require carefull
engineering assessment and adherence to
earthquake resistant construction standards

e Magnetic anomaly maps, pseudo-depth sections,
and 2D modeling consistently confirm weak
subsurface zones and potential fault lines,
indicating areas of elevated seismic vulnerability.

Introduction

Earthquakes pose severe risks to life and
infrastructure, particularly in geologically active
regions such as the Main Ethiopian Rift. Eastern
Ethiopia including the Haramaya—Dire Dawa
corridor has recorded multiple recent
earthquakes, such as the 3.0 Mw event north of
Haramaya University (2021), the 4.5 Mw
earthquake between Dire Dawa and Haramaya,
and the 4.3 Mw event near Shinile.

Tel: +251 255 530 324 https://www.

Earthquake impacts are heavily influenced by
These incidents underscore the region’s
vulnerability and the need for proactive
seismic risk assessment subsurface geology,
fault structures, and the mechanical properties
of soil and rock layers; even small events may
be amplified in areas characterized by
sedimentary formations, fractures, and weak
zones. As cities and university campuses
expand, recognizing fault structures and
unstable subsurface conditions becomes more
critical for the planning and building of safe and
resilient infrastructure.

Haramaya University has experienced
significant infrastructure expansion over recent
years, yet no systematic geophysical
assessment of subsurface fault structures had
been conducted prior to this study. Buildings
such as classrooms, dormitories, and
laboratories were sited based largely on
surface-level geotechnical observations
without subsurface fault mapping. This
omission increases the potential risk of
constructing on or near active faults or weak
geological regions. The present study addresses
this critical gap by applying combined electrical
resistivity and magnetic methods recognized
globally for detecting shallow subsurface
structures, lithological variations, and hidden
faults. The study aims to identify active fault
traces, weak zones, and rock types beneath the
Haramaya University campus and to provide
evidence-based guidance for safe future
construction and campus planning.

Email: haramaya.ro@haramaya
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Approaches and Results

The study deployed nine Vertical Electrical
Soundings (VES) and 398 magnetic survey points
across four geophysical profiles using a PASI 16 GL
Earth Resistivity Meter and GSM-19T Proton
Magnetometer. VES data were processed using
WinResist software to obtain layered resistivity
and thickness, while magnetic data were
corrected for diurnal variations and modeled
using Geosoft Oasis Montaj. AutoCAD and Surfer
software were used to integrate resistivity
sections, pseudo-depth maps, and magnetic
anomaly maps to identify weak zones, lithological
boundaries, and probable fault structures.
Borehole logs were used to constrain geoelectrical
interpretations. The integrated geophysical
investigations reveal that Haramaya University’s
subsurface contains multiple weak zones and
potential active faults, primarily associated with
low-resistivity sedimentary layers, clay-rich
horizons, fractured rocks, and disrupted
lithological contacts. These zones are distributed
across several profiles, with Profiles 3 (the central
campus zone) and 4 (the southeastern campus
zone) showing the strongest evidence of
geologically into consider during building the
construction. Evidence from Electrical Resistivity
Profiles VES data across Profile 3 (Figure 1) show
three major subsurface layers: a variably fractured
marlstone top layer, a thick clay-rich second layer
with very low resistivity (2-22 Qm), and deeper

(a) Geoelectric section along HU- P-3, Oromia Regional State
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transitions into dolomite, basalt, and marble.
Thelow resistivity and variable moisture content
indicate fractured and water-saturated materials
associated with structural weakness. The
pseudo-depth resistivity map confirms extensive
zones with resistivity < 70 Qm, characteristic of
sedimentary or weathered materials likely to
amplify ground motion. Areas between VES-3 and
VES-4 contain multiple shallow weak zones,
suggesting that even minor seismic waves could be
intensified. The low resistivity and variable
moisture content indicate fractured and water-
saturated materials associated with structural
weakness. The pseudo-depth resistivity map
confirms extensive zones with resistivity < 70 Qm,
characteristic of sedimentary or weathered
materials likely to amplify ground motion. Areas
between VES-3 and VES-4 contain multiple shallow
weak zones, suggesting that even minor seismic
waves could be intensified Profile 4 exhibits even
clearer manifestations of unstable geological
conditions (Figure 1). The surface layer s
exceptionally thin (3 m), reflecting shallow
weathering, and the third layer shows
heterogeneous rock types including dolomite,
slate, fractured gabbro, and weathered quartzite.
The presence of highly fractured gabbro a
mechanically weak material within the third layer
signals a significant weak zone extending from
shallow levels downward. Pseudo-depth maps in
Profile 4 similarly reveal expansive low-resistivity
zones (mostly < 60 Qm), indicating porous, moist,
or clay-rich sediments, which are well-known for
amplifying seismic motion.
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Figure 1: Geoelectric section for (a) Profile-3 (Central zone), (b) Profile-4 (the southeastern campus zone).
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Magnetic anomaly map (Figure 1a) further validates
the electrical findings. Residual anomaly maps show
widespread low magnetic susceptibility zones,
reflecting weathered or sedimentary rocks. Areas
with slightly higher anomalies correspond to
magnetic amplification from pedogenic processes or
subsurface igneous intrusions; these anomalies map
lithological contacts and potential fault traces.
Analytical Signal (Figure 2d) and Tilt Derivative
(Figure 2b) maps highlight fault-like lineaments,
many trending NW-SE, indicating the presence of
structural discontinuities beneath the campus. These
discontinuities appear as boundaries between
low-magnetic and high-magnetic lithologies. The Tilt
Derivative map identifies these contacts at various
depths, while Euler Deconvolution resolves
fault-related weak zones at depths of 138-203 m,
further confirming the presence of subsurface
instability. The combined evidence suggests that
several locations across Haramaya University lie atop
zones that could significantly magnify the effects of
small earthquakes, especially where clay layers,
sedimentary rock, fractured gabbro, and marlstone
coincide. Such geological configurations are well-
known to pose higher seismic risk due to their low
shear strength and tendency to deform. As a result,
any new building in these locations should be
preceded by extensive geotechnical research, and

Policy Recommendations

e Ministry of Urban Development and Housing should
mandate subsurface geophysical assessments
including electrical resistivity and magnetic surveys
before approving major construction projects on
university campuses in seismically sensitive regions.

e Haramaya University Construction Project Office
should avoid new buildings in the central and
southeastern parts of the campus where geophysical
surveys detected shallow fractures and weak
geological contacts (Profiles 3 and 4) as these areas

https://www.

existing structures near the identified weak zones
should be reviewed to determine their seismic
susceptibility.
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Figure 2: a) Residual magnetic map, b) Tilt Derivative

map, c) NW-SE presence of feature direction in study
area, and d) Analytical signal map

are unsuitable for future construction.

National Disaster Risk Management Commission
should incorporate geophysical fault-mapping into
local earthquake preparedness and land-use
planning guidelines.

Engineering and construction firms working with
universities should integrate geophysical results
into building design to ensure adherence to
seismic-resistant standards.
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Radiological Safety of Khat Consumption: Evidence from Soil
and Leaf Analysis in Grawa District East Hararghe, Ethiopia

Mesay Techan?, Gelana Amente?, Eshetu Diriba’, and Tekleweyni Berhe?!

1Department of Physics, College of Natutal and Computaitonal Sciences, Haramaya University, Ethiopia

Key Messages

e Khat leaves in Gurawa District accumulated
measurable natural radioactivity, with mean
activity concentrations of 238U = 6.54 Bg/kg, 2*?Th
=12.58 Bq/kg, and *°K = 361.4 Bq/kg.

e The annual ingestion effective dose from
consuming khat exceeded the international
commission on radiological protection (ICRP)
public dose limit (1 mSv/year) and was more than
three times higher than the recommended 0.3
mSv/year dose constraint for a single exposure
source.

e Some khat samples produced ingestion doses up
to 3.01 mSv/year, indicating potential long-term
health risks particularly for heavy, daily khat
chewers.

Introduction

Naturally occurring radioactive materials
(NORM) such as uranium (238U, 23°U), thorium
(232Th), and potassium-40 (*°K) exist in all soils,
foods, and plants. Their concentrations vary with
geology, soil chemistry, and crop type. While
these radionuclides are generally low, prolonged
ingestion of contaminated crops can increase
internal radiation exposure, posing potential
health risks such as cancer, organ damage, and
genetic effects. In Eastern Ethiopia, where khat
(Catha edulis) is widely cultivated and consumed,
assessing radionuclide transfer from soil to
edible plant parts is both a public health and
economic priority.

https://www.haramaya.edu.et

Grawa District of East Hararghe is a major khat-
producing area. Local communities have

reported unusual phenomena such as
spontaneous fires and glowing embers
prompting concerns about unseen

environmental hazards. As khat consumption is
culturally widespread and often daily,
understanding its radiological safety is essential.
This study provides the first systematic
measurement of natural radioactivity levels in
both soil and khat leaves from three kebeles
(Tuta Jenata, Mudana Jiru Balina, and Gorro),
offering evidence to inform public health
guidance, agricultural monitoring, and
regulatory actions.

Approaches and Results

Twelve soil samples (0—30 cm depth) and twelve
khat leaf samples were collected from khat farms
across three kebeles of Gurawa District. All
samples were dried, homogenized, and analyzed
using a high-purity germanium (HPGe) gamma-
ray detector at the Ethiopian Technology
Authority laboratory. Activity concentrations of
238y, 232Th, 235, and “%°K, along with derived
radiological hazard indices such as radium
equivalent activity, absorbed dose rate, annual
effective dose, hazard indices (Hex, Hin), and
excess lifetime cancer risk (ELCR) were
calculated following UNSCEAR and ICRP
standards.
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The analysis of soil samples collected from Grawa
District showed that activity concentrations of
naturally occurring radionuclides were generally
within international safety limits.

The measured mean concentrations were 17.22 +
1.22 Bg/kg for 238U, 34.50 + 2.67 Bq/kg for 232Th,
275.75 + 4.11 Bg/kg for #°K, and 2.26 + 0.64 Bg/kg
for 235U, with the latter being slightly elevated
compared to typical natural soil levels.
Corresponding  radiological hazard indices
including radium equivalent activity (87.79 Bq/kg),
absorbed dose rate (40.71 nGy/h), outdoor annual
effective dose (0.05 mSv/y), indoor annual
effective dose (0.20 mSv/y), and excess lifetime
cancer risk (0.17 x 1073) were all below global
average reference values.

Khat leaves collected from the same farms,
however, exhibited detectable transfer of
radionuclides from soil to plant. The mean activity
concentrations were 6.54 + 1.02 Bqg/kg for 238U,
12.58 + 0.88 Bq/kg for *2Th, and 361.4 + 25.1
Bqg/kg for #°K, with levels generally lower than

those found in khat from Kenya and Yemen
except for higher 228U compared to Yemeni khat,
suggesting site-specific uptake patterns that

warrant attention. The estimated annual
ingestion effective dose for adults chewing 0.5
kg/day ranged from 0.37 to 3.01 mSv/year, with
an average of 1.09 mSv/year a value exceeding
the ICRP public dose limit of 1 mSv/year and
more than three times the 0.3 mSv/year dose
constraint recommended for exposure from a
single food source. Some samples exceeded 3
mSv/year, indicating a potentially significant
radiological intake for heavy daily consumers.
Chronic ingestion at this level may elevate long-
term risks, including stochastic health effects
(such as cancer), increased radionuclide
deposition in sensitive organs (bones, kidneys),
and higher cumulative internal exposure among
habitual khat chewers. Finally, the study was
motivated in part by community reports of
unexplained fires and glowing embers in Gurawa
District; although soil radioactivity was within
normal limits, the findings highlight the need for
continued environmental monitoring to address
public concerns through scientific evidence.

Table 1: Comparison of radionuclide concentrations and radiological hazard indicators.

Parameter Soil (Mean + SD)

Khat Leaves Global Reference / Limit

(Mean £ SD) (Ba/kg)
238 (Bg/kg) 17.22+1.22 6.54 +1.02 ~35 (soil average)
232Th (Bg/kg) 34.50 + 2.67 12.58 + 0.88 ~45 (soil average)
40K (Bg/kg) 275.75+4.11 361.4+25.1 ~420 (soil average)
235 (Bg/kg) 2.26 +0.64 — No global reference
Radium Equivalent (Ra_eq) 87.79 Bg/kg — 89 Bg/kg
Absorbed Dose Rate (nGy/h) 40.71 — 59
Outdoor Annual Dose 0.05 — 0.07
(mSv/year)
Indoor Annual Dose 0.2 — 0.41
(mSv/year)

Ingestion Dose (mSv/year) —

1.09 (0.37-3.01) 1 mSv/y (ICRP limit); 0.3

mSv/y

https://www.haramaya.edu.et

Email: haramaya.ro@haramaya.edu.et




Tel: +251 255 530 324

Policy Recommendations

Ministry of Health should provide public
guidance on safe khat consumption and raise
awareness about potential radiation-related
health risks.

Ethiopian Food and Drug Authority should
require routine radionuclide testing for khat
and establish permissible limits for
radioactive elements in khat products.

The Ethiopia Radiation Protection Authority
should conduct periodic monitoring of soil
and khat farms in Gurawa District and further
investigate the elevated 23°U levels detected
in the study.

https://www.haramaya.edu.et

The Ethiopia  Radiation Protection
Authority  should conduct periodic
monitoring of soil and khat farms in
Gurawa District and further investigate the
elevated 23°U levels detected in the study.

Ministry of Agriculture should integrate
radiological screening into its extension
services and support farmers in applying
safe cultivation practices.

Haramaya University and research
institutions should continue long-term
studies on soil-to-plant radionuclide
transfer and provide technical support for
local environmental monitoring efforts.
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AlT1f LLaCat:
— PIOCI°C AT &/ Ot ——

aoih

eoCooC thedt I

PAPC TNt AD-D N9TAA AL PTLLALLD T80T - NT°LA
P1L124« TINCPT AG ATAA LDLET HAABY T 099.4.8. PI9ADE

aéF

L£LE LT 0T W4T avPetvE av IR AG AAYPTT (PN

1291CS AG KON 4270 AT heTIP RLOCALT AT AHERP

RAG aohdh-PT

o Alh 02080 PAMLA AS %480 OLAPT GavtP
PHGN oom? (PLI° -+t 0135 AS (158%
A2LTIPI LIOPFAE LUIP g °C Pt aomy
aRavC OC H8IPC NANALD: PTLTFD7 Po70A
PG MGHE v-ad LA ke S PA:

o NFINLD- LaOHLE OPF D6 APt Ang5 P9°C
avi) PPN LG AFPAN:- $LIP ot (ns
8 &1) N57%F HAGF avtgt L£9° (Nchd°h 3
(2A) P9°CH aPme? (121% SAMNPA:

o mlC-01 (Erer-01) STHATO+ 0o70A HCE N5 PALC
T CaPREI° API® WIBAD- LU N LU HCEP
O FhhAT @+ OPT (LHZ- 000LA P12% AH.U-I° 1440
£6% P9°C-F B4 WAL A

o Pav<d avgnavC PTTAAD-T POL T LH PATLPA::
PANN ao@-<B), 1G a0l AL 1H@-7 hn Adh 37 $5°F
L0 WNTLP DT e AgPPT BT (Heat stress)
APIATS POPTIN hIOTH A8 PLCIA:

e A% ThhAT PaPHLP @OPT: +IN@- 2718058
AMPPI° KG PAPC TSt HhAng HCEPTT avmedg®
v "AAPC YOSt T P POMICS AGG-CT
AhaTt PTLTADY f9°CTH avdih Afahde SN
074 U3 PT ONOT AgPANI® (Melkam) HCE 11.7%F
ARLC-01 £19° 12.2% aPAAN T\

a2
PANA NCFT PLACT HAE PI°CTH AAPTT AdPI9PI9°
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AS PAPC TNLT AP ANA  PCHTITE AL
PIY0ALLMY  FROT  APTYEY  O4%F  91G
LRMIte: ALY PLAT PHhT A71-ch@OFP
YeATF NANONLE v-33PTF AS ATALE HCLPT
AU (FPTF NTLAm: Phavelt hole6>TF DG
PPGB Nz LNCS HTACE, T991C @Az &94 (6h,
#°CET (DSSAT) PALC TN T&OTPTT Aao 7
AG P9940v8 ANPTT AP NGO AdG 48
W8 tavgsp KG ANTIITTRTE PRLOIm avglh
1@z

NAFSP 9704 &S hdhe NoePmd NTLALST
PIBMé WIS AIPeT ACOH ALCTT 991294
POFED MY, PPeTe ANA 10 90A &CPY
PaDRRI0 hPI0 (LS9 NAPC T4t aPAPDTE
AOAHAAR  PCE  ANGCT AT N9WNEPS
ANGT)eP rhaeT 9PN PCHITrE RIS 10
ALY FA8CET OFAL 0P0CP AATRE LCP
N9 FFO- K0P T Nt L3 Ph

PPNCP hlCE HYT QALY PAMLA AT 0420
OL8PTY +LIDN. LCPT avfNGT PAUT PHG
ACsBE oot adCAC AG NAPC 7044 OC PHE0H-
et LorTUFPA: LU PANA  IPCHUTrHY
oo PANANLD-7 “WALAN ATIC AAmA:
RIS ACO ALCT 11§ PPHE MHG AHOPE- WG
NOVAR Phove-lt H&PT AL (9PPr: P9T(A I°CTH
AHG aPHOTE Agop aDERLaPC AG AARL.C ACTOT
AT NMIP° A+ DASE 1D
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POLLT PAPC TNLF TROTPT WILLANAND: AT
A7 ANA HCLD- AATLALR: PITAA 9°CH AFPL@-
PAPC TNt ADT A&t PAT AZLTLAT
NPANAL®- OPGT TUI1T ANTFRE 1L 10
AAHY LU TG 0FPL@- PAPC T4 ADT NTTIA
PCH AL PILALLDT FROT  AGPIPI° AG
NP ATEL PTLTTOT TNLAN Parkdge
API° 291.9MGh4 P9NCS TIPS ANPTT AaPALT
Phav -

PANCC HE WG O-mAT

TGE (AN AT 01490 OLAPT POLLT PhPC Tt
vaFPF N9TIA PCT AR 09194847 TROT
AaP19°79° PDSSAT PANA PLAT TMPTLA: PhPC
UsFi PRAC AS PANA  aPlBPT AHANANPA:
WPO.UI° POLLT PARC T THNLPTF NCORDEX-
Africa PP&AeT (downscaled) TOALPA: AT 7TTIA
HCLPT Novpih aone-PF ATINTrE et ALUPY:
(IRCP4.5 S RCP8.5 PAPC TN+ U3 P T OC P9°CT
PARTT AP TNNPT (simulations)
TNYLLPA: TGE PARC TN vt OOT P9T0A
P ge ZPIP7 091.0MGN4 AAFTT ATPALT PTALR
PIINGDE WY (POPHES  PGTTE PUR0LE
aMGF7 AS PN AG D7) aPCIPZAN=

61 M990—2021 LAD<7 PALC T4 aPlE +rHSAE
AT9U09° 12050PF AG 2080 F @O NONLA AT
NéA0 OL8PT P99 hdA&I°T Aapravt AJPrH
PGCM T9°C +INCPTT NRCP4.5 AT RCP8.5 AC
+mPTLA: PCERES-Sorghum PLA 000 AL1H?
AG °CTT 0FhhA 2104 LP?E (U-e9® HCEPTF AT
0FPT (simulated) A 071.3P@- (observed) AlwPT
avhnd M'7NE- aPapAn AAL A

PWLL T CAPC TN NPT U-NEI® DLSPT AL
GAX PP Pavpt  avgnav WHOIOLe QAL
(IRCP8.5 v-23 Al 2080P%F &40 GG - Pav-prt
M7 (T,e) AN 4°C LEATPEA N0 SMOPAS
RitG @« oot aomy (T,.) L9 hdh 2.7°C
LI N L10FA: NATRG 2990 HGN
FINCPT PrPAPA QU LALA: IO79° WP T NU-\hI°
OL8PTF PHGN avpin (L3RI avmt LALLA:-
Na.A N2080PF (RCP4.5 AC HGN 035.24%
R8T AHINLE (440 917 (HaPade 1H S
Ui (158.2% A< Phé- P50 ATL71.SC LM PA:
ALY AD-@F (v AR 027 PHGN aodin
AHTIT)PPF N 0AL NGP TGEF IC LMMTIz:

wYNEH 1: 04003 HG AS av-pt aomy AD-TF 145 AdFLOtha

LA ©L5
v PPCT L AmFRHTN  PHGN NEtS bt AINTE NG oot PRINTT
(1..3) ATT (T.b) Pt ADp (ATmax C) 9P AT
(ARF %) (Tmin €) (ATmin €)
avyi 1990-2021 754.02 29.1 17.4
RCP4.5 20509% 554.4 -26.47 30.9 17.4 1.8 0.0
RCP4.5 208094 488.3 -35.24 31.4 18.0 2.3 0.6
RCP8.5 20509 760.0 0.79 31.6 18.0 2.5 0.6
RCP8.5 20809 697.7 -7.46 33.2 20.1 4.1 2.7
480 @28
aviy 908.7 27.6 14.6
RCP4.5 20509% 769.3 -15.3 29.4 16.5 1.8 1.9
RCP4.5 20809 380.0 -58.2 29.9 17.1 2.3 2.5
RCP8.5 20509 588.3 -35.3 30.0 17.2 24 2.6
RCP8.5 208094 896.2 -1.4 31.7 19.2 4.1 4.6
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NaPAT? M0 AN 0T PPART
(Simulated  Crop  Growth  Responses)
WILTLLARTE NAOHTPE CASC TNt v PT
P70A  00&1F 78T (Phenology) NAMPAL
PrehE QUI® PANA av@-sB, (Anthesis) AT
AL OB LP NOAT (Physiological maturity)
PILLENFD- 4T RTC NP1 29138 10
UEP U7 OO v FPT FetPA:- Pavdng®
(Melkam) HCE 02050P%F (RCP4.5 v-3J OC
4D PANO aom-sBy H, AOSTEA: 4J9.0-01
(Fedis-01) AG klC-01 (Erer-01) 120507 AG
N2080%F (RCP8.5 vz3 NC PANN aPm-s
LHETD ALADOT PCEA (WIS 2)= AIHY
AT P 03P NN ©24 NTLTF HCLPT
ahhd h&+s Povdt avRdge AT A%
Lavp s (A724 (1690 O©L8 0L
LLEPE WIPHCSD WS WAL KPC 04T
U@ Admr ORI AHI®  ATRILTFN
T AN

PALC T AD FINEPT (U-kg° OLAPT 2o70A
oCt WILTLPI0 faranF e OHALYIC s 08 N4t

(LHC T&E PAP 1@ PLIP avtiat (u-ted® HCPPT:

PAPC TN Ui PT WS PLH 180F O-OT P9°CT
aiy AQNTAAE LUIR (AN PaBavs AL
LLEPT AL eoLhat hetd avpt WG PACTOT
AT PCHNTT NS vid ATRTLPIND-
£L0Mpz:  (1aPAAe,  ppdi  HIARE  aPlit
(nch9®a, 03 (24) A+ 0ot avdha 9o 9T
PSAD PR7PEP A 04 OLUPID- Pavs(L9
(Reproductive) £4% hav&la- N4+ HG(+ Parpg®
AHTI90.L (AT1.04L 10+ (WMl 2 AS 3)=

ALY T (90D Adh AP0+ PaTTiA IOCTH
aPify PSD- a0k, 08T OPT LCP WG Phl It
TNLL ChCTOT ATt PPTFO-7 NTLINE. P91
PG OC LAOMTYAzg™I° W 7T  FhhaGo-
PSP MPt WILLDLAM- T ARYT (LFLD-9O:
NAmPAL 0z 18 Aha( ovHet  9°CTH7
AROLOATN  Fedd: LU AL NOLA,
POLTT Y PavAngP: QA AT hdC-01 HCLPTT
AU 40 PTLHGFT  UeT HCSPT
PCHt  Leandeed: (RCP45 uvid OCt
N20509F @\ netTm- PI°CH avddh Aaeang®
HCP +11.7% AP8.U-9° ARl C-01 +12.2% LCAA:
NRCP8.5 v-27 NIC LT @ PPI° NATA4 AIVHS
LP29°: Av29° (0Ch v PF o0 APIP
oMt FLEA (WIS 2 hS 3)=

WA 2: 12050 AS 0120809 N(LA @8 (HALE PaPHSE OPFT LTLmNPD- PHCEPT I°CT AT (%)

RCP4.5 RCP8.5
HCLPT @y goCt  PavHLe OPFF 20509 20809 20509 208097
(.1
N2h7C)
avnhgP (% 08 5.3 2.4 -6.9 2.8
(Melkam) 2500 %18 11.7 8.7 2.1 1.8
h9PA. 03 4.1 5.6 -4.3 1.2
+aa % 08 4.1 -15 -1.8 2.6
(Teshale) 2556 s 18 9.7 -16 4.3 -5.4
h9PA. 03 2.4 3.7 7.2 4.9
2278 (% 08 -4.3 6.4 7.1 3.7
i‘;gfoll) % 18 12.2 47 12.1 2.7
h9°A, 03 21.1 -13.6 3.3 1.2
2166 (% 08 5.3 5.5 45 2.6
44001 % 18 7.3 -6.6 4.1 3.7
(Fedis-01) 90, 03 3.1 47 7.2 3.3
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WM 3: 12050 AT N12080P7F 1450 WA (TALE LaPHSE OPAT LT MOP@- PHCLPT I°CTH AD-T (%)

RCP4.5 RCP8.5
HCEPT a0’ PGt PartLP PR
(.1 A%hIC) 205097 208097 205097 208097
aophge % 08 3.7 -4.4 1.1 3.2
(Melkam) 3277 a5 18 33 6.3 -13.1 4.2
h9°A, 03 -16.1 9.6 -21.3 -4.8
A a3 08 5.1 35 8.8 -8.6
(Teshale) 2171 a3 18 47 36 33 1.7
h9°A, 03 7.2 -8.7 4.2 -4.9
0% 08 9.7 55 0.4 21
’;‘;gfgl) 2122 0318 53 6.1 63 43
h9°A, 03 -13.3 -17.5 -14.1 5.3
% 08 2.1 -35 3.8 8.6
‘(f;g;g_; ) 3500 0318 14 16 23 1.2
h9°A, 03 6.1 -13.7 5.2 1.9
ONPALT PPLA O MAT ATLILLAT PALC T4 o PIANCS  PCC R AG PHC

AP QALAI® P 14450 Poobt AT 0@ ATLTT
(stress) (19°¢R,a7C 2990A I°CTT LPTAE LUTT
AgPRANA P99AaPE ACIPHPTT avtaC P8 LAA:
PavHSP DPTT OF. A% dPLLA NTTHOCE AL hlC-
01 (Erer-01) £+ PAPC 70t T00F +4%o), HCEPT
Pl P WG PhaPllA H&GPTFT NTAAA: (ALC
T AD-T PPNTET eoLarM@-T PIPCE NLAd- avPiN
AG P970A 9°CHOIrtr TImshC LFAA: N9POSP
ATEEE OLLAT P POTS ATILDT1TE ThhAT
PavHse 617 AG AL PHCL 9°Cemy fatt
"AAPC TNt FOTITY, P POMNCS Aave-dt arin”
(Climate-smart management 10D

99821 K&l ANBAY, 10D+

package)

P70 P°hCT

e 29CS TLL0EC AG PhAA INCS LCPT:- (D4
205 PTINaPE T F T WG TarAAL, 1-9°U8C
PAF@Y WNOLPT (T1PSET: 0APC TNt To0T
+EPa) QPR 0970 HCEPT +LL N1 TFDT AP
2100\
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ATTFCTELHT:- ARRC Tt AD-T HTE. PP
HCLPT  ONRTLrt  AP.0P0ES  AP8.0460s
T84 hAOF Dz (1FARI° Kl C-01 (Erer-01)
HCP NOLLT PAPC TNt v3dPT @OT
m7ng LavELIe KPI® KG LD hEAKXIC
AAAPT AN(LAZ AN AS Ataraag AP T
PL99L AAm@- 10

PNCS TLIEC:- @As AP T PAPC TNt
A7 AN 44PT AS PhAC mS
I7ELEFY ANAMm @37t W80 av
ATIFAT PAR PANA TPLATT aovbePTY
NeoLNg e@-az AONMT 1L+ o0 Nttt
NeNCE AL etav(lt PhPC TNt AP
Tt POP LTCNT A=

PATERE TLESCNE, AT AG PINCS
”NOBTA? QAP PTF:- (1 FPLD- PALC TN4T
U3 OOT PIOCT 99487 NG A1 AACH
ALCT WISPHCP@- 4Lt PoLAT PhTPLLot
AAMS AG 019997 29°NC A1\ IPT7 79PN
ANOVF @~z
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' ) Al L1ncCat
A —— PIOCI°C AT &/ (T

PFPCIC tHhedt
ao(n

N9NLE 212724, Pm.S TOP 6PL NATPS N19PA PEPT MG AT
POCFrt AL PTG LD 405

L2810 L3t APPAFO- PHIRTCE o7 NePANE AT 715 G
'PAINAT hhIPG DAL AT RLOACALT 197 ATeRS

#0G aop\dhPT

o hhAL®- PALPH HS DC A190CT 6O P MG
0PLT  ovtNC  PFovav  TEPTT oMY
(morbidity) @&  29.5%? et adMt7
(mortality) L9 ®L 10.4% On&t+s vt
P04\

o TE (oL NALAT A%t @7 PCATIC Ot T
APe.mM T2 oo tCE 0L NNe S v-at
LERIPLAT LU PNTF TIAPIET N 52%*F
P90+ ao M7y Lo9° N 66% ATPPIN ANTAA:

o 0&TOF® N3 OC (T Pr TEPT ANTSS
APt RaPOAT  ASNF® WG HE  aopPn
FLIIN AL LUIP (1908 a0 ePE 00899 haneT
AL, M7 AThN0 9949 ATLTLLNLANT
PAPA::

o OOt TEPF ot TEPT OC AM904 ANGS
PavoAP HLATFD (AT ATE 1297 AT
AND<E 2UI° PALCH Thdt OPrF AT1LAND-
(t0dt  PEPT  ULAM®:  Fodt Aivts
aoPY) PavA iz

o MG 0PS PTEPTT W& AGTAAL LUIC PP
h8t aqmarCy I 4.4%F AT%U09° met
MLt 0Pt eoLTFOT 08T N 4.5%
ATLRLIPC W& CRA:

man,p

AEEE (&TrE APLT Par@-y R+ AG PO+
TPEAPT V1P &ATE A7 AP +hC U
(& AS AIFS POt 9°CT CAPTFT ATING4t
PLa9L ATF A0OCT TIFAT: (1$ATT PACNT ALC
AG N&A ACOF ALC ANONLPT La9v:
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AL AIHS HGN QACFD- p3FPTFi “Qavpet
ADFF ARG AL POV OO TG WATFD-: LUy
ATET WY e PATGT U0 AT
AIPOPOPT OTEPT AL (71300 he-+q ennS
TIAPTE ARG PPT aomT ALL ANGTS RIP4t
APT8LT 15 (v

a(EPT WIL9IPavANET NATeRP POt AP
TEPT NGF +2ABYE AT P9t aomT (1PLI°
Tt 47.3% 4G 17.9% LCAA:= (taradg, vt
Pavp PEPTF NG AP 35% ATAU-9IP 09T
aoMGFD 9% AL 1@ AIHY APTF
RINATT 0997 T OLATE PPCHITIET WS 0890 L,
PO+ WS 9P 2109 ATOAT HARYEY ALD AL
L AN

TEPT  QoPHFDE  ALDIPT (9L.OTN  DgR.:
MALTH @it AG (h@e@F HIGFD- P99 Am-t
PO+t 9oCt Naodie PPNILT PoLapM @« Ph NGy,
ot hets 1o hHYe 0t TORT
AL PavAN B OO 078 APPH H&QPTY
(OPFP PATIC @O+ avav 7 eHAN aPmALTE
7%US7T AG POTF aPhAhAT endPC) NavtaINc
PPEPTT MG TIAC OhGHE viad aoPin AG
O-M, I FFOY 4L LFAN:

V16 SRMNMAT U0 ATPET ATINSIC AS So
HC$7 @L AP £LF AaPPeC Aedt AT hROST
AAFAT (HY 0P ePEPTFT (AFS ™1 avdhf
APl ANGAL 10 PTEPTT MS AG AL 9700
PULFAD-  FhhAT MG hG PALSH APPETY
MTIHOETS OHI0C AL N7IPA 1@< QA1
O+90C Pt hG 09048 AL eav0lk PP MG
OPET PHLPT PO AG P10 IOCTF “I0VT

Email: haramaya.ro@haramaya.edu.et




ATt NETT Fe0T PATFM AG 0P AT
P9 T av 8T SR @

APl 0T WG O AT

NI0CE AL etavalt 603 STEPT mS oPe:
aNa> +2Aprr: 09T et AT (AL AL
PA@T T80T AT19P1P° Dttt 2015 Ahh TP
2016 N£&AP hG hiC NTLTT SO ACAPT AL
®PPC LA Poohé TGt (Randomized
Controlled Trial) +hZg A AHLUI® 137 eage Tt
@OCS NI NAL PUPTF@ ACHH AT +arCmPa:
TEPE  AILTONS. (Nt (F&7  ThEAPA:-
aNCFR (127 (experimental group): PTPTE
OAFP PG 0P CHTINLATFD AG &G (87
(control group): TAGLD- ATIKE ANG-C LT
TEPE  ANOT ot 0eaPTE hiRaA
TRCINTEPHN:  NLeEI POALTS Pmel avMp
D08t 27 A91he Ph08t aognavC (ADWG):
RP9.09° PALEH U3 PT (PATIC Ot AONITE
aMmAL? P0LTL avPAPAT TUT AS PhP TIm(LP
ATPLT) FarHANPA:

P00 ToATT 192N I P (F&'F 24% ALPT (RET
(+&'r 40% S +ToEA: 0% aom79° (1av-hlFP
+L'r 13% (LP7 OFSNNG (H&F 24% 10CE LVI°
MG 0P% OHTINLANFD PEPT OHAA Pavtl&
08 ATRATD PALA: 117Gk TIMPAS AL P Pm-
eNaT A aomt 19l IR (& 29.53%

L7 (RES (F&F 49.34% IC (LIRAC P+ 10+
AT9.0-9° 290 ao? 19onlF P (H€7 10.42% (LU
N teNMG (F€F 19.75% S TaPH0 A\

ANAF AS AT AP P vk A
PHARTS IO PALPH HE&E 2% 0% AS
PATIC O AANT (YT §FO-: (R4S (&7 D-AT
P0G TEPT Pooqot ALAF®- (1ovhlI R (L
TEPT 2C AIRAC N2AT ATS 1877 (HR = 2.78)
QB AAD-=: (1T FE1.0+ KYIC O 17 PL:qP avavr)
PPt ALDT (Ut POrFE (HR = 0.34) Agvein
AOTAA: (1 TenTISI° 0LLOTO POk OCS hH.P
O e TEPT 0ot 6&ATFO- nPAT ATE (HR
= 3.61) AL PP TN A=THOT TEPT vk
TEPT OC (L1R%4 AavFavd® PATFD- HL:A Ou-ivh
ATE 1297 (HR = 2.03) h& £A A7 TF OFOAL
QALtE A% T OAT ATIC OFF AT8mM T8
U7 PavFavg® L7 0919710 (HR = 0.48) L+ HNPA=

OmS 0P% +90e 3P0 CALIT @mTrt
hetd AN Aaghd: 7 A9The  eh-8t
aognavC (ADWG) Ngvhdd R (+&r 0.776 =0.09
o AP7 (REE (& £99° 0.743 £ 0.069 W1
VS TaPHION (p=0.042):

+aoade, vt met (L0t 0P INLFo-
h0L+ Noohl 3P (& 154.37 L. AT (RET
(+&'r NINZD+147.73 L. OC AIRAC AL adTt
W AT AAD: (p<0.001)=  PPGE Omyt
ATLTN0L0IM@: AT MAS TNrRTF AG NP7 3
ATC ARG NHE NAL @t avav(l ATEPTF 07
hNet avnavC NEAG AFPEA ANTFO-:

WIS 1= PTEPT PO-ALF DNLTE et o DNLT hG 7 h1&F aPan.aoC

PTPTIIRT (BT 8 (A9TE + Qe>nl R (&

. a5 AD-mt) (A7The + aoRNF t-test p-
AD-mt) value

Po-ALT DNLT | 34.616 +4.241 34.966 + 4.700 -0.457 0.648

Mt ULPA0T | 147.727 £4.361 154.373£6.579 | -6.172 <0.001

hnet+ *

P77 A9TNL 0.743 + 0.069 0.776 + 0.095 -2.056 0.042*

h &+ avgn,avC

091900 TEPTF AR PH0@- POTIF +IABF (morbidity) (&5 (€ (control group) NIN&OT 50.39%
(1203 P (& (experimental group) AT @FL 32.21% HP A= (-Farade vz 9>+ aom?
(mortality) 0&&G (-8 NINLOT 15.06% DL 5.97% (9PNLF P (& AT TAN (PN 1)=
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60.00%
50.39% @ VIOrbidity e Mortality

50.00%
40.00%
32%

30.00%
20.00% 15.06%
10.00% — 5.97%
0.00%
Baseline group Intervention group

OO 1: (9Pw IR (Baseline) AG 1aPNé- (Intervention) (F&GF @-AT 2300+ PPELTF NG oAt
(Morbidity) AS 291 9°m7 (Mortality)

M-NEP (FTF @-OT +PTIT AG 090 9OF ONHF 03¢ 8muG FIACT 105E PTI° 17 v-tvkg® (5P T

M Disease Baseline group H Disease Intervention group
m Death Baseline group H Death Intervention group
70
60
50
40
30
20 1413
: L oo
0 |-
Diarrhea pneumonia Septicemia External parasite Miscellaneous

cases

Na>né- (&' (intervention group) @AT NN+ v 0@ +THHPA (P 2)=

PAA 2: Nu-AE 278 (-&FTF o0 2420+ 200 FPT ACTHT aom’y (Morbidity incidence rate)

PG 64 01020 (€7 (Intervention group) @-AT L&t £919P0 TEPT et NT,PA0T OPT L1 TF -
0L+ (105.22 3.1 1.1) hF@NME (-2 (96.43 2.4 N.T) OC AIRAC ON&HT -3 AT hAD- (W AT

2)z

Tel: +251 255 530 324 https://www.haramaya.edu.et Email: haramaya.ro@haramaya.edu.et




Tel: +251 255 530 324

WM 2:- P9°)\ TEPT PO-ALTT et apM@ G 047 h(1&T aPen,avC

PG PG LT L9 NG (& aonlFP (+&F  t-test P value
(Ahe + aoeF (AoThe + aoeNF
Ao-nt) Ao-nt)
eao-AL T et 34.31+0.94 34.26 +0.92 0.54 0.613
met LAt W08t 96.43+2.4 105.22 +3.1 9825  <0.001
47 A9Te h L+ 0.23 +0.01 0.26 +0.02 -0.37 0.714
avgR,av(;
2V PG NTINLE AL thavalt PTEPT e 0987 oA AL PPh(T

aot(IC TEPF met haPMAF@- (144 PAD-Y PavC
0L AT AT Nh&HE  vid  WILILLANA
ALDIMA: R+ WeAE eNTiF AS P9t aemy
i ATIC O ML aPar1: TRUST e
AG PCYT PAD- 078 APPH APPRT PAFDT ATy
TG emThé-d:

NAD2 TEPTF 4L eHe@m m7he Om i TEPE 19
oonAnA  APTIFD-  AANSNS AT PATFDY
FOASRYE 0a1040, 1 HaPHIND- NGAG e
h(&t aognovC (ADWG) AS ¢HAA fmet apm@
h0&T L9° NavFavs @ Ched+ PO 7184
PrPE CFPANT ALLH OL AP I°CHTrE W1LTPC
249N\

NAMPAL RIHY THRF 099,040+ ePEPT oG 6L
PPEPTT  he®T ATI8Y OF AeUrt  A@
APPCHFI® QADNGTL PO PAD- oY Y-z
ATINFPAN PUAT OHPTE OAFP PTEPT MG 0P
PEPT NheOT PPt HLSATFDT  CenIPLAT
NAF7 eP7ANT A2.09° hC1H7 PANAAI QUYP
AT eT POt PCH 22Co%T ATINSNC 0P
A7 27T FhhAG oo 1m-:

https://www.haramaya.edu.et

o PICT Li0EC AT PhAA <MNCST (LCPT
AhANAF O 0oL e 078 BT Adedin: Qv
OAFE PTEPT PmS 0P u-kd® AMONLPT
NNGF PP AL AT8.D-N TINTPOPG aPLIe
LECATPA:

o PMaANIFD- OALCA AhAT TE (TOAL
0B av ePE A0 (9T 00T PATIC O
Pavav 17 04 404 (FavAht TN,
EMCSE AAMTPT? o amt AAOTFD-:

o PATNAT ANIPT AT ARMGT UOT AT
QAPLPT AACH ALCT AG PACA (5T AA
A2 TEPT APPHT AA TXUS AMONPE A18.U-9°
AtAOTS At TEPT hhid ATh0a0
AATILL AAMS APLETT 99241 BTCOTFPA::

o PANAN. aPAT8LET AT PO SCE-T ALCH
AT RINVHS O¢n, P7Lm@eS +904P U
H&PTT NaomPd® 72V POAL hedT7r: 9F
PG NFPTT KG T8 Papav (P RAROTY
AT9.PHDE. L06 9849 INFPA::
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A lTf L nCat
PIOCIC 14T &/ (T —

PI°CI°C Thedt

aohh

NAY91 ACOF HCE PAINAT TAAdL NAFPT A21S oA (90D

KK O1LLT TST

ALY® L' 4.0 AR ANLATL ANGLVTT AT ALAL 10T

'PAINAT hh9PT DAET hlTTP RLOCAALT o107 Ae&P

EAG aAShT

o PAATY ACOF® OOT heHT PP1 Penads
K78 NTF A9°R, (enteric zoonosis) TUPALLET?
ot 1A hthOASTt GaoGPTF avhha
27.55% AAT°2A AU 5704% h-DAL
TP ROFPA

o P8C AAPE ANDAE P04t a6 IO IR
PPGFD- 4D AT (RILY AAPE Dt (Fecal)
Qav-GPF AL 40% AAIZA AGT 70% h-DAL
kA

o N21.43% SoGCPF AL vAEP®  FUPLLT
NAZLTT T (WP gude eNGJ@- 9ospr
HCE-N\H aPP'r7 LALA::

o ACA®- A¢-TEF WL QA HSth NPT eam-
WM, HPHE PS A11EA: D40% L10- Adt5T
NF NHT WL R CenAd-G AT TVPALT IC
FPeHD  AATLePm- MG ADPT Aot
AIRATF D AL TP

ao9)(1

AAGT TEF ”ACF Gav It NGAT° HEP PAATT #2D
CT ST v-2F APenavl, avPdi: LU (i
PAA® h&ATF HOPGPS +mShé A0 hCOF
A8.04-4 IPNTOT PSA: 26U AHU191L AilvtS &TC
PNF@- 1IC U7 AP N AATT NATE AL
oLl e TR APRAME  ALCAAE
PACOZ @ adMm7 hPeaPl aP%%. WG PANTALC
AL ALY RLE KATITIASFOE (WGP
ACOF HCE ANQF A9%h, TUPALT avhat 99
U237 4TPEA

Tel: +251 255 530 324

https://www.haramaya.edu.et

hhh M85 N4 NAGTIPTF AL PAFS 77 A4S0
N> A%, TVPALT? +TavHoINPA:  hATHUI®
aoihd 39 GRLMT AG 32 ANrESP HCPPT L5 0
ne+g ehaTl o halfaeCt kit aPhhd 20
NaofPE F A82 Navfd- 4840 TUPALT aohat
Yk GO DAY 0A%0 DFART AUPALT
aohhd 30 LUK (39%) hATOAT OFL A@- P99 +ANS
CFm-: AU AO-MF R7L9904%FE (1HALI® (1
PAP-LYTrt  (Biosecurity) TN  (AAVF@-
ANOLPT PhaT? hCOF OCHT aPenavCi AS49.0
PHYLh OAFPTF  ArehatS Ar80dens hetd
AOtPEh ALLCA LTad=

ANHSE hhae? oC +28rE PATF®- PHGEh (G-
A%, TUPAELT PoLHANST NATE- DL AG 9.4
Thiu 1@ 9990 AT Ph-hAL (E coli) Abss
NAOHT® QAR AL 14T P9I02CA (LP9:
NA497 ACOF @OT PANT PemacS AYET NG
AP, TUPALTY PFC AGPSNMCS ATILIT WL
P15 havAnTF P10 (e T189° NAATT 2D DG
PHPPH PAATCZA N PIT PhHA MG AT j@-:
ONPGt PFTTO 9t AL+ (NPT AL
nTLnatt PAA9PzA vargeF arhhd hl Adh 259%
LIV OIEFD- CAOTT D @MRIC A Om-
PtHI8. PCPT CFD: Qut W78, DA O-OT
LUTT U3 PN aPlBPTF NMIP DT G-
NAUF OPF PhAT] ACOF NNe+E vz APTN4G4-
hoogenk: xG NO-LUTrt (biosecurity) &1 i
WG PF7 N9t @t 199070+ (AC 0FPTF AL
LT AUPALT  ACRT a8t HGEh
03P F7 A2 AavPin OO -
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AAPI® PHY TGF PS 9A9Y (\h4919 RuacaLt
PANTT ACOF ALY @AT PTLTT PRl WPt
O3 AP, TUPALTT (FFALI® AATEA AT A-
hAR) 7 APART AT PACOT NNLDY
PALPH AJPETF AaP79P79° Y-

hPLLOT XS oAt

Pok (Al RLOCAE PAATT ACQF MNP AL
2L P77 AATIR 79T (Purposive sampling)
FnPULA: NUAI® 146 AATIPT 2011¢- Gav<G DAL,
L7 (Feno9e9 her§: hoon @i hhaed
@RLEPTT NOCAGT aP1A19: &St 0PPT AG
OACA®. AhAN, 97T 08%C AhPE GaoGPT
FANANPA: -9 25 PACA ACAGT PANTALC
ANG-CTYE P20UG AmONP QUSLTT AT PAATP2A AG
A-DAL PHEEh ALOPTY MO API9*I9° TG+
TRCIVFPA: Gav-GPT NPUPH U3 3PT OO DL
PATOAT VNG TIhEOSACE, AG PUHA MG ANC-T4
10+ 034 1SO 6579 (2017) AAATPZA 4G (ISO © 2017;
€0 F 2003) AT AA-DAR (9G0P APe PTeT
LLEPTF avowlt JoCavs. FNLL2OFPA: Paomed
aol B (ATICT AG/ORI° NhdT ACT° +ONA0A:
PAE-P4 AG P40 TG aPLF STATA 14 7 (9o mPI®
HPFGAT PTCAT E-NS (1AL a®10APTF (p < 0.05)
AS Qu-0k (A3 A9%R, TUPALT (p < 0.01) aPhhd
PAD-Y PACTT ARTE ATPLAT TPI° AL DA

M- Ga0G AR OOT P3P@ AmPAL
PAATEA OGP 27.55% (LUPYE PA-hAL L9
57.14% PG TaoHN0 A=z harlavget 2hA97 P01¢-
Gao-GPF avhnd 25.34% AATCEA AG 50% h-hAL
TTPRRUFEPA: QU AATIPE  COFD AU-AhIP
TUPALT AL PIF TImePILe @I avATLe
(reservoirs) ATRILLINAN LPALA (WIMZAT 1)
PAAI®EA ACT NPGarG goyEWE avhhd hets
AR AAARY (p = 0.63) 1A7R4 Ph-hAL ACRT
W78 GavGm- 9P (N&tT vzt AWILTLAPOT
FeAA (p = 0.03)# -tk TUPALT NPT (LIRRSG
A-hAL hAadPza NNAM Ou-ed® 050G HCET
oOF ONets oom? FTihd: v HUPAD-
NANAN@- AL PavdPt Adav- MGG aoPRY WG
NACAD+ @OT NOLD* TOOLRET £21MA

nANAL GeoGPF aohhd (131.75% AL AATPzA
(L7777 168.25% AL L9° A-DAL 15N ALV
PAAT] aP§4P (LT OANTTE Phthdt O6d-
he.CTE POCATT (VF BIIPFY AG PTALE ParIAIP
RARNTT 1% Ptk CFO- (WIS )=

O AT AATPRA NNGHET ATCT (aPhaf
ANN) AS 08T 50T AL 0TI A-hAg 7
ALY RARNT AL +TTHA: GV FUPALT hod
g AaLITFO oo IC oHPPH av et
NG ANTPEA APEATFD EmeTTA:

PYNEH 1: PAATP2A AG A-DhAL NGa-G 9OYspb AL, avT T+

Ptravlavd G (Y0) AP A

pron s hm GG &TC A 7";4 ! Apae 12T pvalue™
ANTIPE 146 37(25.34) 73(50.00) 18.90 <0.001
929 AG ot @7 85 24 (28.24) 52 (61.18) 18.66 <0.001
Ahaq, 63 20 (31.75) 43(68.25) 16.79  <0.001
AmFag 294 81 (27.55) 168 (57.14) 52.73  <0.001

y2 * 0.93 6.78

p- value * 0.63 0.03

* 1 95% ANTI19T% 1 Wt ** 1 99% ANTTI973%F het T N AATPEA AS (A-DALIICIAA
aohA 199,000~ PhL.D a7k, D-AD:
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PAINAE aPF WG Paom e @Y hAt PPN Fo-
A7 AP 17.95-36.96% 0TI Goo-GPF
ALT A DAL L99° N50-74.40% (L Gav-GPF
AL FTEHA: QUIP aFG @ ARATIPE P15 PN
a1 Uy aOPFMY PL1MA: 4C AThAt
7L AAFD AAA(L Y P terH0 A @FL
ACA®- ML holoom- P%C AAPE (TOAS PO
Ca-GPF MAT:- 40% AAZA AS 70% h-hAL
TTEEA: QU TrE 920% 9L (16T NhCH@-
OOF PhhPE HO-D-CT AGPSNMC PILONTA IO7I°
gyt avhAh® A78AA NAm<t 9°AG OC NP1
MmN (en169® (121.43% GooGPF AL
VAR FUPALT (AATPBA AG A-DAL) NAZL AL
TPPEPA: QUIP Ak PHLedl PTI&TF o-mt
Py AG TUPALT OTALE PGapG  hRppe
NANANL@* 2GS OAINAT (-&FTF aohhd (+@ANN
U2 WILTLHPDG PALA::

TR T3P T W1Lo1LAe T eHUPALT NhAat
M7 AL ha91 T184P hGaE LALPA: O9°rH
PAATT 99840 (LT AT (HY ACH @01 NAOE
AT @A PAATEA ACTT MB.84% Ahh 40%
LCAA: ATR% A8 9949 (LT hAAT2A 19 PSP
TToEA: (A72% A-DAL OU-ed® AFPTHRI® 9848
AT @A FTT AATIPT AL 030 ALP7E PAC T
aM'r9° 149.30% AON 80.00% LLCAAN:

PALPH AIPRTS POCHFT QUG aPlEPT AN
PHTTO7 299N NE DMt LOAT PA-drtvs
O WTT 84% PILUPHF (GG AATIPET
OFALe (LT AZL9LAR WS 72% P9LUP+T L9
PAIAT hh9PG ATAINT RILTLETE (LIASIV:
NAT @A 32VS ta0et AL Net§ he it
FeAPA:- 80% PIULPHFE PATL ST ALTS
19417 APSMMC P9LLL PP ARt Pt
A7200 MARPA: 60% PTLP T NACAD: @O NF
29901090 PHAL BT A2LTILMPIP (LG4 68%
PILPH L° ML AATIPE av§4P havaFFm-
04t AETFO7 W12778 It OLI° PAIC aFm(LE
A1R9IemPar: NAPA:  OA  HSEh QAP
(ha20at @©L A@- ANTLTANG (AFPT) LA
AD<PF RB9 HPHE 10 28% POLPE AF QA
ANTP2AT 36% L919° (A A-DAL hATOWAT @fL o
PaDFAAG OLA TTH(L ANFD-:

Tel: +251 255 530 324
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Pok  PRANOVFD-  HALE  TINLEPT  TIATIP
PFUPALT ACHE T PANAN NhAT vidi 98C
RMNAT HOFE AG 0OCET PALPH ATPL 1AL AL
L@ ACA®- (03 A%m. TVPALT NAATIPT:
NAPTF AG NANAL@- aoqhd W88 APHPDS
P LT hetd Aot PANE A1-9PVSC PP
P£A4PN:: Pav@E PY: PHINAT Thil PAFD- T NeT
AG P%C AT0AT PALePT avNhd A7L91.04% :
TUPALH? AGPSNMC NAATIPE AL F T1H0C (1%
ALLATC: CARTI® (ChT PNTLT oo +AALS 10T
1Ml MAP 1M PHLAI A=

PR W7L91.L01MDF (Iché 19 RLOCAE PhaT?
ACQF MLE O-AT NAATIPT:E ovF: (-Y:
NANAN TNETF AT 0%C AT AL PG4
PAATPZA AG PA-DAL NhAT £15A: AILYI® PI5 @+
a Yk PATIIA N-LUTIT TOPT OF PAUY
PACAET TKVT AnONP AU P5C AAPES
ALMTT AGPSNM(C P91 TLA AINVHS avP-
10 Ph-hAL ACT Nhetsd uvid aoTTE
TUPAD NANOLD- AL Pav$P+G PapREg0 hpap-
ne+g  aopPryr  PAfA: N TeIISI® U\
TUPALT N TALR 2GaPG ARIPT @AT NATS AL
a T HFO (ACAD DT LAD- LA aoFANLS
av P& W89 POAAN aPPET PLIIMA

£7° 0.0, °hCT

o PCS TLivEC AS PAINNT MmS K0Tt
PAATPZA AG PA-DAL NCR T Ao a3 P
PACA 72US AMONP AS 00P-LUTrF OCATT?
TIMGNC LFCOFPA:

o PANTY KCNF NNLPT hovGs hoY hG hhrhavk
av@sP KA, P9900M7 At AP avNG
P28 aCY-9MNC AG PAN PANO(L RTTC HE&PTT?
TP 790 AAVFD-::

o PACH QAT P8.C AAPE AG ABMT @L A49Y
ACOF ANLO R8N PTLhAhA QNPT
am$g*7 N9 OO IO LFCOFPA::

o PAMINT ANIPT ANGHTT hamat oL am-
AATLAAANS (TOFPT AT AA ANLATL IRV ATPRT
THN, @EMCS P AAMSPTT avamt
ANVF@-::
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PI°CI°C Thedit

aohh

N9POCP AACLL PATLI® TOHH 27LLL4° N4 PR PENSTh av&d AT APCT
WG eHaat AmPP:- (40N MS AL PH24m APHN0A Paom ADT

S0 A&A" T 4PL NG 3T CICTT% 410 4T hG A8 hA\B.L

P4.CTL TPUCT LT PmSS hh9PS AR7I0 DAEE hAT1P RINCAET 27 M. 2357
YA W o ¥

220H0 MG TOE FPUCT OFE PSS hh9Ps AR50 DAET 919 RLGCAEE hlCE
A0

b0 SLOCAL PG A2 16hA - Ah 88 Aldwé-® ANG-FS (UTHSC-ORNL)
POP9LL A AZECTIERN TI0NAT LIS hh9PG TPUCT h&ed PhhIPS ha g
agoLn BILE ATBsh

@ TCENT P30 APE MG AG Pehil TC TIPUCT heAT PYCACe: thT. FY
P MG TP FPUCT LH: AL ANOE ATEE P

BAG ASh T avo)( @

o 0PCN 1LH APEAth htmber APTF avhhA
45% LUK PAATION (PA hiLI® TOHH) PTT
(LU?? 51% 9Lt Lo9° APNE.AT ArEOS N
FMmPavPh

o NANT P0£9% hANT IC AIRACE 6LTLPTFD-
naeht gevt (1FF P MIST AL ALY
PATEOEN AmPPI® PapAT HLATFD M1.48
AT W& PA 1@

o PIMC 1PSPT Nta? 1PSPT AP Artaeth
PLARTINN PaPMPI° hAEAFD 126% LNAMA::

o QT FPUCT PATTI AG PavBavsP 016
FIUCT PnGPE AT APEASEhT ALHLAT
LaoMPI° ALAT D (134% L6LICL-d\x

o NOODT (ABTF) AG Pav&Dyt avlion, (AT PA
Ahg®  FOHH  ATLOCems  APRASEDTF  PrE
POET (LPHE FALIR NPT A32% h& £A
LAamPP® (Wt 02T @@k OPCTFD-
TIALA:

Tel: +251 255 530 324
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0S¢ -t ANCT Gav gt AT NGAP° hdG L8
PATEOEN @B PTF AmPP® 46 Novf
Penavs (L7 (FARI® Phes agdn (hLL-19)
OLCHTY AT @8Y GG sBa9g Fe:hd: 9OII°
AT ATEASERT QESS 29 me A NG
APnANAS A“Th9® AndAL (LPR9P: @07 U0
ONF@ Rd-t OOT 99192410 AmPPI® 17
NANHG D AANAL  APT  eFAd=  PORT
A1Le1.PavfnEF ADOLE PART D Pav 3l AnAt
chaod® NTLOAS ATEAe-ERT avhhd hso Neot
AL PTLUF AANEATL SFD-:

APV AAFE P1MIPTF RILILLART (&-NFm-
1H AL P9UFA g0 Qoo (AL PTLUP NPT
fA NE P10 OATEASEh 23099 hANdAL
PATEOEN  AmPPI®  AOL-TUPONET o@Dyt
avAaD@: PIFm- NI AP LUIP 12019 Ahvh
N9 APG L4F A1.27 TLALT APTF Pt PPHE
PNIOT PSAT AU ATenlé 4.95 TLALT
OPTF 1 AFPEh ASCAA:

Email: haramaya.ro@haramaya.edu.et



1P CHPANT PATEOSER AnPPICT 099,004
GA®  hAPG  PLET  (L§4IP: AU ASSh
NEHFO7  N0L-TVPNET  ao&DipF apAape:
NI LTLNAT P90 aomy ALOIPHINT 15 AT
PIA® MG LCET NTWNLAN L8 091849
PATEOLEN AMPPI® AL ATLAG PPCICT $Lo1P
PAM L7 AR POP® MNHTAG NPT AT
a/EPFT ATImGhC A MFATFE  QATEXP
O-OF Pt APLNPT FTLPTF Artaeth T
0PALTE 9%t APmears P TG
LmOPUFOI: PA ANI® +OHH (prescription)?
498 NAATFD-  POyEvF  spgoC  ap@ by T
PIYYTHS PA A9 ParmbI® AIPL AP0144
LIFA: At &40 PATEAPEh  AmPPoe
2PPCS A TLAF OmS FRTE AR QF
P20+ NePPSTE@-E NTIVNLAN: LLF PAD-T AIPL:
et agam-t $L+PA: AAPI° LU N9TWNZAN
AL Ptaowlt POt PATEASER AmPPI® OULT
PP F hed ATAC (9PavCavC RILUT
hehpF Po9qea (LP?E Avad@ +A9797 Uk
PhtA OAPTT AP 0oL 008 PPCOA::

hPeL 0T WS O-mAT

NhZTI® 1Mo AOLPT AS (hiC ol oar
N70CNC hANTC §a7G AdPSLT (stratified cluster
sampling) P1aP4m« 2,256 ANOGPTIRTIOLPTT
Lartd. NTWNLAN AL Ptavwlt Abop/ParadbAs
PGF ANLL Az CATEALEN APCOT PA hiLg® FoHH
@R.I° 2.5 L NANTFD- OYE>F O+TT NPT AL "L
POV APCOH" +8PZA= "AANLAL PATLEOP~EN
AMFPPI" 0TLAD PO ANESLP AAPT AWN0GT
(APA0, AT74T AT AAISARIH) OLP U-ALH
ArEaeth  ATILADTO- PaNESS  AWNAST
TPI° AL, aPPAT LavAnFd: CATEOS TR AnPPIP
ANGALTE TP (1GA9° Ade PNAZPT 9°L0
(ICD-10-CM) AL +aoCt F-tav  ehrEOe-th
AQZALTT 9°20 avCY G ALY AndPor: FhhAT
NAPE P9°Cave. neF pC HPPH hwrt AR
"AANLAL" a0 A L PAUPT PATEOSth
APCOT AS AAONLAL AmPPI®T P00 U3 PF
0, e eadetirEhh AT Naemed
TALTPA::

WIS 1:- 076k FAFEPT LTNEP AT A1-hHAP QWWSETE PPNGP A& 2023

et oeNT ®TC (%) (mPAA = 2,256))
PIPAT A6R, @+ 0.£:%, ((1%avT) <20 123 (5.5)
20-39 1350 (59.8)
40-59 573 (25.4)
>60 210(9.3)
PIPAT (en. @ 2 078 366 (16.2)
(%Y 1890 (83.8)
eONF vt 4290 LA/ 191 (8.5)
en/F 1803 (79.9)
4G ADC PO/ 185 (8.2)
Pté /T op9e o+Ae/T 77 (3.4)
PHIPUCT 848 a @5 +PUCT 1026 (45.5)
PAAD/AT
KI5 848 685 (30.4)
UOE £L8 319 (14.1)
heA5 Fgeyct 226 (10.0)
0 b 226 0ND+/AT DRIP 195 (8.6)
+a9g
ACO h8C 529 (23.5)
0+ Aoe Lt 1053 (46.7)
+PMe AT 237 (10.5)
108, 165 (7.3)
Alo* 77 (3.4)
PaPG4 e AnN(l, meC 1381 (61.2)
ey 875 (38.8)
PO PTIVNLAN APE PG h?P 1696 (75.2)
Y7 AN PA® 560 (24.8)

A<= QOAT AT 2265 T.C KG Pav-@ (Fhih) 2¢-PTF7 emPaads
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AOHFE JPAT AenPT AT (83.8%)F 120-39 POLT
nAA DA PULTT (59.8%)F £t (79.9%) AT £1NC
1PSPT (61%) 1052 DT eoLntt a2 05 TIPUCTH
POTT4 (45.5%) AS 0T AP (46.7%) GF@-
(G TOYATE:

hecN 1H ©%Y ATEASEh hOAs 1,245 A0A0TF
aPh A 567 (45.6%) UL T 0BT P HIIL
AAVPT @278 (LT 636 (511%) PULU M L9° £A
A00  (AAOGAL AT UBF)  Taderd-Fiz
a @57 PA AL® FOHH U1 Ubd (el
1PSPT H2L AP0t ATE (B =3.21) NA AAD-E
OFenTI8P° NPT M8 +RTT OAT PTLLAT
a3t RAPTC (B =2.32) F OMS ANt
AN AR 099,38 9Ot a1 (B=1.27) AT

Non-prescribed access

(A)

3.21

Path coefficient (B)

Adjusted PR

25

15

N

0.5

o

PNLAN APE MG aPLYT AAGPTC (B =0.75)
UL LAPT ATEOSERA PTITTE 08T WT%6nI°C
NTLLeLCT PPNILHT IC P8 P10+ 1P

O FenTIeI° LI LATT 498 hAAF@- et
P9 Usd G 1PSPT HIL (-0t ATeE (B
=2.14) PULOAT A7 AT HZ&9® (B =1.15)
eHAPL S ATk 0LTLEFD- WAPOT Gavt
OFF U ch95T 148% (APR: 1.48) f P1NC 1PLPT
(126% (APR: 1.26) NPT eFIPUCT LLEG ATD-
ANAOT 134% (APR: 1.34) AS APEQENT? ha-bT
ot APTF 132% (APR: 1.32) AANLAT PATEOS LD
AMFPPI° Pavg 30 6 LNF D NGAG PP +a0HA A
(9°0\ 1)=

unnecessary antibiotic use

(B)

1.48
.34 2
j i ie i3 [

ChildrenUD5  Lower Rural  Drug outlet as Access from
education residents UDSA kiosk

AN 1: (V) £ hDI° FOHH 099841 PATEOPER APCOT APPET AL TXOF 910084 U-33PT G (A)
AANLAL PATEASTN AMPPI® APPLTT U100 U3 PT N TGk FAFLPT HLE PP hteXPT 2023

eZ7 00 PheT

o PMS “LiNEC AT PhAA MG (LCPT NATEOeth
AmPP EPPCS htA LT 07W0Z00
LB Pt WL av@:5yst av(isr, (LA hG PavBavs
L8 mS MLPTFT WLttt TIng4et
ANVFD-:

o PATELP PIPMNG a1t AAANT AS AT
papaoAnFF@- AhAt APEAERT (hiug® FoHH
NF WAM PTLPHHDF L70 NPNP aP0C AG
4.9 LONTFOY Pav @5yt TP T avhaha
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LECAFPA: (AL MI1-OT PP Pavedyt
APCORT NO4T N9FROF@D+ PImC ANOLPT AL
Thdt 9L LOLAIAN:

o PMS TLLOEC AS PPANAND- PG AAANGT
AANLAL PATEOPEN AmPPI®T AGPPIN AIMC
TNLANTE AT ARITT AGTPT AT @07
UG 248 ANFO- AT PFHOB. AR
PN TN aoCY  MCTT  TIPLA
ANOVF @~z
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AP LaCot
— PIOCI°C TETF /T ——

pPCIcC Thedt
aviih

@07 U0F QAFD- R1OLPT POAL avhAh? AnPPI®7 T90L°: hOvAP
AT IC PMMav- avg Y KhCIPEPTT avte(C

Fohe £2T 14T TP GATIRU Lodo1'E GPAIPL: @01 HG FG PO

PM.GS hh9°G 4270 hASE hl99¢ RINCALT hlCE AFPRS

EAG AT

o N0-LFP 2PPT I3 P0LNGT G+ HE
(B0 %HI%) TP NPT 34T POAL: avhang
+nPTLrE NINOT 28.9% DL 64.5% AL

o N0-LFP 2PPT I3 PoLNGT PG+ HS
ATIYPE POV AFATE WS (TT&T avhha
PAD- QAE D2 N 14% DL 66.1% (N&+T
U3 aPARA AALTA:

o POPT P0G TIPUCTT ADAL aPhAng PATF®-
APFP havalrt: &S 0994 (-0 avtagary
AG 1 PO FATE ADALL aPhAnS AP PI°
0Lt PIT A INWPT P10 AT P

a1

HPHES aonnAT AL AONFO- At DT (9%
099 OF D M5-19 PP 12 TLALT P9l AT
AG 0LTOFM- 5 Gavt (JFF Pk 777,000 NAL
ABET LOASN: NACTHS 2C OHEH Tt
5-19 9ot AP AB1&T PIF T avik
GCFM-: PACTHS aPhAn® PAFE.AT ACTHGT Aavin
APUI° PAGPTIS PUISTT MmS ATTaaA (Mm9°
M3 AdAt  PE LUS L6 1H
aonANPPTFIT A 8% avlOt PA THHOL AL
Ptavalt  H&PTFT endPC  PHALR  ATIC-GT7
PPCOA: (670 avlOF LA VTHN, AL Ptav(ltk
H&PT ATPAN, A28 N0-L3P LPPT PFIH LavLNG
PGt (h0LHIP) Ph A AT N0PLNG POC AN 0-L-F
OOT CTLTTHT A8 HE. S0 P47 (7 8-19)
AT2AR AT ITEYE QAL @90 (AT
aNANSPT ACTHTT ArehAhA COTATFPA:
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h.ho.hr. 02001 H710D- K7L 0OC ANA 0-LF aP e
OTRPT DRI “ARNA (LN Pir aoHLPPT (T
POt PANFFFOT (PA AN PE AT
HE&@-7 (RN APE.mebav- LA

nave OFF aao- ehaedh hed a7t nAg
PILPID- PUHA RTC ABILETF AL AOHGPEIC
0LaLOFD 18 ALIPA £0A: LU PA 0L
AGTTE AG PATEAT ACTHS RGPS PUISTHT IO
BLI°C NET .G TACTT fantAd: LU (LIP79°:
AL NIMC AMALPT Ptaat heeahhpF:
P10 TGP §eFT 00T hOPT AG PT8C AOC
ANGPATITY T PRTIOT PACTHS aPhAng AmdPo®
NPT PS 2150 A28 aPR0F 5T (ht%hI®) AG
agha  (Lea  Ph  H&PTT NTWNLAN L%
TNFPOPT GAPET AGPIPCE (17T avhhA
PADY ATETE ATTAAA AS PHAAE haeAnh Ty
ATIPéT F04 (6B, D MATT AASTA: PFI° %
HPHE eHPUCT £48 QNF@- AT M1mC N91.5%-
T H2E AU-19° PAmPPI° o't HPHS 1@

AIHV? @OShaeT ot @ 09010 AL
@5 PG+ H (A0%AIP) L 1670 aPL0F (),
AL Ptav(lt H&PT NPCI™? L9 hadeT PP
TIG MAP M0 NTLMeE HE&GPT LAP PAN AT
VI Mot PCANTFD AT T CF@-: N1OVAP
aph- APOLTE PATDY AG Chl PP A7 Aghd
e Ph H&PTT (mS hhivE707 QAP T
97,074 L999NLAN MG AININCPT DT TTntte
H&PE +POLYE APLTH AS (FhhA 0s AL
AP.D0c ATILL BLAN:
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£V APl PACTHG aPhANng® AT1e-65>T7 A0St
PONTEAT  ACTHST AP ARG (9PaR,LA9°
NAFe&e aoad v PT O NLTF O AT
H2L: PAGPTIS PUIGTT MG ATTAAAN PATD 1M

APLLOT WG Ot

TGE PALhA (LEO PFPAPANTT W28 aoNG PG+
H (WN8I°) MNP 1NTH M7t AaP19P79°
Nhdh-ovhe 8¢ +mPTlA: PR NP0CP
ATEXE NPCA @8 hTC Adh 1hd, 2015 9.9°
+hi8 A= (89°¢ 330 Ot AATSC AfT (165
Navhit (27 (experimental group) A% 165 ((EAS
(+£7 (control group) @-AT NPCA PAT-UHAN i
AT MG 9°CI°C A @A oLTE PAAPT N1
qaoG¢ taoCmPA= MAP-TMOTE  NAAME MG
ANOETAT? AATPPF PPN ALPTE AT(+9° A ALhA
LA AmPPI® AS (A 20T PG HE, (AN18.4IP)
PPhC AMNICTS TPUCT ATHPA: P HIPUCH
NEA-LERPT POC ANQ 0-L17 Nevhd~+AT AN
HAZ. PP PG NPALT AS NATHY PG TTHrFY
(e ®E AN aPnAnSPF?  (eemepge
ACTHGY PavsNMC ANPT AL ATl PA: MAP-
M1k ATIE&T avhhd PAD-T AT FrE ATTA8A: P2
ARATF? ATINEHFF AG QA ACTHS ahAhg P
PtAdt oA PFT ATITét S0 AN O
Atds: S AhOE707? AAe-PTF QuAT fhnd
PPNC AININCT ATROM AS O&F  (ACTHS
aoAh® O-A3zPT AL Are.atT4 ATINCIFT AAMT
FAPHFPA: avlBPT AN TGk havBavs.
02+ haLat ot hA AT hahd vt Ot
NAA OFHDE. oomedT: (L7 D-LLPT hG TAP
PA-PNEHT AT 1@

MAP-MTE PGk HAFLPT  HIE  ChCOHG
A AnPPT ONETS L5 A18.6nI°C
ALCAN: TGk hovfavs. (A (aP1d RLF)
YEDII° Gt PACTIHG  avhAhf HS
WITLmPav. S7CF PLLTT BT 28.9% NF
N%: NAghA (Leh D av2NG G+ HE,
(B09HI°) NPLN 1AA 17 ParhAng AmPPar: DL
645% n& NAA: U ANP-TMTE avhAhg
AP8LMPaD WrbsAd SPHUFD- Tt Aave -t
PADT @M FUTTE PALA:

eteLID- TS RIRTLLAR@- avfNF  TICUCT
PAFD (BT NNAP-I0TE N3A PACTHS avhAne?
PaomPg® ALAFD hANE 0P0TF ATE LOAMA
(AOR = 3.42)=
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AACTHS aohahf N7 haeahdt PAF- AT
AMFPIPFD (APOT ATE (AOR = 5.21) (LRIOC?
NG+ (140 Pavtagavy (9%t PATFD- L9 HE P
paoMPID hEAFD 0L AIONE APE 1897 (AOR =
4.83) h& N4h= huode 008 m7heo- o0t
PO AT T FTEEAD QA FE@ (ACTHS
anAh @4z AL At Fo- AT avhahg
PO MPI° WEAFD (NLNT ATE sRI°ZA (AOR =
6.11) (WIS 1) TGE hevhahf hngP9® 0G1C
NT78F aohd PAD-T VTTIE AT COTRTFT +HATE
Mhet+s v d AATAA: TSR arBavs. 4+ PH4C
ADCFD 806 WILTLLCANTF D LINAT (b T 14%
NF PR DNAP-1M0TE 1A 07 LU RTC OF
66.1% ALAN: N&TT N0 Parta9avy 4ot PAFD-
(T OFAA PP7T ATEIHS POVRT HATE PaPFS
ALA NALNT ATG 1297 (AOR = 5.87) ehI°Zd\=
QA NG PGt HE (A0%AIP) PAD: T, AG
AACTHG avhAh® PAD- APTFP havant hac
A2C JC ha oFAA YT OC TS ATRTE
ATRNFO- +20%1n A

ALY TrF PA-ANSE AS P17 U2 PF P0T-
TPAL VAT (19°PLE: 418 PATFD<T het+G Mo
P Tet AR NG aolBPTFIC LUTY PRTC
Tt PmShe-tei MAP-1M01TE QA ACTHS evhAh®
Pte PHAAE harA T ATIP4AE 07700 AP
GeF AP AG OTPI&T avhhd  aofajavyy
APEMC A28 1MNAPA: AT A ACTHG
A AmPPI® PavLs-LC NN Pavfaiavy
ML F @ aPgnavey (LIRS O72F L9 NN
oMy @-APTF AL £I§ A1l PATFD- €AYt
anLevgy  AAPA:  hewnsane Quh OC
PrMMar®- adbs-lAl AS AMCE (LA 245
+L.40 PR ARIHLY O-MAT aoTTF FAP AT PRA
anchtd:

PHY TGT O mAT A28 aPfNG PG HE P 1670
POk d@-p AL Ptav(lt H&QPTFE @ Ut
NAVFD AnQLPTF PACTHS avhAh? AmPPI® AL
P01 WTPGATT APEIT PADT APIP PhAN:
POC ANO 0-LF avndtP 07RPT @EI® “aghd
e’ NUWNLAN MG TCEARPT @ar NTtt
AT 0T Pt (99ate: PGk avl8y avalt
021 PN 9PN @A WILFC IVE vBY
2Pz TIUCT AS (G0 Partaiavy (9 Ak
@47 PRI P1@- avTTIHFE@-F (1ML, PTLNG D
+0 st MO ADPFS (60 avtaPavy AL, pLaq P
a\mt ATERAVTFD- &meTIh::
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wInH 1: hNAP M0k (A POA L avhAhe AnFPI® 0L havdnF-F: 2025

TAPPP LA AOR (95% CI)
0L, 15-24 (av'd 9o2) av’

25-35 1.76 (0.73-4.24)
av 4P MG (907 9oL) avyy

ot 1.59 (0.58-4.38)
70,mG ACR&hA (o098 o) oy

av-A.9° 1.82 (0.38-8.71)
a5 FPPUCT PAT® (avd goL-) av’y

Al 3.42 (1.40-8.37)**
AA AO2HI° HE, ANNTITIC (a0 goe-) )

ageat 1.94 (0.82-4.58)
AP havdnrt PAGP (a0 goL) avyy

Al 5.21 (2.01-13.49) *
NG gn-av-f-agavy PAge (907 o) avy

Al 4.83 (1.91-12.19) *
T4 PAAG TLok 200 T eage (aoye goes) av'fy

Al 2.16 (0.86-5.42)
PO AN TATE PAge (907 o) av’fy

Al 6.11 (2.30-16.21) *

PO tate NGHT 0T LINLD- PR 925
AnArt? 0910043k S ALFAN 9PN 90¢-
SALNTT PULLALT (PISTF AR Pthé AT
AILTLONLAT £LI1MA: THRE NAFERE PNl-
TPAL MG 700 AL (4 428 ANTF®-:: aoR5F G
(W19.59°) HE? NAICE PACTHS aPnANS AoTi-65T
o0 Tt PCPT Th AP H&PTT AT1.avCa
QAT ATIC6TT OG0T QUT° PATIIA €ATFT WG
PitEAT RCNGT LA (1TeRTI4IPF PHY M-
Mt At A28 mS hhOrETAT TEAP® P 1NC
PTNLAN MG aPPPETT NeemPd® Rints Oeh,
PATFD hG NPAN: A.NGS< LT T e PG HEPTT TPl
WIRTLFN PAPh=

P70 oheT

o M5 TNF TLLNEC AT PhAA MG (LEPT NPr&T
aofihd PAD-7 I7FE LTLOATA AT NNVAP aphh-
+PO0L T PAFD<T K7L 2OC AN 0-L+ avndt+f
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07EPT 0ege “afhA (L&A PA POAL
@MMLe  PFPUCT TEARPTT  0ddt
TGP T hAVFO-

ATUI° AL o5 PG (hOLAIY) HEY
haghad (L.&O OC LA NOVAR aPAhe +bOLYTH
PAFO- RO PPN HE&WPTT huvT NAD- M,
AhOETA7 ThE o0t it SCOFPA:
priaoAnFF@o  &CEPF  MIMC AG  HPHE
PTIUCT L4F ONF@« PUNLTON hedeT HIL:
P& eFadk hoeAnRTT ATIPét A AR
Aghd L&a PA 1700 9T PAANFDY
AT ATINFPOP  TTHOL  TI0eR,(15R
HavFPE7 aPLe: AAVF@-=:
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T 2018

A l71f LLacat:
— PPOCIOC 14T &/ ——

pIoCIoC Tl

aohh

OACTHS OPT P7LhaF PR9° avAh:- N9PNS-P ATTRE NAGHT AT A%N
AFOA% AITT OF24m £98 hA OO+

VLTIG T aPHav-C't TING 1447 A&l LNA'T AT A €147

PMG AS PUNIPS AL DAEE hl9TP RLNCALT hECT AtPRP

EAF AT

o (9P0&P AFCRE NTLNAE 100 ACTHGPT DT
9%+ 8k hoAL N+ ANETT PLI° avqAn
220NNk AILYP PG Ph7eFE PhATIS A
PALHL®- NPT aPAPP (50.7%) AS PATI%
A% ?7907 (IC7T 9P(4.7 ORI° Am1l o7
(44.9%) GTF@-:

o (ACTHT OPT P7lh0F PR9° av&Ah Ahé
TACT ARCT 23PN NIV avhnd AMITT
POLLAT@- aPDAL: (43.5%)F Ph-0Lt 71
(26.1%)F hGHTF P& IS AIRONG. 00188
(55.1%) AT ALI® Tih OTF aPIAT (42%)
0Pt emPAd:

o 290 (LA H LH ABI (FSNF@- PP TG
OAL ADMIPFDE (9PT oA ARG PLH
ARt ANF@- (24 ¢t £10) AS OACTHT
OPF Bt ATLPav hG-PF PLIP avgnn Parht
ALt NG T HTEhA

(P

NACTHS @PF PoLhat 0LI° aP&An AFPAA NDAL:
044 AT NOAL: N34 9000t L9° aogan (A LS
AW T AT AR ATOAS hIST T PIE
@ NLPT WG 10 LU (WIS PADT Nets
PPt a7 ATERIPC ALCRA: PLI°  avgan
AXGPT PF NGOy &CH 0TLeH ALY 47
LOAT P7LANAD- LA Tit PADS DPFP
POAL: hh9°S AT N0E U3 AAGPTTE 10~
hag PAGH PL9° avean ISt  PALRST@-
AP.0N%E  Ph0LT PMGFD R8P AS
AW TG WILLITIPFD- AATLLLC A%0
ATOAS hIST T TAP PN LUPSAE
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PAGPTT MG AT ATTAAA PFALR PLAT
MLLLTIP: avnADA N9LFA PACTHS LI° av&AN
PNIeT PTLNAT D Ot AUTI° NeHS aoP P Lrap
oA AT eeTE @A Mh9PGT  AG
PINLANT TTHOL T90L9 ANdAL PR PALA:
2V TGt (9P0-P ATTEE oA 041 e7Lhat
PLI° avgANT aPm7E +LOH PNICPTT AG (AGTHS
1470 AL PU.PANTFADY @mt AdPIgPIge PATD
10 QU NAD-Pt 218 P NPT Navavaqt:
PAGPTT AG PhIGTT MS ATTAAA N9I0CE AL
Ptav(1lt WCIPEPTT AP0 R8N

APCLOT B O-mAT

TGE NTLPUHS AN A2 2015 4.9° (\héé hAA AT
N&&AP  ANTRLC 0N7LTF  hét  CavPIt
PATHoT o0 o3 A7 +29P ehita &t
apnt PCFT aealt P41 10 NIHY PmS
T2t O-0T NOAS AGPT avhhd 882 oL e
MhP287% +P9P QAD POAL avm7 aowlt
0ZAFP 0N Gavg  gocem,  HR, ATSE
FaoCmPA:: avlEPE SFANNNT & Ad N91.L4°
P aoMP hG OFHIE aomePT 1aPmPI® 2hh9°G
aOYF7 (lgvavCavC 1@+ (1 TGF Ot aPwlts
NAMPAL NACTHS DPT 000D TI° PLI° avgAN
M7 7.8% PS 1R NIHLY AINTLPT avhA
PIG @ a0k PR AS PALHLD NTTVO7T aPAPP
LT LUI° 50.7% L£CA AAD-:: 1aoPMAI® PA 1L,
AP 09007 OC7T 9PAdT 144.9% +TmPh (LWP7E
PPLD 4.4% PULPID 17 a0 (\h@ PATOP 1D+
(9°0é 1)
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0t varPTF OC (VHPPH  PHRLI- TS
RILTLOARD: $LI° AN AI°0T AS NH.L NAL ACTHS
PINGF D hGPT AaPBa P L1, NO10- WG PT IC (LIRAC
(ACTHG @P 1 ALI° avg\( PaP AT HLNFD- AT
AT (AOR = 4.91) &t PA 1@+ (1HaPAAL, 337 $LIP
(LA (P& TG POAS AGPT P& 716 NADAST IC
ALIRAC NOAL: (& ATLhAT £29° avgdn Pao AT
OLNF@- At ATE (1AL (AOR = 4.45) A7 (-0t
ACTHGPT avhnd PA@- P1LH, ARTT 24 @i £
ao(Py £o19° P2I° avN( Rarhrt ALY NATCIVT ATE:
AL (AOR = 5.30) LenIPLPA: (H6nT169° NACTHT
WPt sepf av g0 ALIP avgAN KL aPIATT huivh
ATE AL (AOR = 239) AZLTLLALID 79k
Tavp\nhd::

(ACTHG Ot PLI° ao&A LIMTFFD* hGPT AG A4
PILOAS AhIGT PMS O mAT AP O 104 T
NIMIEFD- AP avhnd o197l 1AL P71 (55.1%)
P& TG W00 O1185% (LY 42% PTLPT £919°
ALI® P11 FIAMPA:

- ehF o
4.40%

a8 AP
297087 N7 047

44.90%

0A%0 ATONS hIGT AL Pt TACTI® hetd
(LU 43.5% POLUPT IS PALBATD- P+@AS
(preterm) AS 26.% POLP T LA PG PALT
et PAFD- Pi@- AavHINPA: RIHY THF
NACTHS O+ oLt PL9° avgnn LAD-T PchIPT
AS OhHN MG ANGALYT A720-9° avhahd oL Fi
PALD NALPT IC PADT MTNC AT £9AN:

(Act PavPI7t POATHOT 0T 3P0 £8%
NACTTHS @OFF PoLhat PLI° apgh ACHtH:
neac-P AeEPe OOt Fhedt 0908 SN MmS
4G a4y gavAhFAx: PAT1S APS PALH®-
aAPP hG Ph T8 AR 07087 CT aPhd? NPT
aFeFFD NGAP hAPG vpFPT IC PULaPAnA
(LUP79°% 07904 41 AG ACHT 17 AL oAt
gocavs: 1PLa0 OAL HFA PRI AS (64.0
HYBIT AL hetPTF ooF e D7 PaPh: T4 hNH-
L ACTHST hPLav PPL 16 OAL AS NABC
POAL: avild DG LA mTs- HAOCE DAL
%A N9LAT P0HAN APe AT hP& 715
OAL (A 0947 PPhC A0t W78U-9°
NpLar OAL hG NLVUL OAL hitd @
+PTetm NTLAM PALT aPeeb  AININPT
AT anAnA PULFANFDY ARNST kAR
ALCY PALA:

AT AP
PALHL@- avAPP
50.70%

PAA 1: 075 E FAFLPTF avhnd NACTHS OPT ATLhAt PLI° ave( a0k, PP IONI0-T

Tel: +251 255 530 324

https://www.haramaya.edu.et

Email: haramaya.ro@haramaya.edu.et




P70 PPheT

Tel: +251 255 530 324

.S TOF “LLOEC AT PhAA MG LCPT
OACTHS OPT P9LhaT PL9° ap&An?
AOPLI® PaPART 8T hipLavr DAL
N FA TEC9T 2C NT1PGE T TImsncsE
ATAUI° OPFP P44l APCHT WG
eI AL AMh9°G HB Y 914017
LECAFPA::

.S TOF TLLOEC AT PhAA MG LCPT
AMS QAAT-PPT (ACTHS OPTF P9Lnnt
PLI° @AY  AONPLI®  (1av79P9vE
AG+HTO7 0920 WG O Tt
Nee&NMC 18 Mhvaet AL Ptavalt
AAMs aeamt ANVF -

https://www.haramaya.edu.et

LaoANIF D AAT AS AIC SCET
POAL: vl PT RTLLENLIE AT QA 89°
a0 hL1S UBFPT IO PULETS
N7WNLAN AL Pavalt MAP 1HN1PT7
avR1§. CSCOFPAI QUIC oot TIHI™T
eaoank POQVé AP ANPTT TIk
ANV

MG TNP “LLOEC AT PhAA MS LCPT
OACTHG @OP1 9Lhak PL9° arq(n
V23 PT7E 004l POATETTE WTU-I°
PAGPTT WS PhITTY fmS oMt
LSt PhtAG 192197 2T
PLa1e AT T® aPHC T LG COATFPA::

Email: haramaya.ro@haramaya.edu.et



T By,
vfg‘r A,

P70 aP0eB, 3.1

AlT1f LLaCat:
PIOCIC 4T &/t ——

T 2018

AHA® ©IMC @F6P (AT THFE LU0 ARhONL +0777 A
HEHE P PAFD- 01103 RAROT

ygoq AyaSiCl 1 N80 Avargl T AM FdSl T HRGN 10t T 90t L T AG SRt Ak

Lheme NS AeR, A0t T bl 910 RIACAE T héTTP T ATPLP

RAG AT

o 0k AL ABAZALPC (NOAN AS AA9LS
Paowlot 0TI, A0-we i PRIRE RLE
A1571 TP TIC) PPCE ULLALAIDT 70—
90% PULIOT  PANTLTOAANF  oPm?
a9 Ak AHCS T0TIT, AOPRT K1 A

e (9°CoPC PRGN N0t héC AL Ptavalh
PEAT G DT 4.0 930 TahA AT
e PaeCHIT (WP gUIS (LU
nT.mehé ehF 2 +aenayy jm-:

o (FTC AC (NHATPRM- Pavdt aoMy) PRLE
PEAZAPC e T 3.4 930 TANA PTG
TR FTF®F HPHS PO ANFD- LI T4
AT 0T F0EP AP A7LTUTFA PALA:

ao9)(1

AC1AL  Phvtehtir thSeeE  eng-
RGO 708124, PANANL NPT P91.PLINT
A% P4mé hAPldN 10 el kI NANNNLO-
PULTE Phca 9°&C UNPFT AS PATSOTS 1lé.
PCETT NeemPbg® HABE HPHE PO PAF®- S
AANAL +0979, PP 01703 RAROTT TINTDT AL
10 e IrESNTT? HCG NGAT° Ade £4F AADTT,
ALTE @4 TG (LFLD-9° ARhAN. NhATI® hets
&Ch  hAa@m-:  eh0hehl? HCH hpedad
7GR DAPGOTSE RS haret  AndPde
ADT (7L P27 I°IMe-) NaPPMA (19AI° APG: L4
APOHED- FAd PA@- wil PaCNT SLAhALS:
(CO2) 758> 1

Tel: +251 255 530 324

https://www.haramaya.edu.et

LU HCEF @F 40% P7LmOD7 %0 APe LA
LLmP® AP7 A33% LUk PhCN? SLAhALE:
APt +mPe -

AHY APT TAET £CA PTLLHD- 07°CTAE: (LT h
Pa9gest 184 (LPYE A7 7 hAThC (aedt
N9°t+ 0.9 7 CO2 @L APC LAPPA: LUI°
negoot: of 28 MLAST 7 Plm2 fhCN?
SeAhaLLe APt PULLANTA (LIP7E N3O hdG
APT® Nh5-8% &CA  LLHA= J°I9° ATAT
eCTATE 9L mTe PAYEIST T
LG20-9°7 hAhO TOF AYAC HALTE LAD-gP:
AAHY QARAL@- D9LTE NS PF NPT ehc?y
AP PAF®Y PEATAIPC ATI6TT TINTIT
ANLAL 10+ W29V P R4 OBt QAR Py
2INC LT 96 ATPPLG: P80% PILPID-T 21MC
1P PRC L8 ATTAAA AS AGAI® APe: PALC TN T
PNP PLPT FCHI® LAD ANTPETA AT1L21 Wl
ANdAL GF -

APL-LOT AG O AT

TGk U-NT PREC ARTETT 00k hdC (hlo1f) AT
PO ALY ABAZ ALY AL PG T 0.9PT
NPMPI°: 1 FeTIGI° Pt havl hG PTG A8
700 (090) havf A7 AL PATFD7 API° 190190\
PRARMVE ANAPRT NILNAR AS 9L14AP AP T
amPN§  H&PTT WG aovgPPTT  (leomPd®
TNLLPA::

Email: haramaya.ro@haramaya.edu.et



PA8.L 7RLChARE (NaOH) AG PAS09° AAht
(NazSi0s) DULT A€ AANARY Aidd hIPAFT
TP TIC TP AL @A A

PHHOE T PEAZAOPC  Phenard  PThA  m0F
(BTAAN) OFALe P99L4Ee  U3FPT  @OAT
ATTNG IPCIPe PCOAPAE WIGIP:- (1998:LbP I8
(180 °C A48 AT + A4 PS5 Nh&A oobt) AT
e APC (01255 °C = 2 A60 P4T) GFD-=
U-eg° Gav-GPF AR, Oen,av P TG IPCaPe- OHL.L0
(LUP7E ALY AANAN, +09997, 0P A%T-620T NPT
AS  FOTITLEE AGPIPIP (\CRATS: (LU
hlmShe: eahA m0F (Al LAN) 2C 708C
+eCAN:

POt AL NAAN-ANTLS 0007 (0TS UBF
PAPAPA AAPTT AL.C) PP PHL21M APFE P10
ALC 17 (LA BHE HPHS S HT5kA: 00 Ad.C
NAANALRTY A1PP LATLTET hoLhA®  +aac
P AGAL AhARSTT (SiOz2 ALOs, FexOs)
N@am- LHAx= P8t haof Lo9° hets P§¢
(Ca0) °m? LAD PF (19PTT+H: AL T4 TP hdC
992018 L1

00 AdC AL Ptav(lk PEAZAPC NA MmO
(B TAAN) 5 PAC (8.09° 72.8:ChALL (NaOH)*
035 P04L° Adht AT (%P Yeechage:
(Na2SiO3/NaOH) T9°C % A79.0-9° M7.20%

PAANALY aP99 9 ¢ (AL HDE: A4 P5T (19°LE @O
el 174 e TS 4.88 98,9 T0NA AS A9 4.00
a9 TANA PTG ANTPHOINPA: (HaPAde PavC
FHOBH@D (1 HTC APC A60 PGT P21 Lo9P
NG 3.71 980 TANA AG AT 3.40 7LD TAhA
PTG LCAPA: LU NNHPE QUAP (AL P4
MO e PULOAT AS U9 h0Lt Parhy®
LLEY 0990994 1@ PR RILILLAPD (1HLTC
APC TI1LLP MRS OAN (LT 1703 ¢ TG
PIAT NPPr: GG PRA 09145, PhTHOTS
@l EOPTFT ANLALTE SAPLA: PhPAPA 00k AS
PR AC GPSPT g ¢G5 O-AT NETT 4.2 730
JahA AS A% 3.50 93,0 ThhA T PageHI
P7: OFF A4C AL OF etavdl-dt 7 NAAN
ATLT PNIT PR hAD- PTG oy N F
(0.91 730 Tahd) @Mt AASHPAE LU WLt
PavNI® APIOT ATITT T PhL.C IOCT DLI° M-YLt
@47 ao Py Pavph i

— >~
= 2
—_—— n N
S . <+ -
o) <
o a e
e~ o ol
i <
o
=« 3 "
P o - o
3 ~ =S
o Y
©~
oo )
& — |
ﬁ|
M 12M 1SM M 12M 1SM IM 12M

A 1: POk AL.C PEA7°A00C 2TNA m-OF (B TAAN) (TATPLD: PALC avb+ AB0 PG LR PAFD- Nt
AS AT Penavd PTG

Tel: +251 255 530 324

https://www.haramaya.edu.et

Email: haramaya.ro@haramaya.edu.et




PGk @Mt WILILLARD Ok AAC ABAZAIPC
AT ANLATL S LTLNAR WG ANAR QUsPT Pt
A7 h0Lt aofihy® A“LINFO- P30 NPT
PP M@y PTG PGt NLTLTE POLeTIN
PEAZAPC PNA m0T7 (ETAAN) PorCrin:
Ne&Ts AN AT ANIPLE SHET RINTE LbP Piv
PINETF aOFLFD WG PaPAMT AVS PAAD: aOP
m7eé CEAZAC TANC ATAMC  AOFPEh
PLCOMNE WHUI° Phavimt PAANALTY A1PEPT
TICH NPPLEI 1 L. TC APC T1&4ES 2P T
@A PemavP TTNGT MN&HE vt AGGAPA:
A7 PFF0 ALC PA@- HPHE AN oom7
nhethdeF oC ParPye Adavy ANTLILN@<F hOk
Ad.C OC adtPAPA NPC PTG D mt W19.048
ALCFA: (O AL P04 I°CT PEAZAIPC m-(VF
e hrtaoeSd NATLrE holnshd Naeht o
tao Oy @3 eyge ANPTE PO ATLhGOr HAE
PN OePT PEATAIC AT aomepgP
RILTLFAN £L01MA: 00E hé.C ABAZAPC PhA
MOF NF K8 F099 ANANL NGt AP
NATLYE ATLOG RAROT HPHE PNCT APt PAD-
A NPPPLP -3 ANFTI9TY QP AT9-R> $PCOA:

Tel: +251 255 530 324

P70 Phe T

https://www.haramaya.edu.et

PNtY AG aowlt ATPE TLIAEC HAE WG
NEA700°C AL Ptavalt: P10
RAROTT (AP PUTD aPavlPPTF @-OT
antt hG (teeai M et 10
TEERPT AL TP AL AWDK
NI T LTCOF A=

Phadd a7t PBA7A0°C  PhhA
m0F7 (BTAAN) PTLnbar: Pav-ng. (L
P30 F TCEN-TT N L1g PRARAT (1P
(H90C 994¢F AG NADANL@: “TUNLAN
H7E: APOLTrE W29.07T 998471 AAVF -

Pt TY AG aowlt ATPE TLLOEC W09
AT PTLaoANIFD- ANAT ARINTE AG
anNAG A TPFCTELHT AT AAhONL®-
APPCYT BhZNE  AAMS AT £08
Neomt: AADAL +AT99% PP 0103
RAROTT  PCT Nhe T 8248 91489
LECAUTPA::

Email: haramaya.ro@haramaya.edu.et



SUTII By, ™

e“ﬁbﬂﬂ \‘.m%
$
5 <

P70, 979107, 4.1
T 2018

AP €inCot:
PIOCIC 4T &/ (T ——

PI°CI°C Tt

aohh

APNEP MLCE ATWNEE FONC AT ARMOLEPE AN P9L.DK £27¢- WG
LheOF 0~ PN TOEAT

AG- A0 B eAT DAL aohav: UNTPE WG aohav s f123

oo LYRPF AG IHOTTE FIPUCT (W hé999 RLACAT T héoTP T ATERP
20260 hS 0PCA AVTBLC TIPUCT (LFE hé 910 ROCA T héT1f T hohee
RhdT ACTPT 1-XUE AS TN FIUCT NFAT hlT1P RuacCit T hloIP ¢t

AeLE

$AG ASh-PT

o P70 HEST AG 'U1.604" (Mirriiysaa) 090 @FF
PP DRAT 27O TANGE PO QVATS h9°CH
aNAn A ASE aATLI I0F Aot
PILONTANGE APAUI® PoFPTIS 1-9710C
PNETT M9t AgPIAR PTLeINe Dm,FT]
PO oS PP T GFm-:

o POF AL-ACEHT HEST AG P0-80 AhLYET
ONEF PALTFY AP2APE AG ACO (ACH
ATeN0N4 PLCINE ATLUI® NMLDT JPHL&
09°91C P+ QAP +Pagirt fATF®T PheT
AGPATN PIN AN

o POPF PPN AL-PAN  OmAT (A2R
7740 /hindikkoo AS A% “I0HS HST) POuPT7
£ AS NTWNLAN @A PAFDT +ATLYT
MOPO PELA: LUt WYL (FMNCS®- HCE
Pa9 0@ HAPGP A(-C hG PAPT hAZe N @f
A F a0pAP aOERLEPC WIHY OFF A28
99841 FO-ART  aohhd  PoLTANLD-Y
ADPF WG A-ANGP 206 hPOLALD- 1T

m0.g

NPAD- h&:40 PTULTT 8PN OPF W@ P+ ATINFANGS
TUNEL AT ATIMSC AS PU0LONT ¢
Vet ATIPMA AL PIE TR L0l
SLHPA: FPNGP i NTLTLD- PACT® TIUNZAAN
178 ALY @OFF PPN avNRPT F ARUPH:

Tel: +251 255 530 324

https://www.haramaya.edu.et

A-9°0C7 P9L0747 HNNCT P71.8mShs A 22¢
TO0FT PO 0TLeHL 0P ACYPT NPy
HGI® & (2P £10AK: AL 71.0RA
(mirriiysaa)? £4A (darashaa)? 1% (shobdo)?
727400 (hindikkoo)? (7% (shaggooyyee)? B./30.71
(heellee/heellemaa) AG PHALE P-4, RTIPTF Ph
PHO<  ARYPT  TWNLAN P DRAT
PLOTNCOTFDE  OMPFT  TLLANTIVF D
TWNEE VI PTT TLINGOVF D WI809° 0%
AS ANE PN BPTT U1 LNGALNTFD: VAP
oWt SAFD ShAGC HRPT T -

Hé 17 (a7 aoaé4eti (D¢ P/7¢- QUA av8hge:
N91.5.9 +60F P44t WP.U-9° NYL9ITHP DRI°
NANTSLLP havAnT AD-P ALY APH R P 4.7
TGYNEPE AT AG WAP ADNF WIHY PPA
oOPF QAR N PILLNNFDT ool
APMNOFD- L5 RIHY TOOTPT AN (B8
PrOAL  PONAT  APLhovS  (+ALI®  POAT
PaDI\BL a0 FQ avC T WP aOPAHPA: AIHUY
PO O mAT FPUCT (LT NONPTF 99ohAT:
NWNLAN NPT AS QAN P95 NHDTY
ONT WIS NP Pt NP FANCT AP
ATt EPTT ATINART AS N9P0GP  hlCD
ATNCAN TG aowlt IPF PPPD-7 D+ PCH
AemOP HPHE Oan, P71 MEPS NAVA IC PHHaPL,
AT ao§tch, 1D

Email: haramaya.ro@haramaya.edu.et



APeLOT RS O mAT

2V TSt OFAPR PIPNCP hlCL DLAPT o0t TAPT
PAD- R01-HPRA H&PTY €A% ¢ PA-ooMePT Y
LT MRLATT KS oHAFd PPANFT eomege
7L A= PPN e T HANANDE NZhG (§LD<E
AU A-IPTIR AS (VORI P G TlobeT
ATTYE FIE FRCIVEPAE  QUIC  Aavl T PE
POUAR NPPT7 LHF NTWNGE U-23PTF OC W18.015F
AOTFAFPA: TOE QUIC N990P T (VT OMPF7E
P/LIICT avPFY: 1MTILeYy AG AUA ONGP-PPTY
AT ALPTE BUI° 0O OFF (0N ToNT che®T AT
Wt WILTIWEE NAPPR vt PTF OC AT
A2R99AGP8E KGN AOPFP  TIUNPE
ADTILOP AG A-IPNNC &ATPT avgity Agvamet
W28t WILTIMPIPUVFD- (PAPT ATPaPCavC A0 TA Az

T1CLA (Mirriysaa) ATTUNGR T ATO-0F hG A1
g TMF 270U i apLh 1= (91N
hP: @pt avgavs® “pAd Hordt OPE AGPOTIT
(guurii gurraa fudhadhu) Té £L4IA:  TICLA
NTWNLAN DOT Lo ASTIPITFTE PhaveC Shao iy
AG 02¢- TOUCTT @F henne P710mM AFYE LUI°
PG AT (HPANT P8 0o T 1D
PITI° ATE 0F4h MOAPTFT (ATPAN, P02 MCTHT)
70300 NOPFP PhaviC LGTPT IC LIS FAz

NHedt AS At@0F 2ULPCN PULCRA TS PAN:-
Dhagahii dhaggeeffadhuu... guurii gurraa fudhadhuu
Yaaboo lola gaafa Calangoo himadhu moo nin
dhiisaa?

TCHI°- 17701 PA (177.. FRCV? hd) (1197) AL
(TAP Thdt O7).. (4 AI$ MCHT P97 A FidTv-
aEH WP A4 ?

apdht:- Yord®r PUbad PHoh @0 PTT
W25 avhdst AT 1P TUNST WG 096 DALY
ATINTIC D=

LU AMGO TPUCT IVE PUPIS ("PES 9PAT" AL
Ptav(ilt ACEII9TY ao@lh RPN BU PD-L0T
av PP TYNLAN LA TG MM FmPLTTT AT
a+AANT A PATIaPS PLCIA:

WAL ¢ ROIPT 076 DRAT LOrtONCiE
ATU9° A PPCHITrEE OA MmO AT AN STYRrT
P& hOPTT POFAAGN: £LA (Darashaa)- (M
(N APTF AR ANAN PACH ¢ £ PoLAmNF
PCoT) OPT L7 TLFT ATIPTETE 7¢- (OPk

Tel: +251 255 530 324

https://www.haramaya.edu.et

ATe.MGPP  ATINCHIT AG TWNGP LIFT
ATIVFANGE  £1091AA:  ATHY  L70F:-  hit?
DAD1LE LHT A0 PmPIPT AU PSMA:
Wt Ty & THYRrE aPPH AG ATLIFO- L0
Pp ao(\mt7 St

12 (Shobdo):- 9°Ct NT.OPNF OPF A2 hOC
L9 PA I NePEMC P70 €71 AS 10T
APNMOP LLAA: PLI° AT PO ACoHPT
OPT LU BT -HOH AL ?91.84° O@<C PP D
ava)\sE, IPF P1NIA 10C:

OAMPAL WY BTIPT 0/7¢- ST AG PULmO
O-nAT7 00,004 "AQAA LI (19P7 £10 Nz
££44 (Darashaa) 9°A0.:- N9°CH (1A (17344 hAAD-
TP AT ¢mA

Haati dhiiraa ni beeytii; firii buute ni fuutii
FCII:- POVET WG (NAY AGTH) FO-PATE avget
AL POLPMT WA TAPTINT

apdht:- k7 o0 POI°: I°CHT (P 2PE 900
POHANT 090N POTS TULD1T

0-1& (Shobdo) — ¢/7¢- HiATirt AG W@-C +PD-°
002 07407 9+ (Rhythm) AP W70 0-°
NAL: &+YR QAT AMH AL A@C Ty
ATIPLAN L10NNNA: LU (1276 LT @A 258N
L LA o L P T

P4\~ Haromaayaan leenci bulee; ohoo hayee...
Barre laashaa akka sootii...

TCHP:- AMNAD hET18 ALL... W8 (v (ANAQ
B4-§) ATMHUT AADAQ...

@A 06D &7 M NovPmi &7
PO KU WHEFCI° (BT 23BN AdAA <14t
S LAY L

7340 (Hindikkoo) — PO-PF £9° AT TP
Log:

1780 AT AhePFO<7 299 PANNTE ACA NACH
Prh.aong-t AS NTWNEE ITHIFTFO- AL 18
P99 LB PUAKTE aogih 10 PRI (LA hUA
NAL L0 OPF PTULHLT ALY AU+ OPT
POGE (AT aohddt QUTT POT 294 avgih
APMG@ LAFA= LU LA (T ACA NACH
PILANMFT TWNEE &PF AT 0F OAT ALSH
hD-P 0991C7 P TOAPA:

Email: haramaya.ro@haramaya.edu.et



AN (L — AFOT AT A1-9PI0C PULAT
T11.94L) - Sihi, mooyyeen maal si seete... Haftuu
ulfoofte si seete...

TCHP:- AYER! avpm@ PP aPAATL. 420
LT aPOAAT (PAIFTO- AH 10+ ©L?)

@Ol (T ANGFO: WH80LE KS WG U
TYNEE WLt Wbt MenPF avih P91.84°
PANLLA R PTC

eONF AT LONTrE ePON HOMF ONEF @F
APETE MTLA2-0F @bt A28 QUAR CTIPUCT HE
L1094k (7% (Shaggooyyee):- POt
FIAArE: O14C AOC I°CoTT AT e P77 LLI° P

20/20.°7 (Heellee/Heellemaa):- AdP-GCT +9104-P
PNETFT LAMA: LUIP A AT NATMTF IC ASTC
Pa0@-7 +ANNFE &07 Pt ARG INCT P9AN:
Paopéet AT ALY OFF OHOPGP 99907 $LIP
A 0104 ANTSLLP +XOTPT WS PNP YL7IT P
+CALPT PNt Aemé- UPGTFDE OMPT A
APETt he®t P99.994-(11H7 QAR av&:lh hPAMNFo-
[ & -

AN 13 1% — ALGHT WG &PC

Urjiin samii tanaa lakkoofsattuu kumaa... Eessaa
asiin baatee takkiittii akka kumaa...

FCHP- 20918 hPh(VF RTeFo- Y 101 APE
A8 AW P FEMo@- et apM(?

@pbht- AOIFR h&GHT WG PCmE (0N
aohind aPnONC7 AS (-0 aP+97a0Y Ty @71104 =

A 2: B0 - AaPTigT PULAT 9°hC

Ayiyoon amba arrabde jette bafte sihimtii gargari
galla...

TCHP- P07 AT2PE APl AT "R
MLATD" NA KPETOPAT=

apont- Pt @07 APPH TIPR AS avahd®
T7FIEE HAC @07 ASC £7110 ANAAG ££75-9°10C
L1z

PO-40, BTIPT — T17rF KG 093 QANT

P@-80, BIIPT PNCS TI7rF7 A 092 007
emGhete: OB TG denu:?:) (Lullabies):- WG
WIFFO7 9NN T AT OF @QT PATFD7
AAN YA L 09104240 avelh GFm-: eh(rt
O-80PF:- AINATT 0TS a0ThanN? P0LF T 0E
AP0 0T AT, aow /et Phid-te ATHY
HO-PF Qavahd® 00k ACQF: (19°0057 AT8.U-9°

Tel: +251 255 530 324

https://www.haramaya.edu.et

NA@-: A9°L:C AT NATAAT aohhd QAD- FAONC AL
LGN (T2

700, PheT

o AFPPUCT TLLOVEC AS AACTLS TPUCT (LCE
AL TICLAT LLA/ANLT LMD 0% AT %A
Pt A1C NPA ATPPTIE HOIPTT OFPUCT O
haF: a6 22Co%t-H9PuCT aeCY-ICT
AT DA-PON/1-ENG hEA-LRPT oC
TPGCE T COLAIA: LU FIISPT NFPL WS
N FPGE avhhc QA QUATO- 279994 0LA
[ AT

o PTG TWNCP 188 TLIONEC AL Leh
(hindikkoo) £ QAT P99.004.  PQUA
@ Yy WL ANPITE f99uNLaN
aANANLE N3P AL NTIHAS (kAN
a@q eECNFA: (HenT169® POPT7 2PA
POOT P9L01PE AG N TO-ALT avhhd PAD-7
PA@-PT  THPIC  N9ImShC  POPT7  QUAP
ATt PILALT  PAPRE AD-@-P
TCACITFT TavFFt hAt:

o PQUAG OZ'CT TLL0EC AS PACTLY QVAG
HESHI® (LE P7WNLANT 2P0 TOOT TYP
PUPT PARIPZR T TN 190.94.091T aPAlr
aPlRG  AG  OA-erH Tjadery
LECHFPA: (MHenaI8P® OPFP P OTH
(P2~ hCA 01g-) AS DG ANAN (1A 91847
LOEAAT? A28 QUAP PO avlh aphn
@PLIO: KLU0 NIPISE NHT OC Nav+aNG
aA PA OPF 099.0019% HhFFe 0490
TCEATT T8+ AAVFD-:

o PM/8 AG PNA ANTALET PTIUNZANT QUAP
et oo@1§: AL (hindikkoo) PO
P20 vl PO (\FP Y TavFi
AU NUIC 9INPT IC 0910407 Ravls
ANQAN AG A1 HABF 2eP T 71-9°100-P
nvr an e ahGOGFD7Y TUINT
CTCOTFPA::

o RIGCALPT PO OPFT LavaP I WS L9175 T
P aR1g ECOTFPA:  (Ten 1690
agPYLYE PAVA  AAT-PPT AG PTIUNZLAN
Te&h WPt PCOTT W& Pm0P AG
a7 A28 e AdALD? Pa2-f AAMST
APLOTT 9984 AAFD-::

Email: haramaya.ro@haramaya.edu.et



Tel: +251 255 530 324

7700 aPlAeR, 4.2

T70v 2018

AlTf LncCat
— PP°CI°C AT &/ —

pPCIcC Thedt
aviih

20A H WA 2°CYt-FPUCT RT1O0C he T - hoPhcP hAe&e
LIt RLNCAAPT OHTT TINCEPT

L0A +HEE AGAP %9°1: 8P 4oal: pehn 0T

o Fouct AG N1-QUCL 4270 DAEE hl91P RIACALT AFPLe

EAG aAShT

o NP AACXRE PPNt RLOCALPT PaA
At QWA (APLNA-QVAR) CEt IVt
AF00C NAMPAL HPTE 10+F LUI° NANHE PE
Pava4e hGA PoaoeIA QVAR t+ate At
207 AJPLT PALA

o apgPYLTy 0OA IH QUA 2Cot-TIPVCT A 1006
PNF@* RCTIYE NPT aoPry 099,048 (ALPY:
FCTI® PAD- RavCAA-QVAP  °Cot-TI°UCT
heRRI°7 ATPLIGIP PavgPy sy AT Au-79°
NE ALLAJP:

o POA NH QUA FIPUCT WrPdePT:- HPTE TTHOLE
@07 WHTAG 06 hPU9° M7 avavs PG
Pavase  RARNFT POA H QUA  TIUCT
QAT PPF A Plt AG 0haPe-C Fedt a0 SFm-3
ALY v TCT a2t LCUEP T oA
MHY1HT hS AT e7Cot-TUCTt ATPLTT
ATIAL 099.L.L1DF Tl LRGP

avey(p

NGAP 160 PTLTF he s eHIPUCt %99 (HELs) AP04
AeM@- POYAT P21%: PNhC AS PCOPT-GAT U1
oAl ATL0M DL 0L LH APTmPE 8150 (Y £18%
a&AA-QWAP FPUCH NFALR Paoige NPT @-aT
AATF?E @FFAYE ANC PFCT hS WGP TANCT
ATPIANT W78 @4 AAT NP NAA: FIUCT orwlt
ATWNEE  ADP PTILINTN P49 (WP PC%T-
TUCT LA PHY YLt TI0hA @R "PHPUCT A"
(eory e+ PFT havpht: NP+ hS 9t 0191$CE

https://www.haramaya.edu.et

aphe TOFIICTE aTICTE PHGT ARG TIUNCGP
ATEIEY  LavlA: PAAT°  CTIPUCT  ACOPT
nOHYrt o OFePH tARCRT  ATILTF@E
aAN-QVAR  TIPUCT N7L4-UAN AT (FI0C
HOFC 2890 FCTF7 A2PH Para ALPTE NOAANH-
aQvA “WNLA0TF @-aT AA ANAL eoN-PTE TUNE-P
&FU AT OM,397 eCET-TPUCT AF100C PIF
Phchc av2:lh T ¢1PAh::

PAP Q7T PQVA: 27 AT P0G NHYTE
PIOTFOPD- A FCKLT LaLAN-QUAR  Coh -
FVCT TPAqe AMLALITY DFTIHOT 8200 F: @
2018 PTHPUCE €5 t-NCH AS ehetd TIucTt
WFEEEPTT nI°C PPCN L NP 7 A0PTE
R&rE VOHYrE: @Y L4 0TH AN AG
Pt AL Fedt @OMN: QUT WIEE AIHY
RCOTIET (LG9 PATeRP  Pav ot
LUNCOEPT AT PNhC @TPLT7 70th
PAF Z1TTFY AS O0ZCHT-TUCT ZANDG
Nhed @O F90s aoahd LADT (é ARTE
APOTG18 L1500 PORF (FNF L AILILLART
PANSTLh Gt FT  PeNA-QUAR  hRFPTT
oM (7 a7 A HAINC PULPeNTA TN
huoet AT 2°1-710h91C  (pedagogical) H18-1
LASNTFPA: GUI° CA°CYT-TIPUCT DUELT D07
ALY (18 PreANA-QUAR TG h 18854
AG LaTIC-TINEIIC PAT Aen it NPTE AT
ALCAA: AINY FI8CHT PANSTLh AT
RCMITE a19PI9°F aPPPLP WiPSPTT AT AS
NAFEEL oo P17t RLNCALPT DT aveA-
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VAR 2Z2Cot-TPUCTT ATPHINC PAD<T tHé
mThC AVCTNG 148 aPPFY LA

hPeLOT HS O AT

TGk OPTHT MG (quantitative) PLEPTT
oM M 2804 TGt (cross-sectional
descriptive survey) H&7 Az avlBPEG
OP°red hACEE vt LACALPT o-ar
ATLTF 151 PANSTLN AGHET 0RO eh-oemed
(self-administered  questionnaire)  TANANPAH::
TILO7 DHAGT ATILIT1TI° 02LETT (stratified) AT
LG (simple random) PG02G AGPLLT H&PT
TP AL @-APAz PaPaPHG HE®- ANHTIUTTY
(reliability) Q$Lav-avng. (pilot test) T42UM
Ohe 70T Ad4: (Cronbach’s alpha) FéA0h: eavls
TGO PaLAN-WAR  CYP-HPUCT
KHIO0CTE PANGTLR AGATTT RCTrE A P20
ORTtT AgvavCavC AR AFtivEhO (A9 AS
a5 ALLA) hNT8.U-I° £.04 (inferential) FhzhT7
(t-tests AT one-way ANOVA) TmPILA:

TR AMRLIIND (PP6P WHERE o071t
RLUACAAPT @0 LA PaoLAA-AAR ACort-
TUCT AHI0C AMPAL U2 PG 10

PG PG AaopnTT AL PHaPHIND- AmPAL ATThE
@nt M = 2.097/5 7 SD = 1.09 (LP7E LU NhFA
DT TIUCT AR ParLAIA-QUAP ALFPT O-uLt
N ANPPEY LALA: (IFARYI® ParL-(1A-QUAP
Papa4 0 NEA To18EPTT aP@MFE AQVAP AT
aFFAT eMCE GNP APSP TEOTT NHIPUCE
IC TIPYL WS AQUA 9PAT (en, PP Po90HoIC
H&PT7 (culturally responsive pedagogy) @>+I0C
HPHGO7 PhoTng @mt POHOPHIN: 1POTF GFD-:
LU AIHY ©47 904 hah8olh AAHET v
NeLACAL AT eRAMTFO- Fhdt Riats
ao PRy PALA: (ATRG TI0T9ICT AL Ho18P T
§APF 2C TNt echC HRC ARTAONTY
(stereotyping) @i (YNY1tT  PULLIONCE
PTO%T (role-play) H&PT7 aomeg®: favLlA-
QUAP HBPT7 T9LL-87F WG AGOFFA P27 (&7
NIt eavandt et aPhnAT  ALAATD
PHRVF®- (LIPY9°E (E9° 846 TCTI° AAD- avp b
aC ALPA ATINT 17 O ALLNAIP: NAMPAL AIHY
O-mAT 09040 DA ParNA-QVAPR AhAt
.549°7 (RLOCAEPTE OOT OT1rTE TAPT AT
AAFP ATINC A2LTLICNTFD- M-

WIS 1:- NP6 P AASEEL Pav o7t RLACAEPT PaveNA-QUAR A°Cot-TI°UCT AT100C

Uz
4t ATMe  OAFHRCE

P+aNC havahFoF OeTC) (M) 7% (SD) +CaTL

Pav &ANA-OUAP av794 0 hed +o18 T

PO} 151 2.94 1.034 anAg

ONtIICT G PTF HYTE OC

ey 151 3.11 1.006 ahnAS

AQUAR ARTT aoFFAT avgm( 151 2.92 0.97 HP+G

P0dwC A Ageann+F7 (Stereotyping) 151 39 102 ahpAF

vy . .

PHALR VT KT8 TINLI I 151 3.92 1.03 avhhAg

AHYH7 299.9700CE o402 (Role- o
nhag

olay) H&.PTT anibgn 151 3.06 1.02

GAI® APdP 4T N Cot-FIPUCE OC 151 5 99 1,001 b

TPy o

Pav \A-OUAR HIBT7 99808+ 151 3.03 0.99 ahnAg

AQUA 9°ATH (6B, PP’ PTI0HTIC H&PTY

N 151 2.12 1.06 HPAG

ATOFFN 07 /67 aPEMC 151 3.18 1.02 ahnAg
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PANSTLN AT HOTE Otavat: O A
AR LA%F AGPLA-QUAR A Cot-TI°VCT
ATIONC PATFD- RCTVrE HPHE PS PPAA:
go9° AT ORePHIN@D AMPAL  AT0E
@myt (M = 23.81) it $@- 2hnAT 170 (M
= 243) D2C (P& LBt (t-test)
O mAT AILILLART  PaPgPYLT  RCMTITT
anFal AF00CT ATUI1IT OE ALLATC:
PPE WILTLMEav-1i avgPyLy (1784040
208  A@LANA-QAR  FPPUCT AP
Aot AGCF@ (LFA OHPE 97
a@AA-QVAP heFPF7 hoIttaIC heFo- OC
O-m,F97 1 P71 ATIPYL P1.90LNIFD-
t90&P hudet: 22191010 (pedagogical)
HIIGT:  CeHT Aot AG AT
CALNFPA: QU NAPTE AT (-910C arhhd
PA@- hevt T (gap between belief and practice)
PFaae Qav-@ dIARL AAMS AG +ETIP Loq
A9 AQLAL AP PPN

TGt FenT169° P0I-chHN v-23P T NFALYP
237 (PLAAA-QUAR CoOt-T9°uCT AT100C
AL AZOF 990G AATINLETF DY avCIOZ N
PAIE  APM,  PARYT  FTHS (One-way
ANOVA) @y A7L71.040@-F (@78 AT (AT
ANSTLh AT avhhd NAFIONG L4818
aaHtatha 29938 1A ARrE AP
(F(22,128)=0.879, p=.621); LUI° U-\kI° DG
tavqae, 107G AQSCRT  ATLTLITILF®-
emeTIn: QU TV P91PAPD  AF10047
099.00GP4« h1P4tT N2 IC OHLPH AL
Oteot o0t bk 4 QAP (systemic)
Tt o900 OPCF®Y 1@< DATHY
PGP TSt THT W Fen 16T TGk O m,F 97
PaDAA-QUAR  ACOT-TIUCT  ATONCT
Po9.05hA NChF PG PG ArP4PT7 ALTA=
AILUP:- (1 PapIA-QUAL TCEUCPT AG
nCOT AAIPTCE @7 TTHOLE AGPLAIA-QUAP
MPOPOPT LTLAMD AP AINTE aoPy:
(HC4 PAAM'T OAGPPPT ATt AT ANLAL
P U018 RARNT ANPTIAT QM-
PhIPLC RCITTI® LMY P T (LUPYE
PRzaCAt  AOTGASPT  PapeIA-QUAP
APLFT ATImShC 27 LAm-t Fhedt NE

https://www.haramaya.edu.et

ALLA: hlchC h&EA 02T AT hllchC
ool AHI®  OC OHEPH PHAAE  FCTIOT
PN70 T ParAA-VARTT 198 7 Ath® avdh
ol AAHYTEY  POLeLOIM  ACOt-
TPVCETFT  ATINFPOP  0U1LLIDT Tl
LOAT @ONAN LLCIPA: AU +RUIP AT
ANALLE +8CHTF (PPh OT947 OPPLP
VS 291048 (LPTE NA9Pe-CE NOGAHET ATt
AG N27Cot-TIPUCT PLA 418 OTPSE MAP-
M1t A1L9LLNLAT SmbT::

70, PheT

o Ph&g 9PUCT 41  (HEIs) (ANBILEP A
hae (5 +PUCT @en, AP ap&lbF Pava
MHYPE? (A0 TI0TG18 P A AP.0-9°
AUPS  AGAP°  APEP 0L AQTPEA
P00 NE BYFT 099G e 2ALIFFOT AT
L1704\ :

o PFPUCT TLLOEC (MoE) fhetd 9Puct
PPCoT-TPUCPTT hS ANEEPTT (1oopl&:
N990A&° hS NaPg™9° 218 IL@-F Fhedt
AOT 2100 ATLUI° NATeEP Pav oot
LLACAEPT  @0r  PreNA-QUARTT  AS
POHYPE 4T oo (oot aoFoCF DS
Wt @417 UL AAMSPTIS
ANGAL M%7 7PN LTCNF A

o PFUCT TLIOEC PPLANA-QVAR TCI T
P42 ATTAAN AT hOUA IC PHHIPS. 09109149
RAROTT ATIPLN P aoamt AN
PTEITT AT 09009 Nt P PaPLIA-
QAR +PUCT T0PEt AHLT 29110 (LUPYE
LLACAEPTF® OmFo?  LaveA-QUAP
FUCT ATIONC AHRSC VNRFFOT (1)¢-
Neeme9® A0S L7104

o CFPUCT TLINEC NRLOCHtE Aove-CT  OC
Necyry:  Ohets  FPuct e oaT
Pav S(1A-QUAR FI°UCT AT AG ANLALTHY
ATTANT AN  @pgPTE AT
ATPT WG AALCA ANAT PTLPE AmPAL
avavy, 0P Ty TP LFCNF A

o POUA AS OZ°CT TLL0EC VFPUCT OATFI° 1P1
kUGt Ot @n, Ok AhANPTF aoeA-
AUAPTT? AT10L9 HALR NALCAH AnATT Pt
TNFANCE aPavsf aoMmAE A TU-9° PRARNS
042570 067 T FEF FCNF A

Email: haramaya.ro@haramaya.edu.et



Tel: +251 255 530 324

SUTIT B g 24

e
’?,z.“" v»uu,,‘f.i,’?c'
2 k4

P70 ao1AsR, 5.1

AlTf LncCat
— PP°CI°C AT &/ —

pIoCIoC Tl

aohh

T70v 2018

OHPGE. PALC TNLA-APG ALCTT NaomPI® LUTIFT WS PaoddIe hpgoy
ALz~ NIPNLP hlCLE ATTRP PHTT THOLPT

B4.C av-a hyoon T T 7Bz T Of FAFs T AG N&C LI

'Phgsh APC T4 H-HAE NCT AS CNHU-VLDT TN A&Sh PAUPT T10NAT hlTT¢

eLacat? AR

RACA ANTILE ACH (LHIN TIPUCT (L TE hé 90 RLOCALT ATPXe
3GAIP Adq NP AT PO17L 7700 TI0hA T A%0 AN ATERS

EAG aAShT

o AL TLPC U PNP MCGE PhéC APrH
ALPH WS PANA MHY'PEY Lavain APC TNt
ATTE AAG-CTT 01104 ANDLPTF WG WD e-PT:
0104t PC (L1904 Al 73% PULLCA h& s
PRES Oen, APTT TAPA: LU PHC LB TF@-
ONG+HT v-3d PAANT PALA:

o PTPGE  PRLC APTF  ANTRLCT  aPmege
PRI ACHTT ORIP 09291 AR ET7 NHY T
143.7% AAOAA: (IFeRT149° P4 TC 9190687
(PR20%FF €1) hhelhd 998088 IC A+GTEF
PP AT ANDCL GavFP . (AThEL
141,938 PAALLL C NG ALCIT A=

o FIUCTE PINCS KHhOETA? £967 0T AT
AANTTT hS OPFP CACC P04t avl8 TITT T
ACOH ALCT AIMVY HhFNBPT APe.mebar-
2990100 PG PG PPNISPT CF@-: Nh724 hng
P ENFACEPET (dt AaPmPI® W78 P15
WrPdt T PTAA:

L

PAPC TN AD-T NGA® APG L% PICT
PCHET OAB T A028 LA ALUPZE (%GAT° H6P
ATLTT 0929 22 COPTI° A78G PIGD- 1S PSA:
W78 &CP P PAPC TNLT E1MHE ALOPT 1A
PCHIT PANDSPTT . MNeHE vsd Naodin
AP PG A ALUTIT avF@h o0 T

https://www.haramaya.edu.et

LS haYe- NPT Qn PAGén UIc-t PI0CT
IoCHTrE NAA® APE A9T0L T PT PoLTT D%
HC% ARPC T4+ aPHOT K] T2As (19P1P+ AG
PNCTD* av< 1ax AHGN AL TIF (9P (-
AH@-7 L D489 LH PHTN ATThe aPHO - D¢
FPOHD- 0NN PAPC TNLT LS ALOPT
NATEEe ©OAT L0 FD  APR.IPLG
aMGTFOI° A0S T PThA: ALY -2 PTF P90
POTS AMTT TINNGFD9° (ALE P APCOTT
i AG PCS °CHT 01998h9° 218 he s
00T AALLPAI LU FC NOVAR PhHIvL-
AGMGCTF  ALe LNAT AT%h4 PSA= (U9
PRI PANDLPT PeLE T Ogn, AHGN aPAPDT
W8 FIA PSAE BUIP PavAan: ANPT NANTFREL
K729 008.NTF LAfA: W16k @O (L2291
PNt &CP NTLALST PoLems APTT 014
A7 0ACTLE hAA OF h7.5 T1A87 1AL APT7
ATFIC AC2A= AL ALCP oA (P1o-
MNP MG AOLE +L8299, PACTOF ATét
PIIUNLANT ParRBgP hdbg® (199809° Ahd LUt
AJAMIFA:

A28 T TC UNE TN INCST OHPSE PALC APTE
APPH WG PONA MY Pie PAPC TNLA-ATTE
PINCT ANGCTE PACH hL47 PaoRdge  hpge
ATI4L% ICHT T ATPRLaPC WG LVTTT Aaodin
04 A2 A9 GFO-2: (HenOFr P3¢
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TACEPT RILILLARTE WIHUT AOG-CT avtNC
PAPC TNt OOPFT haodid® 1AL PANDE-PF7Y
eI GRT AP VHY Y AG LY SATAA:
LUT KT8, (AR (AL AL TP0CP hiCh
O ALCP oA P+ ANQPTF ALY
ThSAEPT ARt Av7®  HPHE 10
NP LV PF ULt F? vE PGS TERPT
LaPAAL\:-

15 ACO ALCT AILUT AOGCT W28 H10% 00T
0990004 PNIOPT IOILT CF@-?

28 RILVY AGGCTF aotaNc N&CP v-iF O-AT
PANDE-PTY LUTrE PANAN? PTGk PG aPAgOF:
PALC TNLF-ATTE MNCST aoHNC NAPC 4T
N7t PTLoome NAGPTFT (oodin ChNDE-PF Y
PEL T DR, LEnIPL-A PTLA 1D

APLLOT AG O mAT

TGk NFPACP hlCD BT IC-TED TCAIPE LA AS
PCA LEPTF eHNRL APTE N430 ACH ALC

AOLPTF AN avl8YS  &CP hPenavd,
age MG PULLLIT £30 Gont PHGN PHINT
+nPTlA: OTeE  Ph1arravet AaCT ANAT
APAPNe aPULTTIS TI8Ld T PTLON O PHLTE
U0t PO NCST PHLTES A0 Wi 91806897
hAdC TOP IC L7L9PTED- ¢HPTE PhdC AICTH
ALPHT WIRU-9° &CPT eolbbav ANNTT TI9°4A7
eao\nt@- PANA NMHYTrt OF@-: PACA AL4
LU N0 ONG 2§20 O, F (AT (1HYTHS
NACA L PTAD ALPYE &VTF WW16E PLVUTT DAA?
PaoRLIP hPgP Lo KCA ALCT N&CP Pt
PAF®<Y favkde NPt 17LLAL TPA Ot
P90 NPLAT° PhPC TNLT-ATTE INCT
AVGCTY 0GR PMLoar U3 PTG
TOOTPFFOY Ao+t A% AR PADTILhA
PL AT PPI° AL D-APA::

WINEH 12 OFALR PAPC T0LT-ATTE ANG-CT7 aPHa0C (VT AS (RUTTT AL PAD- T60F

oM TAPPR CSAP PACH A% @A%
TRF oG /PAA  PAFIANC/ 0PN PADT T80T
o+m PP T hatmear- 09977 ATT
ot ot
CiEoFo 6.208 4511 1.696™
CoE1Fo 5.652 3.181 2,471
AA0T Phao MY CoEoF1 5.706 5.403 0.303
ARYE 1T CiE1Fo 6.229 5.860 0.369™*
CiEoF1 4333 2.729 1.604™
CoE1F1 4571 3.581 0.989"*
CiE1F1 6.047 5.529 0.517"*
M0 CiEoFo 32021.67 6987.05 25034.61
CoE1Fo 31033.91 24360.08 6673.83"
CoEoF1 7347.06 15637.69 11709.37
CiE1Fo 29603.64 19583.34 10020.3"™
CiEoF1 41938.1 21805.1 20133
CoE1F1 3194143 6717.17 25224.26™
CiEiF1 34508.98 7714.87 16794.11"
L1RoMo 8472.77 764752 825.25%%
LoR1Mo 10506.05 10289.19 216.86
P16 OhG €83 om, | LoRoM: 13743.27 5550.57 8192.69%**
L1iR1Mo 9014.54 .10 (309 1297.43%**
L1iRoM1 9525.36 5591.76 (373.49) 3933.60%**
LoR1M1 11524.72 8592.27 (466.28) 2932 .44%%*
LiR1M:1 14659.94 3911.73 (927.65) 10748.21%**

TMaFoq:- 0O (C) F PALC 9PACHC C (E) T 9948088 (F) @ ArHCheT (L) 7 “7ahchc (R) ¢

ao-0ET (M)
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PHGN  ooWINF  AS  PACh  ALCT  S7CRT
AT NPeT  ANQL@- &CP  LNAT
189299, hG A& ARUPT avpA: LUI® APNLS
ParM®-7 PALC T4t G PALA: PAPC TNLT-0TT8
AVGCT ATt hrPuctt hbharkTiT
A0l NOPFP PAPC TNt avl8 AS hhTOat
Uk QAT OC Mg RCHE PAD- ALPTE 9108
CPt AG LM%t ATt Lo PIT WiPétT 1o
PO PP U PO OMNCS G0 0683
O¢n.? 136.3% PRIl APYE OHALE ANCCT7
APTER (NPPA) oM™ LA LUTT TP OFL
73.3% 0(974L9 LUrt? NheHT vid A
(WIS 1) eHPGE PALC AT APPH Phae T
MHYPF?  0143.7%  (LLATAT  PH4PC 9980687
nhothd 998088 OC APTE-B aomed® L9 7%
141,038 PATCXEL NC ANLAA= (LEIN 40% PACA
ao g FFDY ATALE ANAT oL AQDEPT 1A
PeCP avdgv hPIP AR (LPTE hetGTm- papddge
oMt PFaPHING- PP, ANC-CTY OHINGT H2E
10 NAMPALT AMGCTT APTER aotaC 1mA
ANC-CTT haendg® AP O-mst POTT (LPYE SOAT
M7 AS AOFII9TS QRUTTE WG PaoRRge hpge
PPOTT ANTTHA:

https://www.haramaya.edu.et

P70 PPheT
o P9CS 9L10EC AT PhAA IINCS (LCPTFE ACH

ALCT PTLTT@7 TPIOT PavkRI® KPP D&
AT7L:L OFC UNF PP MNCSTE Phé.C
APTE ALEPHT WS PANA NHYrE? ATl
KA TINEH I AT

PCS  TLINECE  PATPRP  TLEPCNE,
ARAETSE AG AN PolavAnS~Fo- Ahat
PATRC P& ch-& aPAONT (SMS)F 498 AT PACH
ALC aol(VFY (laomed® AANAND- O
v 0oL099av QARC TNt aPlEPTT G
Pav AMIPLLPTT ALCOH AL NT1PLA
PAPC  TNLT-0TTE TR oo
LECOTFPA:

P8l AT PhAD  PHC  RCEPT
(ATFCTERET)E 010t ¢ Tt
RLPTT AT AT PILAPANITF @« £CE-RT ACOH
ARCT AT NGt TPl W9 Tt &CPT
paikkav: O+l 01me PPCT HETT hG ANLAL
MGtFT  OPAN  TLETROTT oo
Tav FiFF AAVF@-::

PINCSE WhOETNT AN PPTF AT AL
wet T (APC TNET-0TT8 INCS AT100CE
NAPC TN ALD AT AaPe-C AG AKCH ALCT
NLAam-  P9°hC  AtANRT W6 NP7
avw/t 0041 WAMS aehmt &G COATFPA::

Email: haramaya.ro@haramaya.edu.et
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P70 979107, 6.1

A TP LLaCat:
— PPPCI°C AT &/ —

pIoCIoC Tl

aohh

T 2018

Pt avyppp AT QAGFD: PRLACAA: NPT NP PTI0F
aoao P ATIHAPY PPN Bh-HNP TINCE - Nehd o1 funCit: o477

T

(Pt ANNYE 4G AooEs AG YG iov?

g Hhn THPUCT NEAT P14 PC AT A1 PoPC 4270 DAET hlTIP RLNCALT ATSRS

RAG AT

o NBA-LHNE PTF OhloIP RIOCAA PS AL AC
PTLAO% AT 1k PP AT aPOaPCT (Active fault
zones) TALTPAH::

o HPTG QaoLRI® hPgP (Low-resistivity) NATF@-
PLAA TNET AT AP OH9PN (1ICh T PP
ghoot PAOF®- PMSPT +TTHPA: AIHUI®
RIS oMy PAF @Y Rav gt avyp b THLAT
ATT 91T (Amplify) QU6 ANFD-:

o NRZLACALK® 9L TWNAR (TC4LA 3) AT 00
PheP (TCHLA 4) heweT @0t PAPT
PANFD ATTPHT AG LN9T PEANCENA ITTIT
TPHHPA: QU WILVY OFPTF ADLLT 170
PIQavE PLCITPA::

o P99th ATTIN. NCHPTE ePAPT v PT
(Pseudo-depth sections) AS PU-ATe0  (2D)
PLATT B mATF vt O-AT LT PMGPTFS
PGP ao(\aP(CF aPGLF DT 1DTIT £LI°1MNE
LUI® ANOL®- AN TS Pavst avippd ALD
TOASE> ao PRy PAPA::

L

Pavgt avyppdp (1N@+ heOT AT Naowlt-ATP
AL h&td AL Lahtad: ONTALI® AL PSw-
PAe%e O9°T NA® (Main Ethiopian Rift) O
PEANE. APPSO NTLFLOFD- ANOLPTF AL O
Phé 10 (9°20P AACKEL LTLTTO- 0hloT8-

https://www.haramaya.edu.et

£8P DSLC NPCA L PHaeHI: (ChF Pavdrt
aopppp POHRFT AOFSIALAE AZPAA (12013
(2021 hAk) Dchd9T8 facast Aka S Hhato-
£3.0 MUEDL (Mw) PP 1L6P AG
hl T8 avpd PO 04.5 TINLED-L (Mw) AT
0020 APCLE 270@- 04.3 T172h@-L (Mw) hivivF
emPan: RILY AINTLPTF CANOALOT T4
PILLAR  NOPPSF@9  NART  ANPLI®  Pavsrt
ayppPP (0T 19°197 (proactive seismic risk
assessment) 914 RILTLLNLNT  £LI1M v
pavgt a by +o0S Nvet @-0T BhNEE
QAT aPPPET (fault structures) APLU° NALCT
OANE TMET WS AL MAE PTavtlet 10+ Riltvts
oMy PAFO THLAT ATAT 0RAN  hgoFffs
AP T AG 291 PGP T @-AT (17LLAS-0T L,
A2 (amplified) eFAd: P9l 990hAT AT
PRLOCAA APT A0S (%% QUTTE PHm0P AT
h8D7T PTLEREIC oWl AT AP 0T
AT AG PNTLIT PPt @OT UBFP T
NPT DA 188 10+

Al fiaciqt AA$t Govdt hets U
Poowlt-0TIt aPddet (LPARYICT HY T 0dt
U7 hevdt AT Ak 29T avPPCT (subsurface
fault structures) £1241 AOF P CE.h-&HDA 97197
KNI WL PSP NGAT PHIIGPT oo
AT AG ANEAEPT S0 MTIPT OTT10T et
0FF  La@<7 A>T NCF  (subsurface fault
mapping) Agmeari QAL AL (71FL Phd.C
J°Cov¢- (surface-level geotechnical observations)

AL F tao(Cof 10
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oY hett N7k (PP aoaoeF OLge Lhey
PEANE, PGPT AL PaPTIOT ALDT LemIPlA\:
PAUr  TG9T PhMhsh oPREIP (Electrical
Resistivity) AG PaPULMAP (Magnetic) HEPT7
A7 AL (oPm$9® LUTT @A hett LIPAA:
ALY H&PT hovet 03T P& TAPT PAATO-
aPPETY: CANT ALY (lithological variations)
AS ROE AT aPOaPFT AGPART (19AT° APe
LL5 03O% GFO TR (hlT1P SL0CAA UL OC
0 7k AIPT aoAapTTE 29T dMSPTFT WS PhNT
9077 AGPALT AT.U-9° ADLL T QUTTE PhmNP
A3 KG PRIACAAL 9L TAT 7045 HL1d.
avav, @ Aav(ymt PAaP 1<z

APeLOT RS O mAT

ProE AbddAl OHMT P49 Phihieh &9
aAn PTF (Vertical Electrical Soundings-VES) AS
0398 £a2MLMAR eAn® ITOT AR etovnlit
W7 RIHYP  @olEFPT Ohet  PEA-lhn
aonao @ (profiles) A2 (PASI 16 GL hOhish
aRRI® AN AT 0GSM 19T TCHT 1P
(PAS1 16 GL Earth Resistivity Meter and GSM-19T
Proton Magnetometer) ATt +ANAONPA=
PrANAMT PVES aPlBPT (WinResist 06HEC
AR PRAC TNETY aPRRI° (resistivity) AT
DG AT T PP AT 0T MAR L PT
Lo P 09°C vz T&0T (diurnal variations)
tOrNhACATF@D: (Geosoft Oasis Montaj (& FBC
PLA TACPFAFPH:: (19260,LA0° Chdrteh avkkge
h&aeT7: ePAPT NCHPT7T (pseudo depth maps)
hG U mAE APTIA. NCHPTT NAutoCAD AS
Surfer A& FRET NTI1PCET £091 PMSPTYE PhNT
LUNCETFT AS AVt 07T (9P avPPETT AaPALT
PHFA W7 ATCHar OAT ThhATTH® (44-C
eHTE Pavlt @ avlEPT (borehole logs) A2%.
TPIRAGE TPI° AL D-APA:

PGB D P A-AHNA PCIPL DMt WL LALD-:
(\héo98 RLnCAT ot ac Nchd 2he? ¢nePF
AS 1 AU 07LTN A9 aee T (faults) PULTT
(LUP?E ATV (PG PG ParBBge ZPgP NATFm-
PLAA TMETE NOhA PNABT ACTE hrhaIMme
ANVET ARG hHHOE PEANE. YTrRF OC e+OPH
CFm-: ALY POGPT  OFALE  aohecF AL
PHNGLe (LPP9PE (FALI® TC4LA 3 (P7I0hARD-
UL H7) AT TCHLA 4 (PN PGP L HT)
NEANE N aPPPC 18 WP POTLIT aPPSTFm-TY
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099,048 Mm7Ne TNCEPT HTTHFPA: NTCELA 3
AL PHNEL®- Phihtsh avkkge goCave. (VES)
wit PGPS TNETT £AP (LPTE A1r9° AT
PIICA &0 ARG M&r (MI°  HPHE
PavRRI® hPg® (2-22 Om) PAD DFLI° PhA
MG AG OF PAPT LS 0L LaeTIgt: At
AT TICNA P9LP4 ANPT GF@-: QU HPHS
PaoPLI0 hPIP WG NGFT PO LHT avFé (-
aPpLP Lhavt PANT AG MNTTST 09N av Py
P90 (WY PTAPT  apAn® (G-
(pseudo-depth map) £9° eavét YHE T U1 THAT
W6 PATFD-G Rard® xpoPFm- h 70 Om OFF
PP (14 PMGPT PG LFDT 041NN N HALID
(IVES-3 AG VES-4 oehhd Pt 03PF (chr
PAPT LAATD- N9 PGP T PPH PPGTFm-:
RIS eavgt avyp bt THLAT AT OheS
U2 Anshé A2 LmboIne:

TC4LA 4 WaEavlfo LNAT <IN U A
PANTLIT CEANE. UBFPTT PALN (POA 1)=
PALT @ PAA.C TM& WG (MI° +p7 (3 “UHC)
A7 LU TAPT PAND: PAPC U-3d aPACACT
(weathering) P91.£700C# 1@+ P05 @ 7MG PP
AL &40k ANTE SFAINMe DNE AT CTALAL
NCHHR P PTALR PANT 4R SHA: (HY
#OTE TNE OO (193 0718 £ Uio-q
nngP e+aIMme ¢ONC (fractured gabbro) Adt
@TTRT hARF®- hea E9C L KT emiHAP
hetd e2hl MG av947 LmeTIh= (+araqe
Ui OTC4LA 4 AL 0% ePAPT hCFPT
(Pseudo-depth maps) H¥+E Chthish aokkge
(k5@ h 60 Om OFT) PAF@ (4 0FPF7
£ALNE QU Pavst av b THLTT (TIHAT
03 OETT OA P84T ACTOT AHA ®LI° (IiThA
PAAOT LAN NIOTRT aPFEFDT 021N =

Lo MAL AT\ (Magnetic anomaly) (9°04 1a)
NCHPT Ohthgh R HE, SHTTHT T
LOAT PmShite: $4 PATTIN. NCHPT (Residual
anomaly maps) (04%F ¢7L1% HPHE v mMAL
ACPr PmTPTFT LR AU LU gt
@ACHC PRLANVFDT DRI PRAN hAPTT PG4T
£700CPA: oM et ATIIN. P10 F -
0FPF LA hhdC a%é.mC e+ (pedogenic
processes) MLJ° avg, - @A 9 PANT 190 AAPT
(igneous intrusions) O2C ¢+fLH A7 ATHYU
ASTINEPT ANt £INCETT AG AU P71 F 0 AT
ao(\ao 17 (fault traces) AGPALT LINTAN:
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PAGAENA (19 (Analytical Signal) (7°0é 2d) AS
eEAF LsatAl (Tilt Derivative) NCHPT ((9°0a
2b) A28 OIPT aoaeC Ph PC2TT (lineaments)
NI0& 271048 (LT AOHSET® NOTDT 20

Geoelectric section along HU- P-3, Oromia Regional State
(@) ¢ ’ € (b)
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oL LM 0GP (NW-SE) APMen, £070av4.q
NeZACAAD« 0. AC aPPPLE, aPRLT (structural
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Geoelectric section along HU-P-4, Oromia Regional State
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oA 2. PEARANTSN NEA ATPINTL-3 (TIONAR HY) (a)f ATPIATL-4 (200 9oL WF°T 0 1Y) (b)

ALY aPPe® avR mF HPHE AT hetq
AP MAP OWS QOAF@- ANPT aohhd AL
£INC P10+ 299,010 AP eEAT 4ata
NCH@ RIHUT ATEIRT OFALR PAPET AL
CALTPA: N6 169° PALAC 2.0 T0NN7 (Euler
Deconvolution) HS hager oC o-eeH Laay
PMSP T 38 Aah 203 92HC TAPT AL
£L1M (LP7E gUI° Ravlt @-OT AAGPLD DT
av@¢y BANT PL°1MA: (TP PHTTD TINEE
A7R7LAPMF (Ichl919 RuOCAtL @O P7LTH
nchd 03PF kAL eihA TMeETF: 2LAA
ANETE PHAINME 2ONC AT PUICA LT
NA7L AL NTLTFOFD ANOOLPT A1rts Pavst
avypppmET AT MNSHT vz AL PULT N
PMTPT AL PC4N: AU ALTE PEANE.
ApTiaop QavRLge  hpav< HPHE (@O WG
OPAX 2aPP2C (deform) AUS NAAD- ANGHT
eavgt avybpPr ALD TIAE WILVPT P3O
10 (HUI° 9070+ OAIHY ANQ0PTF 291710
TGCFEDI° {880 MIIPT o0 FFo- (64 (14
PEAthZh PO ALLANFD. 2100 A78.0-9°
OtART 20T PmSPT APSLP 77T 10C
AIPT ACOHL avet PAFD-T + AR AGPDNY
92197 ALLANT D 210 ==
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70 PPNE-YA0TF

o PN ATPE AS (LT TULAEC Pt o i P PALD OOF ¢ AaPeC oY

@b RbT 00T ANVFO. AWAOPT 0OLTF PEA-&HAT PATPT aPNaeCT NCAT (faule-
PRTCAL AP OOT FAAP UK T mapping) (ARALERY Povstd: oviprém
TEENRTT hoIReed 04 Phiuhiteh avskgo U L CA
AG aOTIMAR SAAPTT @IPC PNCA PLC wACPPT BT T RFCOFO
BRAHNA AIP1TIPTY U AANTH: o PPUTLNG AT hAVRLNUT LT
nRZIACAEPT OC 0704 Phivhehiy
o PheTI® RUGCAL  PhIVRGNAT  TEERT RCRAT favet avibreqs prikkor
Fechdt L NEA-LHAP F5F PAPT PANTFO- (seismic-resistant) LLEPT7 T1TLAIFO7
ATPET RS RheY PEANE  ATERET ATICITE PERAHAR TGF Ot
MFTROFO (WTCHLA 3 AT 4) PRICALD- W L4827 OAT “PebT AAOTFo-s

TONAR AG LN P°0LP hGhT AL ASS.0
VLT hoo120t aodm-l AAOHE o7 0Eg°
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AlTf LncCat
— PP°CI°C AT &/ —

pIoCIoC Tl

aohh

P8 A PPI° CanlC LUTPR: NOLP DLST P8P VLCLE AP NREC

AS OPMA §av§ OTTT aolB

@, a1 4G hav vkl T Ak 2401 AS FhAaoey ncet

g Hhn THPUCT NEAT P14 PC AT A1 PooC 4270 DAST 919 RLNCALT ATERS

EAG aAShT

o (91¢P OL4 PTTT@: 2B PmA AAh 27T
T 7P el C (Natural Radioactivity) h9™i-F
AR0AD FLOIm A ATThE PendC aPmEdPi-
238 = 6.54 Bq/kg, 232Th = 12.58 Bq/kg * A9 +°K
= 361.4 Bq/kg T TaPHI0 A

o T (PPg® L A@-rt PUND- Gav SR
Pen.éC a°m7 (Annual Ingestion Effective Dose)
T GNP APd PendC TN DOLUT (AR.MLACT.)
Ak ahPaema- 180 (1 mSv/49PF) NAL T
IO QUI° ARLE: Sl C IR hrbbarma-
PooonC eom7 (0.3 mSv/%9Pt) h@dt ATe
NAL N, AAD-:

o WML Pt GavGPF han 3.01 mSv/%ovt
PULLEN PeRdC a7 £AR APTE QYIS (MFAL
0P AT QNG aom? Bt ATLPav APF
PLE U M FIAC ALANTA ATLILTA
LmeTIN:

a(L.L

OFEPC PTLTT APRNED (MdldT) TTe TICT
AL 4P (238U, 235U), FEP° (232Th) AT
7" LP9°-40 (40K) NAL.CE 9% AS NhOPT O-OT
OHPC 15N PAIHY 774 TICT aom7 AL
AN BANE? PhdC NTL0T6 WG oHha AT
LALLA: RIHY &ALFNARST NAmPAL ONHPTE
M7 (LTTI7 LB9° LH ¢HOnA ACH PPCHF7

https://www.haramaya.edu.et

aoav () O-AMNP PG T IABTHT ALRICC STANT
AT AL MINCT PAhA h&aeT 18T hS PHL-9PA
ALY ADMF P PG ALIPTT A LavM) EFAA::

aehcd AFexe mt  (hF ASAD) 0040
PI9.a04 G LTI MPI® QAT &9 FNARET NAdC
oL PTNA PhOPT h&AeT PUlLCcaNtT YLt
ap79°79° AUHA MG AG AANTT], ANLATL T8EL 1D+

PIP0CP ULCL 1P @28 P9t 9°CH (gt
PO ARAL 1@< AADANLE: TTUNLAN AL
ST At AG PTLONLPCP FI° P PATATDS
hatF7 oodeFo- HI0RAT LU AN TI85%
PANAN. ALIPT PCME A19.5C ALCAA: Bt
amP® (WAL vz 04+ P9L7% AG NH L
PP PoLPI° ALY 0600008, LUTIEY aP19PI9°
A8 AQAT 1@< &Y TST Aott POAPT (RS
PGHi av8G G4 OASGT AG 1C) OAT PHTC
CALRNEA R8T PavBavsPmy AP arAh.g®
PPCOAT LUI® PUHN MS aPavsPy: P9ICS
AT AS PRTTC ACIPEPTT ATIA0P TINCE
PPCOA::

APGLOT K OmAT

NP @8 NTLTT AlvE POAPT Lo 0B WCAPT
12 PAL.C G GPTF (0-30 (b.9% PAPT) AS 12 PF
PmA GaCPF AANANPA::
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Ue9®  GavGPE (AR P  SENTAE.  AAGAMTY
AgF6 ONT NEHG 70UT LAD- ECUTLLT (HPGe)
29948 TIOEP NaomPI® PLLRT +avaaR T PATF®-
AG O e @F@<: ¢ 238U%F 232Thi 235U AG 40K
PATPOAPO, hIOTF HeoHANPAT ATU-9° DALY
PI9.0016s PG ARD APANSPT WL 049090
tao MY gyd T 0L OO PFOAL aPm7 T GavFP
Om,F T aom7 * PhLD aPm7 ANLPT (Hex, Hin)
AT PUROT Havh +enlé PhTNC ALD (ELCR)
(IUNSCEAR AS (ICRP avavg @PF avw /st +ANTPA::

NP 2% AN PALC  GarSPTF TS
ATRTLARDE  (1TETC  PULTE ooPrFhARST
PATPOPA, PmT7 (AMPAL AN APG LU
1°0F @-aT AIRMTF ATEEA: PFovHE ATTne
aMGT (238U = 17.22 + 1.22 Bq/kg? A232Th = 34.50 =
2.67 Bq/kg? A+K = 275.75 = 4.1 Bq/kg &S Az°U =
2.26 + 0.64 Bq/kg 104 ALY @O 255U hov0F
PHETER PhL PTT OC (LIRAC 70 h& A
P TR NHY OC PP Po8.00E, AL
@ANLPTF AL PLALP° ANy pid (87.79
Bg/kg)? @£ @-OT ¢TONL a°m7 (40.71 nGy/h)?
P+ Gav P @-m,27 a°m7 (0.05 mSv/%90T)*

P07 Gov 3P @m,F7 a7 (0.20 mSv/49PT) AS
PULOT HOPT R4 PNTAC OO (007 x 1073)
U9 NGO APG AT a0 AGAT T
AU TIARAE Dhardde PACA NPT AL
erANAN: PRt Pt ALHNARST hAdC @F
00PT  HPOLFDT  PULLAR AR AT
PHROATF@D AP ATTML PendC P-4 TG
AR 2P9°-238 (238U) 6.54+1.02 Bq/kg? A-F46P9°-232
(232Th) 12.58+0.88 Bq/kg? AG A7 F(LET°-40 (40K)
361.4225.1 Bqkg VT TaPHI0A= AIHY e°mST
nhn72¢ AS heor? B OC (L1904 NhmPAL HPHE
(LU'rgPt PRL-299°-238 (238U) a°m? 17 hPavy sut
0O LAD S +T5hAE BU° NANALD- AT PA
erPe TICT PavAl LT (Site-specific uptake)
PG thedt 00U oPry LA (T 1970
n&e96-9° (0.5 kg) Bt ATLandar APEPT eHaAD-
qav 3¢ PedC 9°m7 N0.37 A 3.01 mSv/%ovt
PILLCH AU ATTh® 1.09 mSv/%Pt PR
tavH0 Az gU ATTMe Omct hGAP®  Adé
PRL0°E, TOF DOLAT (ICRP) AdhHN hadermar
720 (1 mSv/year) AL NePPrI® NALT AAZL PT6
7o P°78 ntParm@- $oavnC PenndC 9Pm7 (0.3
mSv/year) 70t ATG (AL 10T, AAD-:

WIS 1 082 1NALLE NIOTF A 0480008, ALD METL.PT 766C

aAn.? KeC (AL + BT dmA (h7The  GAP he& TINeT [
Q1T aoHOF)  + aPLNT aPHAT) 120 (Bq/kg)

2381 (Bg/kg) 17.22+1.22 654+1.02 ~35 (Ph&.C ATTnE)

232Th (Bg/kg) 3450+2.67 12.58+0.88 ~45 (Phé.C hoTng)

“K (Bg/kg) 275.75+4.11 361.4+25.1 ~420 (Phe.C hTThR)

25U (Bg/kg) 226+064 — GG hbE TINPE

PAD-9°

44.09° +aoMM (Raeq) 87.79Bg/kg — 89 Bg/kg

®L @-QT eaem’ Pl 40.71 — 59

am? (NGy/h)

N\t @ Gov @ aomy 0.05 — 0.07

(mSv/aavi)

0T @-AT G0 F aomy 0.2 — 0.41

(mSv/aavit)

pavar(Le avmy — 1.09 (0.37-3.01) 1 mSv/aav+ (PICRP

(mSv/aaoit) 18-1); 0.3 0.3

MSv/aavt (pai.aon()
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A7978 Gav-GPTF 3 mSv/%avt n& (L N7 NH-
Bt Polpav. APTF AL NGHE LRl aPm’
AZLTUTY R10RA: (HU L48 ALE9® 1H
a®-\L LB LH ALOPTT h& ALLCA
STANT QUI° LE9° LH PG AhaeT7 (AL
N70C) P ALANTAT P92 1hARL hyoit
AlC oA (P PO hedT (A28
ATTE AS DAACT) AL A79.0TTT ALLCA AT
Bt NTLPHOTSE APT AL AmPAL PaD-1T
DO PlC TIABPTEY And®C  STFAA:
NP A9 U PG+ A28N%e  hooyq
PNICFE A% (F16P @48 @OT O
TNLANT HZE 913t PATINA. &7
AMPTF AS PULIPAPA &I GG GF@-x
oY AT PhéS  ARbEOE ooy
ntaerLo- 12N @-OAT (LPY9°: TGE NATAP
av/BPTF AL (avav(lt  PINLANT QDT
APPLE PNRYTT PAD- PANAL hiTA AdAL
a7y PPAA
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e7 00 P°hET

o PmS TNF TLiVEC: LUTrE etmOP Pt
AmFPI7 (oot AhHN apavg® avmtS
NendC IOC OHLPH S ADPT AL T7HN,
PaPEMC 26~ av it BTCNF A

o PAMPXL P9PNNG PavL Syt AAANT: Byt
PCEF AL NG P80 ThARS  9PCave.
A18.L4° TN hS (Bt OOT AFE ATLTh
P LAt TP NCT AP0R 1T PAD- PhIUTT
181 (Permissible limits) @M+ AAQT:

o PAPXL PemlC aPhANS AAAMT: (196-P
0L NTLTTD AA.CS Pt hCAPT AL @PFP
A 918498 TSk PFTTOr  hets
PRLILI-235 (*BU) aPm? (PAPt avavCang
LTCNFA::

o PMICT TLLNVEC: 49908, 9°CoveT NNCT
RAOETAT AR OaT TINERS NPT
LUTrE PrMOP Phovllt H&PTFT Wbt
L0q 9929 hANt:

o Mhl9I¢  fuaCAT AT P9PCIPC Rt
08 FNALE TPl TICT hhéC OL 60PT
PTLHPOSNFT U3 (oAt L89° LH
PCPTT aPPmAST AANAL@®- PANAN. hTA
PLAT NP o6 apamt FCOATFPA::
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YUUNIVARSIITII HARAMAAYAA
- BIIROO DHIMMA QORANNOO -

(e{010):{0]0,

QORANNOO

Dhiibbaa  lJijjiiramni

Tarsiimoo Madaginsaa

Qilleensaa
Dandamannaa Egereef Raaga Moodela

Qabu:
Hundaa’eefi

Bishingaa irratti
irratti

Darajee Rattaa?, Girmaa Asaffaal, Mangistuu Mangashaa?, fi Alamnash Baqgalaa?

1Koolleejjii Qonnaa fi Saayinsii Naannoo, Yuunivarsiitii Haramaayaa, Haramaayaa, Lakk. Poostaa 138

Dirree Dhawaa, Itoophiyaa

Ergaawwan ljoo

e Giddu galeessaan aanaalee Baabbileefi Fadisitti
waggaatti roobni %35 fi %58n akka hir’atuufi kunis
bara 2080tti 4.1°C dabaluun hordofamee akka ta’e
raagni mul’isa. Mudannoon kun bu’aa bishingaa
irraa argamu gabatamaan daran gad buusa.

e Daangaa teroo itti faca’uu gabuun ala baasuun
bu’aa guddaa dhabuuf ssaxila, dursanii (Wax. 15
dura) yoo facaasan bu’aan %5-7 akka gad bu’uufi
harkifachuun (Adool. 10 booda) ammoo %21n
hir’isa.

e Gosti sanyii Erer-1 dandamannaa haala gilleensaan
olaanaa ta’ee, yeroo sirrii keessatti yoo faca’e
aanaa Baabbileetti bu’aa %12 fi aanaa Fadisitti
ammoo %6n dabale.

e Ho'insi yeroo guddina bishingaa gad baabsuu,
guyyaa daraaraafi bilchinaa 11-37n hir’isuun,
rifaatuun ho’insaf qabu dabaluufi kuufama
biomass daangessa.

e Raawwilee gilleensa mijatoo kanneen akka yeroo
sirriitti facaasuu, xaa’oo haalaan wal simatu
tajaajilamuufi gosoota amala dandamannaa gaban
tajaajilamuun oomisha hir'isa jedhamee kan
raagame irraa hangi tokko akka hangatu taasisa,
innis gosti sanyii Melkam %11.7 fi Erer-01 ammoo
%12.2 akka dabalan gochuuni.

Seensa

Moodeloonni mala midhaan facaasuu tarsiimoo
madaallii itti fufinsa oomishaafi dhiibbaa
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https://www.haramaya.

gabu sakatta’uuf qooda olaanaa tapahatu.
Gosoota midhaan qonnaafi bakkeewwan gara
garaaf moodeloonni midhaanii adeemsa eco-
physiology, haala naannoofi filannoowwan
to’annoo bigiltuu walitti madagsa. Gahumsa
gabatamoo haalawwan gara garaa addunyaa
calaqgisan gabachuun, dhiibbaa haala qilleensaa
xiinxaluufi tarsiimowwan madaginsaa madaaluuf
Decision Support Systems for Agrotechnology
Transfer (DSSAT) ulaagaa mirkanaa’aadha.

Itiyoophiyaa keessatti xaafiifi boqqgollootti
aansuun bishingaan gonnaan bultoota sadarkaa
gadiirra jiraniif gosa midhaanii murteessaadha.
Humna goginsa dandamannaa isaa akka jirutti
ta’ee, ammayyu oomishni bishingaa akka gadbu’u
gadi bu’oofi dhiibbaaleen hawaas-dinagdee
naannowwan gammoojjii baha Itiyoophiyaa
keessatti dhiibbaa hamaa ta’ee itti fee jira.

Godina Baha Harargee, aanaaleen akka
Baabbileefi Fadis hongee irra deddeebiin mudatu,
addaan ciccitinsa roobaa, manca’insa dacheefi
dhiibbaalee haala gilleensaan wal gabatanii
mudataniin oomishni midhaanii akka gadbu’uufi
rakkoon abbootii warraa/maatii akka dabalu
taasise. Sababa gonnaan bultoonni sadarkaa gadii
rooba irratti hundaa’uun oomishaniifi haala
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to’annaa barsiifataa hordofaniif, oomishni
bishingaa amaala roobni gqabu, ho’insi dabaluufi
rakkoo jiidhinsi biyyee mudatuuf daran
saaxilama. Dhiibbaa haalli gilleensaa
naannowwaniifi gosoota midhaanii gara garaa
irratti fidu gabachuun, oomishni bishingaa raaga
haala qilleensaa jiruun hangam akka hubamu
bakka gara garaatti gadibuusanii sakatta’uun
hanga isaa kaa’uun hojii  hatattamaan
barbaachisudha. Qorannoo kanaanis raagni
jijjirama haala qilleensaa jiru dhiibbaanni
oomisha bishingaa irratti gabu sakatta’uufi
tarsiimoo mala gonnaa madaqgsuu irratti jiru
adda baasuun hawaasni baha Itiyoophiyaa

karoorfame.

Malaafi Argannoo

Egereen jijjiirma haala qilleensaa oomisha
bishingaa aanaalee Baabbileefi Fadis irratti fidan
madaaluuf moodela  midhaanii DSSAT-ti
qorannoo kanaaf hojiirra oole. Ragaaleen seenaa
haala qilleensaa, biyyeefi midhanii, akkasumas
raagni haala qgilleensaa moodela CORDEX-Africa
irraa madagfameera. Amala haala qilleensaa
RCP4.5 fi RCP8.5 jalatti amala oomishaa

faca’u, haala itti fayyadama xaa’oofi yabbinaafi
haphina ittiin faca’uun madaalliin taasifame.
Qorannoon kun ragaa haala qilleensaa bara 1990-
2021 fi raaga saddet GCM RCPA4.5 fi RCP8.5 jalaa
fudhchuun bara 2050 fi 2080 fakkeessuun ga’umsi
oomishni bishingaa aanaalee Baabbileefi Fadis
gabaatan xiinxale. Moodelli Bishingaa-CERES,
bu’aawwan garaa garummaa midhaaniifi bakkaa
fakkeessummaafi daawwannaan argaman hunda
gidduu wal simannaan jabaa jiraachuu mul’isuun,
guddina midhaaniifi oomishaa sirriitti bakka bu’e.

Raagni haala qilleensaa aanaalee lamaaniif
akeekkachiisa jabaa agarsiisa. Haalonni RCP8.5
jalaa kan baroota 2080nii, ho’insi olaanaa (Tmax)
4.10Ctti akka ol guddatu, gadi aanaan (Tmin)
ammoo 2.7°C irraa gara 4.6°C-tti akka guddatuti
eegama.

Faallaa kanaan, raaga rooba waggaan wal qabatee
haala walmakaati calaqqgisa. Aanaalee lamaanuu
hir'inni yoo mudatu, hammenyummaan isaa wal
caala: Baabbileen RCP4.5 jalatti bara 2080n
%35.24n akka gadi bu’'u yoo raagamu, Fadis
ammoo haalaafi yeroo wal fakkaataan %58.2n

guutummaa Itiyoophiyaatti gadi bu’insa hanga

sakattaa’uuf yaalii hojii dirreefi fakkeessummaa rooba argamuu qorannoon eeru faana

(field experiments, and simulations) taasifameen  \y3|deeggaru.

gosoonni bishingaa afur adda baafamuun

mirkanaa’aniiru. Qorannoo kanaan raaga amala

haala qilleensaa irratti jiru keessatti

taarsiimowwan haala bishingaan itti

dandamachuu danda’u adda baasuuf, mala

madagqinsaa gara garaa kanneen akka guyyaa itti

Gabatee 1: Ibsa ammamtaa jijjiirama roobaafi ho’aa waggaa keessatti.

Aanaa Baabbilee
Haalota Yeroo Rooba waggaa ARooba Tmax Tmin ATmax ATmin
(mm) %n © (© (© ©
Daangaa 1990-2021 754.02 29.1 17.4
RCP4.5 2050s 554.4 -26.47 30.9 17.4 1.8 0.0
RCP4.5 2080s 488.3 -35.24 314 18.0 2.3 0.6
RCP8.5 2050s 760.0 0.79 31.6 18.0 2.5 0.6
RCP8.5 2080s 697.7 -7.46 33.2 20.1 4.1 2.7
Aanaa Fadis

Daangaa 908.7 27.6 14.6
RCP4.5 2050s 769.3 -15.3 29.4 16.5 1.8 1.9
RCP4.5 2080s 380.0 -58.2 29.9 17.1 2.3 2.5
RCP8.5 2050s 588.3 -35.3 30.0 17.2 24 2.6
RCP8.5 2080s 896.2 -1.4 31.7 19.2 4.1 4.6
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Argannoon faakkeessa guddina midhaanii akka
mul’isutti haalota hedduu keessatti marsaan jireenya
bishingaa gabaabbachuu, kunis kan calaggisu guyyoota
daraaraafi guddina/jabina  midhaanii  hir’isuuni.
Haata’uutii, amaloonni addaa mul’ataniiru: kan bara
2050nii RCP4.5 jalatti turtiin daraaraa gosa Melkam
dhaabbataa ta’ee, kan Fedis-01 fi Erer-01 bara 2050nii
fi 2080nii RCP8&.5 jalatti jijjiirama hinmul’isne (Gabatee
2).

Amaloonni addaa kunneen aanaa Baabbileetti ho’insa
dandamachuun garaa garummaa sanyiin akka mul’atu
yaada kenna. Faallaa kanaan, aanaa Fadisitti garaa
garummaa haala qilleensaa irratti hundaa’uun
sadarkaan guddinaa hariifachuu ykn harkifachuu akka
danda’uti raagame.

4.5 and 8.5) kan aanaa Baabbilee.

Argannoon faakkeessa guddina midhaanii akka
mul’isutti haalota hedduu keessatti marsaan
jireenya bishingaa gabaabbachuu, kunis kan
calaqgisu guyyoota daraaraafi guddina/jabina
midhaanii hir'isuuni. Haata’uutii, amaloonni addaa
mul’ataniiru: kan bara 2050nii RCP4.5 jalatti turtiin
daraaraa gosa Melkam dhaabbataa ta’ee, kan Fedis-
01 fi Erer-01 bara 2050nii fi 2080nii RCP8.5 jalatti
kunneen aanaa Baabbileetti ho’insa dandamachuun
garaa garummaa sanyiin akka mul’atu yaada kenna.
Faallaa kanaan, aanaa Fadisitti garaa garummaa
haala qilleensaa irratti hundaa’uun sadarkaan
guddinaa hariifachuu ykn harkifachuu akka
danda’uti raagame.

RCP4.5 RCP8.5
Gosoota Oomisha Bu’uraa Yeroo facaatii 2050n 2080n 2050n 2080n
(kg/ha)
Melkam 15-Waxabayjji -5.3 2.4 -6.9 -2.8
2500 25-Waxabajji ~ 11.7 8.7 2.1 1.8
10-Adoolessa -4.1 -5.6 -4.3 -1.2
Teshale 15-Waxabajji ~ -4.1 -1.5 -1.8 2.6
2556 25-Waxabajji 9.7 -1.6 4.3 -5.4
10-Adoolessa 2.4 3.7 7.2 4.9
Erer-01 2278 15-Waxabajji ~ -4.3 -6.4 7.1 -3.7
25-Waxabajji 12.2 4.7 12.1 2.7
10-Adoolessa -21.1 -13.6 3.3 -1.2
2166 15-Waxabajji 5.3 -5.5 4.5 2.6
Fedis-01 25-Waxabajji  -7.3 -6.6 4.1 3.7
10-Adoolessa 31 4.7 7.2 3.3

Raagni haala gilleensaa jiru akka mul’isutti, keessattuu
Wax.15 dura kan facaafamuun aanaa lamaan keessatti
oomishni bishingaa akka gadi bu’udha. Yeroo isaa
malee dursanii facaasuun itti fufinsaan oomishni kan
gadi bu’u gosoota, haalotaafi daangaa yeroo hunda
keessatti ta’ee, kunis hir'ina oomishaa sababa ho’insi
dabaluufi rakkoo jiidhisa biyyee guddina midhaanii
irratti mudatu jiru mirkaneessa. Haala wal fakkaatuun,
aanaalee lameen irraa ragaa argameen harkifatanii
(Adool. 10 booda) facaasuun, utuu midhaan haalaan
hinnaqattiin roobni waan irraa cituuf, oomisha
dhabsiisa (Gabatee 2 fi 3). Argannoon kun, gorannoo

Baha Afrikaatti dursa hojjetamee goginsa dursee
mudatuufi  hangina jiidhinsa biyyee oomisha
bishingaa gadbuusuun sababa angafa ta’uu
ibsameen wal tumsa. Yeroon facaafannaa sirriin
aanolee gidduu addummaan xiqqoo jira garuu akka
walii galaatti Waxb. 25 giddu galeefftu, Baabbileetti
Melkam, Teshale, fi Erer-01 akkasumas Fadisitti
gosoota faca’an hundaan oomishni fooyya’eera.
RCP4.5 jalatti fooyya’insi olaanaa bara 2050nii
Melkam +%11.7 fi Erer-01 +%12.2 ga’e. RCP8.5
jalatti bu’aan jiru xiggaatus haalonni jiran garuu
gixa sirriin fudhatamu (Gabatee 2 fi 3).
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4.5 and 8.5) kan aanaa Fadiis.

RCP4.5 RCP8.5
Gosoota Oomisha Yeroo facaatii 2050n 2080n 2050n 2080n
Bu’uraa (kg/ha)
Melkam 15-Waxabayjji -3.7 -4.4 -1.1 -3.2
3277 25-Waxabajji 3.3 -6.3 -13.1 4.2
10-Adoolessa -16.1 -9.6 -21.3 -4.8
Teshale 15-Waxabajji -5.1 -3.5 -8.8 -8.6
2777 25-Waxabajji 4.7 3.6 3.3 1.7
10-Adoolessa 7.2 -8.7 4.2 -4.9
15-Waxabajji -9.7 -5.5 -0.4 -2.1
Erer-01 2722 25-Waxabajji 53 6.1 -6.3 4.3
10-Adoolessa -13.3 -17.5 -14.1 53
15-Waxabajji -2.1 -3.5 -3.8 -8.6
Fedis-01 3500 25-Waxabajji 1.4 1.6 23 1.2
10-Adoolessa 6.1 -13.7 5.2 1.9

Walumaagalatti, haala bu’aan moodelaa agarsiisuun

Baabbileefi ~ Fadisitti
madaginsaa raawwatu malee oomisha bishingaa gadi

bishaanii mudatu  hojiin

buusa. Tarsiimoo qindaa’aa akka gara dhuma
kan akka Erer-01 filachuufi, hordoffii sirrii taasisuun,
manca’insa haala qilleensaan mudatu hir'isuufi
dandamannoo oomisha bishingaa dabala. Malleen
hordoffii haala qilleensa gaariin gajeelfama guyyaa
faca’insa sirrii hordofuufi gosa midhaan qotanii sirrii
ta’e filachuun egeree oomishaa eeguuf baha
Itiyoophiyaaf isa murteessaadha.

Yaada Imaammataa

e Ministeerri gonnaafi biirooleen naannoo sadarkaa

gilleensaa dandamatan irratti sagantaalee
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madaginsaafi raawwilee muuxannoo gonnaa wal
fakkaataa gabanitti geessuu gabu

e Dhaabbileen qorannoo gonnaafi interpiraayizoonni

Erer-01, amala dandamannaa

sanyii  gosa

fuulduratti dhufu keessatti gaban irraa ka’uun,
irratti xiyyeeffachuun Baabbileefi Fadis akkasumas
bakkeewwan aanaalee kanaaf haala gilleensa wal
fakkaataa qabaniif walitti fufinsaan oomishamee
akka dhihaatu gochuu gabu.

e Ministeerri gonnaa, adeemsa murtoo kenninsaa

keessatti meeshaalee moodeela  midhaanii
sadarkaa olaanaa gabaniin walitti fiduu, qaamni
imaammata baasu dhiibbaa haala qilleensaa,
jijijjiiranii  facaasuufi  hariiroo fayyaa biyyee
ga’'umsaan madaaluun karoora haala qilleensaa

ragaa irratti hundaa’e jajjabeessuu qaba.

gilleensaa Itiyoophiyaafi
ekisteenshinoonni  gonnaan bultootaaf gosa
midhaanii irratti xiyyeeffannoo kennuu kaban irratti
leenjisuufi raaga haala qilleensaa jiru keessatti
oomisha isaanii haala itti guddisuu danda’an irratti
gorsa jabaa kennuu qgabu.
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YUUNIVARSIITII HARAMAAYAA
- BIIROO DHIMMA QORANNOO —r

GOOROO

QORANNOO

Karoorri Fayyaa Jabbilee Ragaa irratti Hundaa’e Fayyaafi Ga’'umsa
Aannaniifi Jabbilee Gaalaa Fooyyessa

Yihenawu Geetaahuun?!, Ambaachawu Motbayinoor?, Shiihuun Shiimaliis, fi Miinaa Aliit

1Kolleejjii Fayyaa Beeyladaa, Yuunivarsiitii Haramaayaa, Lakk. Poostaa 138 Dirree Dhawaa, Itoophiyaa

Ergaawwan ljoo

e Karoorri fayyaa jabbilee guyyuu kan to’annaa gadi
bu’aan taasifamuun yoo wal bira gabamu, dhibee
%29.5 fi du’aatii %10.4n hir’isa.

e Jabbiin dhalatee hanga sa’a ja’aatti silla/silga
kennuufiin carraa lubbuun turuu dabala, dhibees
immoo dhukkuba %52 fi du’aatii %66n hir’isa.

e Jabbileen umriin isaanii <3 ta’an dhukkubaafi
dhibeef daran waan saaxilamaniif, kunuunsi cimaa
durfamee taasifamuufii qaba.

e Muuxannoo kunuunsi ga’aa hintaasifamne
keessatti, sadarkaan dhibeef saaxilamuu jabbilee
kormaa kanneen goromsaarra dachaan caala.

e Karoorri fayya guddina ga’umsa gabu fooyyesse:
guyyaatti ulfaatinni jabbii %4.4 fi hangi soora
aannan cinatti dhihaatuu %4.5n dabale.

Seensa

Itiyoophiyaan fedhi aannaniifi oomisha aannanii akka
biyyaatti daran dabalaa dhufe galma ga’uuf daldalaafi
gonnaan bultoota, mala oomisha aannanii gabaan
barbaadu irratti hojjetan babal’isuuf dursa kennite.
Naannoo gammoojjiitti horsiisa qofaas te’e horsiisaafi
gonna wal keessa hojjetanii jiraataniif gaalli
keessattuu bakkeewwan rooba gadaanaa argataniif
madda aannaniifi galii olaanaa  argamsiisa.
Haata’umalee, dhibeefi du’aatiin jabbilee
baay’achuun kaka’'umsa akka hawaasaatti horsiisa
horiitiin ga’umsa jiru irratti gufuu guddaa ta’aniiru.
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Akka ragaaleen mul’isanitti  Itiyoophiyaatti
sadarkaa dhibeefi du’aatii jabbilee %47.3 fi 17.9
ga’e (Alemu et al.,, 2022), jabbilee gaalaan wal
gabatee dhibeen %35 fi du’aatiin  %O9tti
tilmaamama (Fentie et al., 2016). Rakkoowwan
akkanaa horii bakka buusuu, horsiisuufi oomisha
aannaniifi hidhata bu’aawwan gala irraa argaman
yeroo dheeraaf itti fufsiisuuf yaaddoo guddaadha.

Du’aatiin jabbilee, baasiin yaalaa, ga’umsi
guddinaa gadi bu’uufi umrii isaanii keessatti hangi
aannan kenna hir'achuun dhiibbaanni dinagdee
irratti gabu olaanaadha. Akka qorannooleen
mul’isanitti, muuxannoo kunuunsa jabbilee
fooyyessuu keessaa kan akka soorata dabalaa
yeroon nyaachisuu, bakka galmaa fooyya’aa,
qulqullinaafi ejjennoon ittisa dhukkubaa rakkoo
dhukkuba jabbilee hir’isuufi hanga bu’aalee
biyyaatti xiyyeeffannoo horssiisa horiifi guddina
oomisha aannanii irratti kenneameen wal gabatee
dhibeefi du’aatii jabbilee hir'isuun
murteessaadha.

Fooyya’insi fayyaa jabbiifi ga’'umsaa fiduun kan
danda’amu gama qulqullina aannaniifi
muuxannoo fayyaafi to’annoo jabbilee gaalaa
babal’isuufi hojiirra oolchuuni. Galma
Itiyoophiyaan oomisha aannaniifi horsiisa gaalaa
irratti gabdu galmaan ga’uuf, karoora hojiitti
hiikamuufi fayyaa jabbilee ragaa irratti hundaa’e
hordofuun dhiibbaa guddaa geessisu.
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Malaafi Argannoo

Dhiibbaa karoora fayyaa jabbilee guyyuu raga
irratti hundaa’ee, du’aatiifi guddina isaanii
sakatta’uuf, oomisha aannanii Dirre Dawaafi
Harar keessatti yaaliin to’annoo tasaa bara 2023
Gurraandhalaa hanga Onkoloolessaatti
gaggeeffameera. Loon rimaa dhibba tokkoofi
soddomii toorba (137) kan fudhataman ta’ee,
isaanis rimaa ji'a 2>8 fi eeyyamni irratti
argatamedha. Jabbilee reefuu dhalatan keessaa
mala iddatteessuu tasaan garee yaalii (fayyaa
jabbilee gindaa’aa guyyaan taasifamu) fi garee
yaaliin addaa hintaasfamne (adeemsa baramaa
isaaniin) jechuun lamatti goodamani. Jabbileen
baatii ja’aaf, torbanitti yeroo tokko hordoffiin
taasifame. Tajaajilli fayyaa, ulfaatina ilmoofi
soora kennamuufi giddu galeessaan guyyaatti
hanga isaan dabalan (ADWG, via rondo-tape),
dhiibbaa adeemsa horsiisa isaaniin wal gqabatee
mudatu (yeroo silgaa, mana itti galchan, garaa
garummaa umrii, qulqullinaafi qulqullina
meeshaalee) akka jirutti ta’eeti kan
galmeeffame. Carraan mudannaa dhibee kanneen
yaalli irratti taasifamuu %24 fi kan yaala hingabne
ammoo %40 ta’ee, carraan du’aatii %13 fi %24 garaa
garummaan gidduu jiru olaanaa ta’ee kan mul’atu.

Hordoffii kennameen wal qabatee sadarkaan dhibeen
gabamuufi du’aatii kan hir'ate yoo ta’u, dhibeen
gabamuun kan garee vyaala qabanii %29.53, kan
hingabnee %49.34 fi du’aatiin %10.42 fi %19.75
mul’ate.

Agarsiiftuun sirrii carraa dhibeen gabamuufi du’aatii
kan ta’an garee kunuunsi taasifamuuf, saala, umriifi
yeroo silgaati. Jabbileen yaala hin’arganne carraa du’uu
isaanii naannoo dacha sadiiti (HR = 2.78); silla dafanii
kennuun balaa du’aatii sadii keessaa harka lamaan
hir'isa (HR = 0.34) fi jabbileen umriin isaanii baatii sadiifi
sanii gadii dacha sadii oliin (HR = 3.61) du’aatiif
saaxilamu. Jabbiin kormaa dachaa lamaan (HR =2.03)
dhukkubaaf saaxilamoodha, dhalatanii sa’atii ja’a
gidduutti dafanii silga kennuufiin carraa
dhukkubsachuu naannoo walakkaan (HR = 0.48) hir’isa.
Akkaataa karooraan sadarkaan guddinaa dabaluun
giddu galeessaan guyyaatti ulfaatina gareen yaalaa
dabalan 0.776 £0.095 kg fi kan vyaala hingabnee
0.743 £ 0.069 kg ta’uun (p=0.042), akkasumas hangi
soora dabalataa kennamuu 154.37 kg vs 147.73 kg
(p<0.001) ture (Gabatee 1).

Gabatee 1: Ulfaatina yeroo dhalatanii (UYDh), hanga soora dabalataa (HSD) fi ulfaatina guyyaatti jabbileen

dabalan (UGJD).

Ulfaatina Garee to’annoo (mean*  Garee yaalii (mean t SD)

(Kg) SD) t-test p-value
UYDh 34.616 £4.241 34.966 + 4.700 -0.457 0.648
HSD 147.727 £ 4.361 154.373 £ 6.579 -6.172 <0.001*
UGJD 0.743 £ 0.069 0.776 £ 0.095 -2.056 0.042*

Akkaataa karooraan sadarkaan guddinaa dabaluun giddu galeessaan guyyaatti ulfaatina gareen yaalaa dabalan
0.776 £ 0.095 kg fi kan yaala hingabnee 0.743 + 0.069 kg ta’uun (p=0.042), akkasumas hangi soora dabalataa
kennamuu 154.37 kg vs 147.73 kg (p<0.001) ture (Gabatee 1). Yaliiwwan biroofi aannan guyyaatti liitira >3
argachuun agarsiiftuwwan sirrii ADWG akka ta’an argannoowwan mul’isu.

0
60.00% 50.39% —Morb|d|ty —Mortality
40.00% 32%
20.00% 15.06%
5.97%
0.00%

Baseline group

Intervention group

Fakii 1: Sadarkaa dhibamuufi du’aatii garee jabbilee to’annoo/yaala hingabnee (baseline) fi yaala gabanii

(intervention).
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Dhibamuun jabbilee gaalaa %50.39 to’annoo jalaa/yaala hinargatiin, kan garee yaala argatan gara %32.21tti gadi
bu’e. sadarkaan du’aatiis garee to’annoo keessaa jiranii %15.06 gara %5.97 kan yaala argataniitti gadi bu’e (Fakii

1).

Garee lamaaniifuu garaa kaasaafi daranyoo sombaa dhukkuboota daran beekamoo ta’anis, kanneen yaala qaban

keessatti lamaanuu gadaanaadha (Fakii 2).

W Disease Baseline group

m Death Baseline group
70
60
50
40
30
20

10

Diarrhea pneumonia Septicemia

LLhLE

B Disease Intervention group

B Death Intervention group

6

3
e’
External parasite Miscellaneous
cases

Fakii 2: Sadarkaa dhibamuufi du’aatii jabbilee garee lamaanii.

Hangi soora dabalataa (105.22 *3.1kg) kan garee yaala gabanii kan garee to’annoo jalaan (96.43 +2.4) yoo wal

madaalchifamu daran caala (Gabatee 2).

Gabatee 2: Ulfaatina yeroo dhalannaa, soora dabalataafi ulfaatina guyyaatti jabbileen dabalan.

Ulfaatina (Kg) Garee to‘annoo Garee yaalii t-test P value
(mean £ SD (mean t SD)

UYDh 34.31 +0.94 34.26 +0.92 0.54 0.613

HSD 96.43 £2.4 105.22 +3.1 -98.25 <0.001

UGJD 0.23 £0.01 0.26 £0.02 -0.37 0.714

Karoora fayyaa jabbilee ragaa irratti hundaa’e
hordofuun rakkoo soorata idilee bira utuu hinga’iin
mudatu dandamachuufi guddina isaanii irratti
fooyya’insa guddaa akka gabu gqorannoon kun mul’isa.
Carraan dhibeen gabamuufi du’aatii akka hir'atuuf
gooda kan ba’an, silga dafanii kennuu, qulqullinaafi
adeemsa gindaa’aa guddisa jabbilee jiraachuudha.
Hangina dhibee ittisuu gaban irraa kan ka'e,
dhiibbaan xiggummaatti isaan mudatu yeroo
dheeraaf akka saaxilaman isaan taasisa. Guddinni

Tel: +251 255 530 324

https://www.haramaya.edu.et

ADWG olaanaafi soorata dabalataa hedduun
argamu kan mul’isu to’annoo jireenya xigqummaa
fooyya’aa oomishtummaa dabaluutti hikkamu akka
gabudha. Argannoowwan kun hundi, karoorri
fayyaa jabbilee lubbuu baraaruu qgofa utuu hintaane
oomishtoota aannaniif bu’aa dinagdees olaanaa
fida. Walitti gabaan, karoorri fayyaa jabbilee
gindaa’aan dandamannaa, dhibee hir’isuufi
guddina fooyyessuun mala oomisha aannanii
Itiyoophiyaa cimsuuf kallattii gabatamaa agarsiisa.
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Yaada Imaammataa
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Ministeerri gonnaafi biirowwan qonnaa
sadarkaa naannoo  du’aatii  jabbilee
to’atamuu danda’an dhabamsiisuuf karoora

guyyaa fayyaa jabbilee madaqsuu
jajjabeessuu qabu.
Qaamoleen dhimmi ilaalaatu jabbiin

dhalatee sa’aatii ja’a gidduutti silga obaasuu
akka gaban kakaasuufi leenjii kennuu.

Ogeeyyiin fayyaa beeyladaafi horsiisa irratti

https://www.haramaya.edu.et

hojjetan  qonnaan  bultoota/horsiisee
bultootafi gaamolee hordofaniif akkamitti
jabbii dhalatte akka kunuunsan,
qulqullinaafi jabbilee kormaafi dhalaaf
kunuunsa qixa akka taasisan irratti
leenjisuu gabu.

Bulchiinsi sadarkaa gadiifi hojjettoonni
misoomaa bakka qulqulluu jabbileen itti
galan, bakka ciisichaa mijataafi baasii
gadaanaan meeshaa qulqulluu itti sooran,
mala itti tajaajilaman akka gabaatan irratti
leenjisuu gabu.
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QORANNOO

Horsiisa Booyyee keessatti

Balaa Dhibee Zoonotic-f

Saaxilamuu: Hubannoo ‘Qorannoo Taatee’ Qonna Baha

Itiyoophiyaa irraa

Aadam Hiikkoo?, Fayyisaa Aliyyi!, Abdallaahii Abdurraahiman?, fi Sisaay Girmaa*

Kolleejjii Fayyaa Beeyladaa, Yuunivarsiitii Haramaayaa, Lakk. Poostaa 138 Dirree Dhawaa, Itoophiyaa

Ergaawwan ljoo

e Qoyruu horsiisa booyyee qorannoof filataman
keessatti dhibeewwan horii irraa namatti darban
keessaa Salmonella %27.55 fi E. coli %57.14ti

argamani.
e Allaattiwwan balaa tatamsa’inaaf qooda kan ba’an
yoo ta’'u, bobbaa isaaniirraa saamuda

fudhatameen Salmonella %40 fi E. coli %70 baatu.

e Sababoota tuttuqgaa gara garaa irraa kan ka'e,
carraa dhibeen lamaan waliin mudachuu %21.43
akka ta’e saamudaan mul’ate.

e Hubannoo namootni horsiisa keessa hojjetan
zoonotic irratti qabangadi bu’aa, %40 gadiin
dhibee keessaa balaa horiirraa namatti darbuuti
calaqqise.

Seensa

Waggoota kurnan muraasa darban keessatti akka
addunyaatti oomishni foon booyyee dabaluun
wal gabatee biyyoota addunyaa gara garaa
keessatti horsiisni booyyees akka baayyatu
taasise. Adeemsi kun dhaabbileen xigqoo garuu
umna oomishuu guddaa kan qaban akka
uumamaniifi tokkoon tokkoo isaanii horii hedduu
keessummeessu. Baay’inni horsiisaa dabaluufi
raawwiin to’annoo gormaatatti seene hordofee
industiroonni booyyee dhibeewwan daddarboo
adda baasuu keessatti ga’een isaanii dabalaa
dhufe. Fournié et al. (2015), vaayireesota 39 fi
gosoota baakteeriyaa 32 dabalatee waantota
dhibee fidan 77 kaneen amma dura bara 1985

https://www.haramay
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booyyeen wal qabatee hingabaafamne
galmeessise, %20 biyyoota foon booyyee
oomishan %82 dhibee kanaaf sababa ta’u.
waantota dhibee fidan haaraya adda baafaman
keessaa 30 (%39) kan horii/bineensa irraa namatti
daddarbanidha. lJijjiiramni kunneen biyyoota
booyyee horsiisaa garuu mala ofeeggannoo ga’aa
hingabne dhibeewwan daddarboo booyyeen wal
gabatan uumamniifi tamsa’inni isaanii dabalaa
deemuuf sababa akka ta’uu malan yaada keenna.

Dhibeewwa zoonotic booyyeen wal qabatan
hedduun kan daddarban tuttuqggaa bobbaa-
afaaniini. Amala isstirraa E. coli bineensota kan
hinhubne ta’us, adeemsa horsiisa booyyee
keessatti  dhibeewwan  keessoo to’achuuf
orgaanizimii agsrsiiftuudha. Salmonellosis foon
booyyeen wal gabatu gama isaan yaaddoo fayyaa
hawaasaaf isa murteessaadha. Salmonellosis
nama keessatti argaman keessaa tilmaamaan %1
hanga %25 kan ta’u foon booyyeefi bu’aawwan
isaa irraa maddu. Haata’uutii, ragaan akkanaa
Itiyoophiyaatti gofa kan daanga’anidha. Horsiisa
booyyeefi gqaawwa ofeeggannoo dhibee
nageenyaa dabalaa dhufeen wal qabatee
dhiibbaafi tatamsa’ina dhibeewwan keessaa
horsiisa booyyeen dhufan irratti hubannoo
gabaachuun balaa zoonotic hir’isa. Kanaafuu,
gorannoon kun madda dhibeewwan qgaama
keessaa kan akka Salmonella fi E. coli adda
baasuufi Horsiisa Booyyee Yuunivarsiitii
Haramayaa keessatti muuxannoo to’annoo
horsiisa booyyee irratti jiru sakatta’uudha.
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Malaafi Argannoo

Qorannoon kun mala iddattoo dhimmataa
(purposive) tajaajilamuun Horsiisa Booyyee
Yuunivarsiitii Haramayaa irratti gaggeeffame.

Saamudni bobbaa booyyee 146 hunda irraa
fudhatame. Dabalataan, saamudni soorata,
bishaan dhugaatii, tuttuggaa mana booyyee,
meeshaalee hojjettootaa, meeshaalee
qulqullinaafi bobbaa allaattii naannoo horsiisa
booyyee kana marsanii mala tooftaan
(systematically) fudhtameera. Hojjettoonni
bakkichaa muuxannoo  to’annoo, amala
qulqullinaafi dammaginsa Salmonella fi E. coli
balaa dhibee booyyee irraa namatti darban
sakatta’uuf 25 hundi hirmaataniiru. Saamudonni
haala gabbaneessituu keessaan gara Veterinary
Microbiology fi Public Health Laboratory-tti
geeffamuun Salmonella -f 1ISO 6579 (2017) fi E.

coli-f (ISO, 2017; Hirsh, 2003) hordofuun
gorannoon  taasifame. Bargaaffiin  Afaan
Oromoofi/ykn Amaariffaan gaggeeffameera.

Ragaaleen laaboraatooriifi sakattaan argaman
mala STATA 14, garaa garummaa mudannoo
sababoot balaa (p < 0.05) Pearson’s chi-square,
akkasumas kanneen dhibee fidan lamaan gidduu
(p < 0.01) madaaluu waliin xiinxalli gaggeeffame.

Saamuda fudhatame hunda keessatti carraan
mudannoo Salmonella fi E. coli tokkoon tokkoo
isaanii %27.55 fi %57.14 dha. Saamuda bobbaa
booyyee irraa fudhatameen keessatti Salmonella
%25.34 fi E. coli %50 yoo argamu, dhibeewwaan
lamaaniif booyyeen baattuu sirrii ta’uu agarsiisa
(Gabatee 1). Mudannoon Salmonella saamuda
gidduutti garaa garummaa guddaa hingabu (p =
0.63) yoo ta’u, E. coli ammoo (p = 0.03) dha.
Dhibeewwan lamaan yoo wal madaalchifaman,
E. coli saamuda hunda keessatti amala
naannootti cichee turuufi ooyiruu bal’inaan
ooyruu waliin ga’uu isaan Salmonella caalaa
bal’inaan tamsa’uu agarsiisu.

Salmonella-n saamuda naannoo fudhatame
hafaa mana booyyee keessaa, dacheerraa,
biyyee naannoo, bottii hojjettootaafi gaama
meeshaalee dabalatee %31.75 keessattiifi E. coli
ammoo %68.25 keesatti argame (Gabatee 1).
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Uffataafi burusha qulqullinaa irratti Salmonella -n
dhibamus, E. coli garuu baay’ee isaanii irratti waan
argameef, adeemsa tatamsa’ina dhibee kanaaf
gama namaanis qoodni akka jiru agarsiisa.

Sooranniifi bishaan dhugaatii irrattis faalamni kan
mul’ate yoo ta’u, saamuda fudhatame keessatti
%17.95-36.96 Salmonella fi %50-74.40 E. coli
argamuun, booyyeen balaa dhibeef akka
saaxilamu lamaanuu gooda gaban mul’isa.
Tuttugqiin bineensota bosonaa yaaddoo
dabalataa ta'ee mul'ateera. Saamudni bobbaa
allaattiwwan naannoo ooyruutii argame
Salmonella -n %40 keessatti, E. coli ammoo %70
keessatti argamani. Argannoowwan kunneen
bu’aa sakatta’insa booda taasifameen hojjettoonni
akka allaattiwwon mooraa hinseenne ittiin
to’atamu akka hinjirre %92 argame faana
dhiheenyaan wal fakkaata. Dhibeewwan walirra
mudachuun kan barame: Salmonella fi E. coli
lamaaniifuu saamudni hundi dhugaa ta’uun, karaa
faalamaa wal-irratti mul’achuu fi gosoota
saamudaa, naannoofi garee bineensotaa keessatti

karaaleen daddarboo dachaa jiraachuu isaanii
calaqgqisiisa.
Xiinxalli dabalataa akka agarsiisutti faalamni

kutaalee mana booyyee hunda keessatti garaa
garummaa gaba. Manneen booyyee saddeet
keessaa torba keessatti baay’inni Salmonella
%18.84 hanga %40 kan ture yoo ta’u, qorannoon
manni tokko negaatiivii yoo ta’u, E. coli ammoo
manneen saddeet hunda keessatti booyyee
%49.30-80.00 irratti argameera.

Ragaan to’annoofi amala hojjetaa argannoowwan
microbiological caalaatti ibse. Hojjettoonni %84
booyyee kutaa addaa keessatti akka eegan kan
himan yoo ta’u, %72 ammoo bineensota kanaaf
kunuunsa fayyaa beeyladaa akka argatan
himaniiru. Namoota deebii kennan keessaa %80
hantuuta ykn ilbiisota akka hinto’anne, %60 bakka
hojiitti waan miilatti godhatan addatti akka
hinqabneefi %68 ammoo naannoo booyyee
seenuu isaaniin dura harka ykn miila akka
hindhiganne  ibsaniiru. Hubannoo waa’ee
daddarbiinsa zoonotic gadi aanaadha: hojjettoonni
%28 qofti dandeettii zoonotic Salmonella kan
beekaniifi %36 E. coli beeku. Qaawwi hunannoo
kunniin, gochaalee qulqullinaa gahaa hintaaneefi
gaggabummaa bineensota bosonaa to’annaa
hingabneen walitti makamuun, dhibeen
(pathogen) jiraatuufi babal’atuuf haala mijataa
uume.
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Gabatee 1: Saamuda fudhataman keessatti mudannoo Salmonella fi E. coli.

Lak. Saamuda Lak. (%) Positive for

Madda Saamudaa X2 ** p-Value **
Qoratamee Salmonella E. coli

Booyyewwan 146 37 (25.34) 73 (50.00) 18.90 <0.001
Sooraafi bish. dhugaatii 85 24 (28.24) 52 (61.18) 18.66 <0.001
Naannoo 63 20 (31.75) 43 (68.25) 16.79 <0.001
Ida’ama 294 81(27.55) 168 (57.14) 52.73 <0.001

X2 * 0.93 6.78

p- value * 0.63 0.03

* Sababoota balaa hunda keessatti amantaa %95 irratti; ** sababa balaa ilaalame keessatti Salmonella fi E. coli

adda baafamuu gidduutti amantaa %99 irratti.

Ragaaleen walitti fidaman: orgaanizimoonni
xixiqgoo babal’achuu, gindaa’ina faalama
naannoo, bineensi bosonaa qooda gabaachuufi
ragaaleen hojjettootaa akka mul’isutti
dhibeewwan akka jiraataniifi booyyee, namaafi
naannoo gidduu naanna’uun sirna ikkoof
(ecosystem) balaa guddaa ta’uu mul’isa.
Faalamni soorata, bishaan, qaama bineensonni
tuqganiifi argaminsa bineensa bosonaa uumamaa
kan calaqqisiisan, dhibeewwan to’achuuf
booyyee qofa irratti xiyyeeffachuurra gabxiilee
daddarbinsaa hedduu akka barbaadudha.

Akka gorannoon mul’isutti Salmonella fi E. coli-n
faalamuun booyyee, soorata, bishaan, gaamolee
naannoofi bineensa bosonaa eegumsi naannoo
hangachuu, qulqullina eeggannaan hojjettootaa
dhaabbataa ta’uu dhabuufi allattiwwaniifi gosa
antuutaa ga’umsaan toachuu dhabuu irraa
maddani. Tatamsa’inni E. coli baay’ee ol’aanaa
ta’uun isaa dandamachuu naannoo isaa kan
calaqgisiisu yoo ta’u, gosoota saamuda hunda
keessatti  waliin  mul’achuun dhibeewwan
lamaanii karaalee isaan bakka horsiisaatti itti
daddarban wal xaxaa ta’uu mirkaneessa.

Yaada Imaammataa

Ministeerri Qonnaa fi |Inistiitiyuutiin  Fayyaa
Beeyladaa balaa daddarbiinsa Salmonella fi E. coli
hir'isuuf qulqullina ooyruu bu’uuraafi hojiiwwan
eegumsa naannoo cimsuu gabu.

Faalam nyaata, bishaaniifi bakka jireenyaan wal
gabatanii  mudatan  hangisuuf, naannoon
hormaataa sagantaa qulqullinaa idileefi to’annoo
naannoo salphaa hojiirra oolchuu gabu.
Abbootiin gabeenyaa horsiisa booyyee
simbirroonni bosonaafi hantuutni akka hinseenne
dhorkuu ilaalcha keessa galchuu gabu.

Ogeeyyiin beeyladaa balaa zoonotic fi amala
qulqullinaa barbaachisoo ta’an irratti hojjettoota
bakka horsiisaaf hubannoofi leenjii gabatamaa
kennuu gabu.
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Farra Baakteeriyaa Ajajaan ala Argachuufi itti Fayyadama Seeraan
Alaa Baha Itiyoophiyaa keessatti: Yaaddoo Fayyaa Hawaasaa
Dabalaa Dhufe

Duumeessaa Edeessaa'?, Fakadaa Asaffaa Kumsaa? 3, Girmaayee Dhiinsaa® 4, fi Lameessaa Oljirraa?

1Mana Barumsaa Faarmaasii, Kolleejjii Saayinsii Fayyaa fi Wal'aansaa, Yuunivarsiitii Haramaayaa,
L.P.B. 235, Harar, Itoophiyaa.

2Mana Barumsaa Fayyaa Hawaasaa, Kolleejjii Saayinsii Fayyaa fi Wal'aansaa, Yuunivarsiitii
Haramaayaa, Harar, Itoophiyaa.

3Giddu-gala Barnoota Fayyaa Yuunivarsiitii Teenessii - Laaboraatarii Biyyaalessaa Ook Riij (UTHSC-
ORNL) Giddu-gala Informaatiksii Baayoomediikaalaa, Kutaa Barnoota Dhukkuboota Daaimmanii,
Kolleejjii Medisiinii, Meemfiis TN, USA.

4Piroojektii Finoot, Kutaa Barnoota Fayyaa Addunyaa fi Baay'ina Hawaasaa, Mana Barumsaa Fayyaa
Hawaasaa Haarvardii T. H. Chan, Finfinnee, Itoophiyaa.

Ergaawwan ljoo

baakteeriyaa miidhama baakteeriyaan mudatu
ittisuufi yaaluuf barbaachisoo ta’anis, biyyoota
dinagdeen hinguddanne keessatti haalli itti
fayyadama isaa harki caalaan fudhatama
hingabu.

e Fayyadamtoota farra baakteeriyaa yeroo
ammaan gara %45 ta’an haala hinmalleen
goricha kana argatu, %51 ammoo haala
hintaaneen tajaajilamu.

e Daa’imman umrii shanii gadii farra baakteeriyaa
haala hintaaneen fudhatan balaan isaa 1.48n
dachaa garee umrii kaaniidha.

e Hawaasni baadiyyaa %26n kanneen magaalaa
jiraatanirra farra baakteeriyaa haal malee
tajaajilamu.

e Namoonni hinbaranneefi barnoota sadarkaa
gadii gofa gaban %34n farra baakteeriyaa haala
hintaaneen tajaajilamu.

e Maddi farra baakteeriyaa ajajaan alaa dukaana
shagaxaafi dawaa yoo ta’u, kan dukaana
shagaxaa %32tu tajaaila haalmaleef oola.

Akka gorannoon mul’isutti farra baakteeriyaa
ujummoo argansuu gara olii jiran yaaluuf oolan
keessaa %50 ol haal-malee ta’uufi akk
sakatta’insi tooftaa addaan argametti %40 ol
dhukkuboota of daangessaniif haala
sababeessuun hindanda’amneen farri
baakteeriyaa tajaajilaniiru. Farra baakteeriyaa
haal-malee tajaajilamuun dawaa dandamannaan
(DD) mudachuuf ga’ee olaanaa taphachuun,
du’aatii miiliyona 1.27 fi bara 2019 akka
addunyaatti miiliyona 4.95f sababa ta’eera. Farra
baakteeriyaa haala dansaan tajaajilamuu

Seensa leellisuun akka addunyaatti jiraatus, Afrikaan

DDn wal gabatee du’aatiin lakkoofsa olaanaa
Waggoota kurnan darbaniif farra baakteeriyaa galmeessuun itti fufteetti. Dhaabbanni Fayyaa
tajaajilamuun akka addunyaatti %46n dabale, Addunyaa (WHO) sadarkaa hawaasaatti itti
ega weerarri vaayireesii koronaa (COVID-19) fayyadama farra baakteeriyaaf olaantummaa
mul’atee gabatamaan guddate. Farri kennee kan qortu n fudhatee yoo ta'u,

Itiyoophiyaan sakatta’insaafi go’annoowwaniin



ragaalee cimsuuf kutannoon hirmaatti.
Itiyoophiyaatti, itti fayyadamni farra
baakteeriyaa itti gaafatamummaan akka ta’uu
qabu gaamni qoricha dhiheessan gorsuun irraa

eegamus, farra baakteeriyaa ajajaan ala
argachuu, gaama eeyyama hingabneefi
haalmalee tajaajilamuun dabalaa deeme.

To’annaan farra baakteeriyaa hanga ammaatti
buufata fayyaatti kan daanga’e ta’us, barsiifata
sadarkaa hawaasaatti taasifamu laaffisee
ilaaleera. Kanaafuu, gorannoon hawaasa giddu
galeeffatee taasifamu kun gama hubannoo
fayyadamtootaan amala isaanii madaaluu, mala
to’annoo isaaf odeeffannoo dabarsuuf ragaa
dhiheessuu.

Malaafi Argannoo

Qorannoon gaxxaamuraa hawaasa giddu
galeessa godhate baadiyyaa Haramaayaafi
magaalaa Harar keessaa mala iddattoo kilaastera
tartiibaan abbaa worraa 2,256 hirmaachisuun
gaggeeffame. Ajajaan alas ta’e gaama eeyyama
hingabne irraa farra baakteeriyaa argachuun
seeraan ala.

Farra baakteeriyaa haala malee tajaajilamuun
dhibeewwan baakteeriyaan hindhufne (akka
utaalluu ykn dufkaka) ykn dhibeewwan
baakteeriyaan mudatanii farri baakteeriyaa
gonkumaa hibarbaanneef fudhachuu fida.

Itti fayyadamni farra baakteeriyaa gajeelfama
barbaachisummaa isaa International
Classification of Diseases-10 Clinical
Modification (ICD-10-CM) irratti maxxanfame
irratti hunda’uun, koodii gorannoo sababni
hinbeekamne waliin hidhata kan qabu yoo
jiraate galmee haalmalee tajaajilamuu waliin
madaalama. Moodeloota istaatistikii sirrii ta’e
tajaajilamuun agarsiiftuwwan farra baakteeriyaa
sirrii hintaane itti argamuufi itti fayyadama
hinbarbaachifnee adda ba’aniiru.

Harki caalaan deebi-kennitootaa shamarran
(%83.8), umriin 20-39 (%59.8), kan eeruman
(%79.9) fi kan baadiyyaa jiraatan (%61). Baay’inni
isaanii walakkaatti kan dhihaatu (%45.5)
barnoota idilee kan hingabneefi (%46.7) mana
oolu (Gabatee 1).

Gabatee 1: amaloota seenduubee hirmaattota gorannoo baha Itiyoophiyaa, 2023.

Amaloota Qoodaminsa N (%) (ida’ama=2,256)
Umrii deebi-kennitootaa <20 123 (5.5)
(waggaan) 20-39 1350 (59.8)
40-59 573 (25.4)
> 60 210(9.3)
Koorniyaa Dhiira 366 (16.2)
Dhalaa 1890 (83.8)
Haala gaa’elaa Gonkumaa gaa’ela kan hingodhanne 191 (8.5)
Kan fuudhe/eerumte 1803 (79.9)
Kan irraa du’e 185 (8.2)
Kan adda bahan 77 (3.4)
Sadarkaa barnootaa Barnoota idilee hingabu 1026 (45.5)
Sadarkaa tokkoffaa 685 (30.4)
Sadarkaa lammaffaa 319 (14.1)
Koollejjii/digirii 226 (10.0)
Hojii/dalahgaa Hingabu/barataa 195 (8.6)
Qonnaan bulaa 529 (23.5)
Mana keessa 1053 (46.7)
Miindeffamaa 237 (10.5)
Daldalaa 165 (7.3)
Kanbiroo* 77 (3.4)
Naannoo jireenyaa Baadiyyaa 1381 (61.2)
Magaalaa 875 (38.8)
Miseensummaa WFHB abbaa  Eeyyee 1696 (75.2)
worraa Lakki 560 (24.8)

Kanbiroo*: hojii guyyaa, konkolaachisaafi hojii ogummaa, WFHB= wabii fayyaa hawaasa bu’uureffate
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Ajajaan ala argachuu

Path coefficient (B)
O NWhO
[
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Itti fayyadama farra baakteeriyaa
haalmalee

Adjusted PR

(B)

Fakii 1: Dhiibbaa sababoota farra baakteeriyaa ajajaan ala argaman fayyadamuu (A) fi calaggeewwan haala malee
tajaajilamuu (B) hirmaattota qorannoo, baha Itiyoophiyaa, 2023.

Namoota 1,245 farra baakteeriyaa yeroo
dhihootti fudhatan keessaa, 565 (%45.6) haala
sirrii hintaaneen yoo argatan, 636 (%51.1) haala
hinbarbaachifneen fayyadamu. Dawaa ajaja
malee fudhachuun kanneen baadiyyaa jiraata
kan magaalaa jiraatan dachaa sadiin (f=3.21)
caala, dawaan barbaachisoo mana vyaalaa
hawaasaa keessaa dhibuun (B=2.32), tajaajilli
eegumsa fayyaa rakkoo gabaachuu (B=1.27) fi
wabii fayyaa hawaasa irratti hundaa’e dhabuun
(B = 0.75) carraa antibayotikii sirrii hin taane
argachuu waliin walgabatee dabaluun mul’ate,
garuu bu’aan B = 0.75 guddina ifaa agarsiisu miti.
Dabalataan, gaama eeyyama hingabne irraa
dawaa argachuun kan hawaasa baadiyyaa dachaa
lamaan caala (B=2.14), ammoo dubartoota biratti

beekama (B=1.15).

Daa’imman umrii shanii gadii %48n (APR: 1.34),
jiraattonni baadiyyaa %26n (APR: 1.26), namoonni
barnoota gadaanaa %34n (APR: 1.34) fi kan farra
baakteeriyaa dukaana shagaxaatii fayyadaman %32n
(APR: 1.32) farraa baakteeriyaa haala hintaaneen

fayyadamuuf carraa olaanaa qgabu (Fakii 1).

Yaada Imaammataa
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Ministeerri Fayyaafi biiroon fayyaa naannoo,
sadarkaa hawaasaatti warra dhiheessan kanneen
akka manneen gurgurtaa dawaafi kilinikoota
dhuunfaa dabalachuuf to’annoo farra baakteeriyaa
babal’isuu qabu.

Abbaa taayitaa qorichaafi nyaata Itiyoophiyaafi
gaamonni dhimmi ilaallatu hundi farri baakteeriyaa
ajajaan gofa akka ta’uu gabu daangessuufi
gurgurtaan qorichaa eeyyamaan alaa dhorkuu, innis
naannoo baadiyyaa seer-malummaan itti babal’ate
irratt xiyyeeffachuu dabalatee irraii hojjechuu gabu.
Ministeerri Fayyaafi aangawoonni fayyaa sadarkaa
gadii itti fayyadama farra baakteeriyaa haal malee
hir'isuuf  hawaasa baadiyyaa, dubartoota,
haadholee daa’ima xixigqoo gabaniifi namoota
barnoota gadaanaa

gabaniif sagantaa leenjii

barnootaa uumuufii gabu.
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QORANNOO

Naannoo Qabeenyi Muraasni Jiru keessatti Mala Ittisa Ulfaa
Fooyyessuu: Giddu Seensa Aadaan Fudhatama Qaban

Tajaajilamuu

Taarikuu Diingataa?!, Galaanaa Maammoo!, Alamaayyoo Dheeressaa!, Moohaamad Yuuyyaa?, Taaraa

Wiilfoongi!

Kolleejjii Fayyaa fi Saayinsii Meedikaalaa, Yuunivarsiitii Haramaayaa, Itoophiyaa

Ergaawwan ljoo
e Ega Mala Guyyaa Daanga’aa (MGD) deeggarsa

Geengoo Doogaan gidduu seenamee ittisa ulfaa

tajaajilamuun sarara bu’uuraa %28.9 irraa

%64.5tti guddate.

e Ega MGD deeggarsa Geengoo Doogaan gidduu
seenamee booda hirmaannaan dhiirafi mariin
hiriyyaa %14 gara %66.1tti guddate.

e Barnoonni idilee shamarranii, ittisa ulfaa irratti
ilaalcha gaarii gabaachuu, gahumsa dhuunfaa

olaanaafi dhiirri si’oominaan  hirmaachuun

agarsiiftuwwan jajjaboo ittisa ulfaaf oolanidha.

Seensa

Biyyoota galii gadaanaafi giddu galeessa
keeaasstti shamarran naannoo miiliyona 12 umrii
15-19 fi umrii 15 gadii 777,000 ol woggaatti
nida’u, rakkoo ulfaan wal gabatee jiruun du’aatii
shamarran umrii 15-19f sababa hangafadha
(WHO, 2023). Ulfa itti hinyaadamiin mudate
hir'isuufi fayyaa haadhaafi daa’imaa fooyyessuuf
ittisi ulfaa tooftaa gaarii waan ta’eef, mala gara
garaa waantota yeroo dheeraaf tajaajilanii hanga
tooftaa dammagina qophii killeetti dhihaateera.
Dammagqinsi Mala Qophii Killee (DMQK),
kanneen akka Mala Guyyaa Daanga’aa (MGD)
shamarran mataa isaaniin guyyoota 8-19 ulfaaf
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banaa ta’an adda baafachuun kara wal qunnamtii
saalaa ofeeggannoo hingabne irraa of qusachuun
ulfa itti hinyaadamne ittiin  hangisanidha.
Meeshaaleen akka Geengoo Doogaa, bara 2001
beeksifame, shamarran haala salphaan guyyaa
ulfaaf banaa ta’e akka adda baafataniifi fayyadama
sirrii fooyyesse (Weis & Festin, 2020).

Biyyoota Sahaaraa gadii, bakka baay’inni
uummataa cinaa ol shamarran ta’aniifi hedduun
umrii 18 gaditti eeruman, daa’imummaan haadha
ta’uufi ulti itti hinyaadamne rakkoowwan akka
du’aatii haadhaafi daa’imaa itti mudatudha. Kun
utuu jiruu, itti fayyadamni ittisa ulfaa naannoo
baadiyyaa sababoota oduu durii (myth), rakkoo
ittiin wal gabatee dhufu sodaachuu, hubannoo
daanga’aafi hiriyyaan itti walii galuu diduu irraa
kan ka’een gadi bu’aadha (Cornet, 2013; Kennedy
et al., 2011). Hawaasa giddu galeeffaachuun MGD
fi Geengoo Dooqaa jajjabeessuun abdii fedhi
dabaluu, mariin hiriyyootaa fooyya’uufi oduun
durii kana morman akka hafan mul’atanis,
sadarkaan itti madaqinsaa hawaasa barnoota
gadaanaafi baadiyya biratti gadaanaadha.

Hanginoonni kunneen jiraatanis, MGD salphaa
ta’ee kan dhihaate, rakkoo ittiin wal qgabatee
dhufu kan hingabne mala hormoniif filannoo
dabalataati. Aadaan fudhatama kan gaban, gatii
xiqgaa kan ta’an akka Geengoo Doogaa tajaajila
fayyaa hawaasaa Hojjettoota Ekisteenshinii
Fayyaatiin durfamu keessatti walitti makuun
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fudhatamaafi itti fayyadama sirrii ta’e guddisuu
danda’a. Malli kun bu’aa filannoo ittisa ulfaa
bal’isuu, ulfa itti hinyaadamiin hir’isuufi kallattiin
fayyaa haadhaafi daa’imaa shamarran
Itiyoophiyaafi kanneen galumsa wal fakkaataa
qaban fooyyessuuf karoorfame.

Malaafi Argannoo

Qorannoo kanaan ga’'umsa Geengoo Doogaa
MGD makate sakatta’uuf mala qorannoo yaaliiti
hojiirra oole. Aanaa Qarsaa, baha Itiyoophiyaa,
Amajjiifi Hagayya 2023 gidduutti gaggeeffame.
Ida’amaan shamarran reefuu eeruman (165
garee vyaaliin irratti taasifameefi 165 garee
to’annoo jala jiran) adeemsa iddattoo tasaan
Galmee Seenaafi Qorannoo Fayyaa Qarsaa
keessaa filatamani. Giddu seensi kan taasifame
hojjettoota ekisteenshinii fayyaa Geengoo
Dooqgaa tajaajilamuun MGD irratti gorsaafi
barnoota kennaniini. Barnoonni kan irratti
xiyyeeffate marsaa laguu/baatii beekuu, guyyaa
ulfaaf banaa ta’e adda baasuufi tooftaa guyyaa
ulfaa to’achuu, of qusachuufi waantota gara
garaa tajaajilamuu of keessaa gaba. Akkasumas,
kara manaa deemuun marii abbaa warraafi
haadha warraa jajjabeessuu, safuu koorniyaa
hangisuufi oduu durii ittisaa ulfaan wal gabatan

balleessuuti taasifame. Hojjettoonni
ekisteenshinii fayyaa akkaataa aadaan akka
gorsanniifi  dhiironni ittisa ulfaafi murtoo

kenninsa irratti akka hirmaatan kakaasuu irratti

leenjii fudhatani. Ragaan kan funaaname
daangaa baatii ja’aafi baatii kudha-lamaa
adeemsa bar-gaaffii qindaa’aa, marii garee

xiyyeeffannoofi af-gaaffii gadi fagooni.

Giddu seensa taasifameen itti fayyadamni ittisa
ulfaa hirmaattotaa haalaan dabale. Dursa,
dubartoota  %28.9tu ittisa ulfaa akka
tajaajilamantu gabaafame. Geengoo Dooqaa
MGD deeggare beeksisuu hordofee, fayyadamni
ittisa ulfaa %64.5tti kan guddate, ga’umsa giddu
seensi dangaawwan jiran hojjetame agarsiisa.

Ega giddu seensi taasifamee dubartoonni
barnoota idilee gaban ittisa ulfaa tajaajilmuuf
dacha sadii oliin carraan jiraachuu gorannoon
kun mul’isa (AOR = 3.42). Dubartoonni ittisa
ulfaa irratti ilaalcha gaarii qaban itti fayyadamuuf
carraa dachaa shanii gabu (AOR = 5.21),
akkasumas gahumsa dhuunfaa olaanaa kan
qaban naannoo dachaa shanii mala ittisa ulfaa
madaqfachuuf gabu (AOR = 4.83).
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dubartoota abbaan manaa ittisa ulfaa irratti
murtoo kennuu keessatti hirmaate carraa dacha
ja’aa ittisa ulfaa tajaajilamti (AOR = 6.11) (Gabatee
1). Ittisa ulfaa tajaajilamuu caalaa, giddu seensichi
marii worraafi hirmaaddaa dhiiraa daran dabale.
Jalgaba irratti dubartoota %14 qofatu ittisa ulfaa
tajaajilamuuf hirmaannaa abbaa warraa qaba.
Lakkoofsi kun giddu seensaan booda gara %66.1tti
guddate. Dubartoonni ga’umsa dhuunfaa olaanaa
qaban abbaa warraa isaanii waliin mari’achuufi
hirmaannaa dhiiraa gabaasuuf naannoo dachaa
ja’aa carraan uumame (AOR = 5.87). Hubannoo
MGD fi ilaalchi gaarii ittisa ulfaa hirmaannaa gaarii
abbaa warraafi haadha warraa waliin walitti
hidhata.

Argannoowwan kunneen amala wal hormaataa
keessatti barbaachisummaa xiingalbii
hawaasummaafi gooda waliin mari’achuun gabu
guddisanii agarsiisu. Ragaaleen akkamtaa giddu
seensi taasifame oduu durii ittisa ulfaa irratti jiru
balleessuu, sodaa dhibee cinaan dhufu hir’isuuufi
wal amantaa abbaafi haadha warraa gidduu jiru
cimse agarsiisuun ragaalee akkamtaa kana
cimsani. Dubartoonni itti fayyadama ittisa ulfaa
irratti walii galuuf ofitti amanamummaan isaanii
dabaluufi dhiironnis murtoo karoora maatii irratti
deeggaruuf  fedha olaanaa calaqgisiisuuti
gabaafame. Akkaataan dhiheenyaa mala aadaa,

adeemsa hawaasa giddu-galeeffateen
kennamuun, ga’umsa kana fiduuf meeshaa
ta’aniiru.

Argannoon gorannoo kanaa akka mul’isutti mala
wal hormaataa hubannoo irratti hundaa’ee, kan
akka MGD, naannowwan dinagdeen gad bu’oo
ta’an keessatti rakkoo jiru furuuf humna gabu.
Adeemsa giddu seensaan Geengoo Dooqaa
sagantaalee fayyaa hawaasaatti makuufi abbootii
worraa si’oominaan hirmaachisuun, murtoo wal
hormaataaf kennamu keessatti odeeffannoo
qabaachuun akka ta’e haalonni uumamaniiru.
Barnoonniifi gahumsi dhuunfaa milkaa’inaaf isaan
ijoo ta’anii, giddu seensi beekumsaafi ofitti
amanamummaa dubartootaa ijaaruu  akka
angafaatti fudhatanii irratti hojjechuu akka gaban
agarsiise.  Keessattuu hirmaannaan dhiiraa
dhiibbaa kan uume yoo ta’u, kunis safuu
koorniyaatti gufuu kan ta’aniifi karoora maatii

irratti  itti gaafatamummaa  waliinii  kan
jajjabeessan barbaachisummaa tooftaalee
hiriyoottan gaa’elaa cimsuuni. Argannoowwan

kun dabalataan imaammata fayyaa wal hormaata
Itoophiyaaf yaada bal’aa gaba.
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Mala makaa ittisa ulfaa biyyoolessaa keessatti

MGD hammachiisuun
hormooniin ala fedhaniif
babal’isuu danda’a,

dubartoota

malleen
filannoowwan

kanaanis fedhii

hinguutamneefi ulfa hinyaadamne hir’isuu

danda’a. Kana
galummaa kanaa caasaa fayyaa hawaasaa jiru, kan
akka Sagantaa Ekisteenshinii Fayyaa, waan baasii
xiqgaafi guddinaan madaalawaa ta’e dhiyeessuuf
faayidaa akka qabu agarsiisa.

malees, milkaa’inni giddu-

Gabatee 1: Giddu seensa booda agarsiiftumman itti fayyadama ittisa ulfaa, 2025

Amaloota Qoodaminsa AOR (95% Cl)
Umrii 15-24 (Wabiil) Wabiil

25-35 1.76 (0.73-4.24)
Bakka jireenyaa Baadiyyaa (Wabiil) Wabiil

Magaalaa 1.59 (0.58-4.38)
Amantaa Ortodoksii (Wabiil) Wabiil

Musliima 1.82 (0.38-8.71)
Barnoota idilee Hingabu (Wabiil) Wabiil

Qaba 3.42 (1.40-8.37)**
MGDf abbaa Lakki (Wabiil) Wabiil

Eeyyen 1.94 (0.82-4.58)
llaalcha sirrii Hingabu (Wabiil) Wabiil

Qaba 5.21(2.01-13.49) *
Jabina dhuunfaa Hingabu (Wabiil) Wabiil
olaanaa Qaba 4.83(1.91-12.19) *
Marii worraa gaarii Hinjiru (Wabiil) Wabiil

Hinjiru 2.16 (0.86-5.42)
Hirmaannaa dhiiraa Hinjiru (Wabiil) Wabiil

Jira

6.11 (2.30-16.21) *

Yaada Imaammataa

e Ministeerri Fayyaafi biirooleen fayyaa naannoo sagantaalee barnoota ittisa ulfaa aadaan fudhatama gaban

kan akka mala Geengoo Doogaa kan hariiroo hiriyoottan gaa’elaa fooyyessuu guddisuu gabu akkasumas,

malleen karoora maatii aadaan fudhatama gaban kan akka MGD Geengoo Dooqaa waliin paakeejii

ekisteenshinii fayyaa jiru keessatti hammachuu gabu.

e Dhaabbileen dhimmi ilaallatu oduuwwan durii balleessuufi filannoowwan ittisa ulfaa miidhaa hingabne kan

akka MGD Geengoo Doogaan deeggarame irratti naannoo baadiyyaafi hawaasa barnoota gadaanaa gaban

biratti duula hubannoo uumu taasisuu gabu.
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QORANNOO

Caamsaa 2018

Yeroo Ulfaa Dhiiga Dhangala’u: Yaaddoo Cal’eensaa Haadhaafi
Daa’immanii Baha Itiyoophiyaa

Hayimaanot Mazimuur!, Maalladaa Taffarraa', Addaraa Dabalaa’, fi Lattaa Daggifaa®

Kolleejjii Fayyaa fi Saayinsii Meedikaalaa, Yuunivarsiitii Haramaayaa, Itoophiyaa

Ergaawwan ljoo

e Baha Itiyoophiyaa keessatti ulfa 100 keessaa 8 kan
ta’'u osoo hindhalatiin dhiigni cimaan kan
dhangala’u irra caalaa handhuurri gadameessa
irraa yeroo malee addaan ba’uu (%50.7) fi
naannoo ulaa gadameessaa ta’'uu ykn cufuu
(%44.9) irraa kan ka’edha.

e Yeroo ulfaa dhiiguun yeroo hedduu raakkoolee
jajjaboo akka daa’imni yeroo malee dursee
dhalachuu (%43.5), ulfaatina xiqgaa (%26.1),
haadholiin garaa bagagsanii hodhuu barbaaduu
(%55.1) fi haadholiitti hir'ina dhiigaa fiduutti (%42)
geessa.

e Dhiigni yeroo ulfaa dubartoota seenaa ulfaa
hedduu gqaban, bagagsanii hodhuun da’an,
ulfaa’uu gidduu yeroon gabaabbachuu (baatiilee
24<) fi yeroo ulfaa kan jimaa gama’an irratti
baay’ata.

Seensa

Dhiigni yeroo ulfaa, kan akka da’umsa duraafi
boodaa, Itoophiyaa keessatti du’aatii haadholiifi
daa’imman reefuu dhalataniif gumaacha olaanaa
taphachuun, biyyattii keessatti lakkoofsi du’atii
ol’aanaa akka ta’u taasise. Du’aatii haadholee
keessatti ga’ee olaanaa kan qgabu dhiigni
dhangala’uu yoo ta’u, kun akka hammaatu kan
taasise hordoffii ulfaa yeroo irrattiifi qulqullina
dhabuudha. Dhiigni yeroo ulfaa hammaataan
utuu guyyaan hinga’iin da’uu, ulfaatinni isaanii
gadi bu’aa ta’uufi ukkaamamuu (asphyxia) tti
waan hidhatuuf, du’aatii daa’imman reefuu
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dhalataniif sababa ta’a. giddu seeninsi tajaajila
fayyaa haadholee guddachaa jiraatus, mudannoo
dhiiga yeroo ulfaa du’aaf kennan kanneen
hangisuun danda’amuuf yaala yeroo ulfaa, yaala
hatattamaa da’umsaan wal qabataniifi hubannoon
sadarkaa hawaasaatti akka uumamu gochuun
rakkoo hamaa kana gahumsaan furuun
nidanda’ama. Qorannoon kun kan karoorfame,
dhiigni da’'umsa duraa (DhDD) sadarkaa, waan
isaan hidhata qabataniifi rakkoo kana hordofee
waan mudatu sakatta’uu ta’ee, beekumsaan wal
gabatee gaawwa jiru agarsiisuufi giddu-seensa
ragaa irratti hundaa’een fayyaa haadholeefi
daa’imman reefuu dhalatanii fooyyessuu irratti.

Malaafi Argannoo

Qorannoon hordoffii fuuldrattii dhaabbilee
hospitaalota mootummaa afur Naannoo Harariifi
Bulchiinsa Magaalaa Dirre Dawaa keessatti Eblaa hanga
Waxabajji 2023tti gaggeeffame. Humnaafi hanga
hospitaalotaalonni baatanii jiran waliin wal simsiisuun
iddattoo  carraa  tooftawaan walumaa galatti
dubartoota dahan 882 hirmaataniiru. Ragaaleen
afgaaffii fuulaa fuulaafi adeemsa bargaaffii gindaa’aan
galmeewwan yaalaa sakatta’uun funaanamani.

Hangi dhiiguu yeroo ulfaa waliigalatti %7.8 ture.
Kanneen keessaa, utuu hinga’iin handhuurri gaama
gadameessaa irraa gadhiisuun %50.7n galmaa’uun isa
hangafa, kana kan hordofu handhuurri naannoo ulaa
gadameessaa ta’'uu ykn cufuun %44.9 ta’ee, %4.4
ammoo sababni hinbeekamu (Fakii 1).
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Sababni hin beekamu;
4.40%

Handhuurri
naannoo ulaa
gadameessaa

cufuun; 44.90%

Utuu hinga’iin
handhuurri gqaama
gadameessaa irraa

gadhiisuun ;
50.70%

Fakii 1: Sababoota dhiiguu yeroo ulfaa hirmaattota qorannoo irraa.

Sababoota walitti hidhatanii dhufaniin dubartoonni
yeroo shaniifi isaa ol ulfaa’anii beekan dhiiguu yeroo
ulfaa kanneen yeroo jalgabaaf ulfaa’an faana yoo wal
bira gabamu naannoo dachaa shaniin carraa isaan
udachuuti mul’ate (AOR = 4.91). Haala wal
fakkaatuun, dubartoonni seenaa bagaqgsanii hodhuu
gaban dachaa afurii oliin DhDD kanneen seenaa kana
hingabne caalu (AOR = 4.45). Yeroo gabaabaa ulfa
gidduu jiru kan baatii 24 gadii dhiiguu yeroo ulfaa
waliin hidhata guddaa kan gabu, carraa mudannoo
isaa dachaa shanii oliin dabala (AOR = 5.30). Yeroo
ulfaa jimaa gama’uun carraa yeroo ulfaa dhiiguu
dacha lamaa oliin akka dabalu taasisa (AOR = 2.39).

Dubartoota dhiigi yeroo ulfaa mudateen wal qabatee
haalli haadhaafi daa’imaa hammaataa ture.
Dubartoota kanaan hubaman keessaa harki cinaa ol
(%55.1) yaala bagagsanii hodhuun yoo da’an, %42
ammoo hir'ina dhiigaati mudate. Da’umsa boodas
rakkoon daa’immanii olaanaa yoo ta’u, daa’imman
%43.5 yeroo malee dursanii dhalatani, %26.1 ammoo
ulfaatina gadaanaan kan dhalatan jalatti goodamani.
Argannoowwan kunneen dhiiga yeroo ulfaafi
rakkoowwan ittifamuu danda’an kan inni hidhata
jabaa waliin gabu irratti barbaachisummaa yaalaafi
fayyaa hawaasaa agarsiisu.

Hospitaalota afur keessatti dhiiga yeroo ulfaan %8
ta’uun rakkoon gabatamaa baha Itiyoophiyaa
jiraachuu mul’isa. Handhuurri gadameessa irraa
yeroo malee gadhiisuufi naannoo ulaa gadameessaa
ta’uu ykn cufuun waantota akka addunyaatti jirani,
ta’us hangiifi faca’insi isaa balaa adda baasuu, itti
fufinsa yaala da’umsa duraafi qophii rifeeriif jiruun
wal gabatee hanginni jiraachuu mul’isa. Hidhata
jabaa yeroo hedduu ulfaa’uu, yaala bagaqgsanii
hodhuufi ulfaa’uu gidduu yeroon gabaabbachuun
karoora maatii da’umsa boodaa, gorsa balaa yaala
bagagsanii yaaluu duraafi tajaajila yeroo da’umsaa
addaan fageessuu yaala da’umsa duraafi boodaa
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waliin taasisuun carraan rakkoolee kanneen ittisuu jira.

Yaada Imaammataa

Ministeerri Fayyaa fi biirooleen fayyaa naannolee
sagantaalee yaala duraa balaa dhiiga yeroo ulfaa
adda baasuu walitti fiduufi yeroon rifeerii
kennuufi yaala hariifachiisaa da’umsaan wal
gabatuuf qophaa’ummaa jajjabeessuu qabu.
Ministeerri Fayyaa fi biirooleen fayyaa naannoo
hojjettoota fayyaatiif, madaallii sakatta’insa balaa
dhiiga  yeroo ulfaa, pirootokoolii ittiin
tasgabbeessaniifi haala rakkoolee itti to’atan
irratti leenjii gahumsa irratti hundaa’e kennuu
gabu.

Qaamonni dhimmi ilaallatuufi michoonni giddu-
galinsa da’umsa addaan fageessuufi hubannoo
jimaa itti dhiisan jajjabeessu kan hawaasa giddu
gala godhate deeggaruu gabu.

Ministeerri Fayyaafi biirooleen fayyaa naannoo,
fooyya’insa itti fufinsa qabuuf hordoffii yaala
dhiiga yeroo ulfaa, gahumsa rifeeriifi bu’aa
deessuufi daa’ima dhalate irratti yaala jiran
kallattii gabsiisuuf tooftaa hordoffiifi madaalliif

dursa kennuu qgabu.
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Caamsaa 2018

Meeshaalee ljaarsaa Naannoon Wal Ta'uufi Baasii Salphaa Manneen
Baadiyyaa itti Fufinsa Qaban

QORANNOO

Hamzaa Ahmadnuur', Badhaasoo Ahmad', Ballaxaa Tafarraa?, Zikira-aab Naggaa?, Taammiraat
Kabbadaa?, fi Daawit Abbaate?!

nistiitiyuutii Teeknooloojii Haramaya, Yuunivarsiitii Haramaayaa, Itoophiyaa

Ergaawwan ljoo

biiliyona 2.8 gadhiisuun, faalama addunyaa %5-8
qooda gaba. Simmintoon ijaarsaaf humna guddaa
kan kennu ta’us, naannoo keessatti kan itti fufinsa
qabu miti. Kanaafuu, waantota naannoo keessatti
argaman irraa filannoowwan kaarboonii xiggaa
kan gabu, bu’uura polymer kan gabu oomishuun
barbaachisaadha. Argannoowwan akkanaa
qormaata mana jireenyaa baadiyyaa ltoophiyaa
furuuf, sadarkaa jireenyaa hawaasa baadiyyaa
%80 fooyyessuufi tattaaffii tarkaanfii haala
gilleensaa addunyaatiif gumaacha hiika qabu
gochuuf murteessaadha.

e Biyyeen Baatee oomisha geopolymer-iif mijataa
ta’uu mirkaneessuun, hanga aluminosilicate amala
wal nyaatinsaa gabu 70-90% kan guuttatedha.

e Xuubiwwan simmintoo irraa tolfaman faana yoo
madaalamu, xuubiin geopolymer Baatee fooyya’an
jabina giddu galeessaa kan ta’e 4.0 MPa guuta.

e Xuubiin geopolymer naannoo keessaa fooyya'e
cimina MPa 3.4 galmeessisuun, mana jireenyaa
baadiyyaa baasii xiggaan ijaaruun akka danda’am
agarsiise.

Seensa

Malaafi Argannoo
Teeknooloojiin ijaarsa magariisaa mala kalagaa

amma mul’achaa jiruufi itti fufiinsa naannoos kan
jajjabeessaa indaastirii ijaarsaa kan
deeggarudha. Xiyyeeffannoon isaa meeshaalee
ijaarsaa itti fufinsa gabu, baasii xiggaafi
naannoon wal ta’u gabiyyee biyyee naannootti
argamaniifi haftee oomisha warshaa
tajaajilamuu guddisuudha. Sekteroonni ijaarsaa,
dagaagina digadeef qooda ijoo taphatan keessaa
isa tokko ta’us, naannoo faaluu keessattis gahee
guddaa gaba. Akka addunyaatti, sekteroonni
ijaarsaa kara nam-tolcheen CO, gadhiisuun
hannisaa, geejjiba, industiriifi ciramuu bosonaa
hordofuun sadarkaa shanaffaa gabata. Akka
addunyaatti hannisaa %40 tajaajilamuun CO,
%33 gar qgilleensaatti gadhiisa. Kanaaf gooda
guddaa kan taphatu adeemsa oomisha
simmintoo (Portland cement) ta’ee, innis bugugii
toonii tokko gadhiisu keessaa CO, naannoo 0.9
gadhiisuufi waggaatti CO, naannoo toonii

Qorannoon kun gahumsa biyyee lamaa
madaaleera: biyyee Baatee (Haramaya) fi biyyee
Guguba geopolymerization akka dursitoota
jalgabaatti, daaraa jimaafi daaraa xuuxxoo agadaa
galtee ta’eera. Galteewwan mana sadarkaa
eeggateefi meeshaaleen, xiinxalli gaamaa,
keemikaalaafi mineralogical taasifameera. Akka
si’eessituu alkaline-tti Sodium Hydroxide (NaOH) fi
Sodium Silicate (Na,SiOs) walitti makamuun
hojiirra  oolani.  Xuubiin  biyyee  (GPCEB)
Geo-polymer-n cafagamee taa’e jabina isaa
ilaaluuf haalota ittiin jabeessan gara garaan
madaalameera: oven-curing (80°C saatii 48 +
guyyoota 14 ho’a kutaa keessaan) fi ambient-
curing (25.5°C £ 2 guyyoota 60f). Madaalliin jabina
compressive saamuda hunda irratti kan
fudhatameefi ga’umsaafi mijaa’ummaa
filannoowwan michoota naannoo kanneenii
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madaaluuf, argannoowwan Simeentii
Poorlaandiiin tasgabbeeffame
(Portland-cement-stabilized compressed earth
blocks (CSCEBs)) waliin wal bira gabamaniiru.

Biyyoon Baatee silica-alumina-n badhaadhaa,
biyyeen Guguba ammoo silica-n gadu bu’aadha.
Biyyeen Baatee oksaayidoota barbaachisoo
(SiO,, Al,03, Fe;03) kan keemistirii si’ataa
simmintoo tajaajila kennuun wal isa fakkeessan
of keessaa qaba. Daaraan jimaa Lime-n (CaO)
olaanaa ta’ee, akka tasgabbeessaa (stabilizer)
uumamaatti fadhatame.

GPCEBnN Baatee bu’uureffate, 15 M NaOH, a 3.5
Na,SiOs/NaOH ratio, fi 17.20% alkaline solution
waliin cimina gaarii 4.88 MPa (olaanaa) fi 4.00
MPa (giddugaleessa) guyyoota 14 oven curing
booda argate.
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Adeesa ambient curing jalatti, guyyoota 60
keessatti 3.71 MPa (olaanaa) fi 3.40 MPa
(giddugaleessa) ta’uun gindaa’ina wal fakkaataati
argame. Kunis jabina xuubiwwan aadaa harkaan
tolfaman kan caalu ta’ee, ulaagaa fe’isaa kan
guutudha. Akka gorannoon agarsiisutti, ambient
curing (qilleensaan qoorsuu) mana jireenyaa
abbaa darbii tokkoof jabina gahaa kan gabu yoo
ta’u, kunis  fedha industuroota annisaa
fayyadamanii dhabamsiisa.

Saamuda Baatee-Guguba walitti makuun guyyoota
14tti 4.2 MPa (olaan.) fi 3.50 MPa (gidg.) galmaa’e.
GPCEBn Gurguba irratti hundaa’e silica xiqgaa
waan gabuuf jabina ulaagaa hinguunne (0.91 MPa)
bu’aa gadaanaa fide, kunis ga’umsa ulaagaa fe’isaa

guutuuf biyyee filachuu ykn walitti makuun
murteessaa akka ta’e mul’isa.
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Fakii 1: Saamuda biyyee Baatee jabina cafagaa Olaanaa (Max.) fi Giggu galeessa (Av.) hannisaa ambient curing

guyyoota 60.
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Akka gorannoon mul’isutti, biyyeen Baatee amaloota
keemikaalaafi fiizikaalaa inni
geopolymer
sadarkaa isaa eeggateefi ulaagaa feinsaa kanguutu
GPCEB walitti
Qabiyyeen silica fi alumina olaanaa ta’uu, wal
dhabuun

hidhata geopolymer jabaaf gooda ba’a, kunis yoroo

of keessaa qabu

hojjechuuf  barbaachisuufi  jabina

fufinsaan oomishuuf dandeessisa.

harkisuun gadaanaafi amala laastikaa
olka’insi goodinsa si’atoo jabina cafagaa annisaa oven
fi ambient curing lamaan jala jiran gabatamaan
fooyyessudha. Faallaa kanaan, biyyeen Guguba silica
xiqggaa waan of keessaa gabuuf wal nyaatinsi isaa
daanga’aadha, kanaafuu biyyee Baateen makamu
malee ga’'umsi isaa gadi bu’aadha. Ga’'umsi jabina
xuubii Baatee GPCEB filatamaa xuubii simmintoo irraa
tolfame waliin wal dorgoma, kanaanis ijaarsa itti
fufiinsa qabu baasii xiggaadhaan filannoo geopolymer
fudhachuun danda’amuu isaa agarsiisa. Biyyeen
Baatee waan naannoo keessaa argamuufi geopolymer
cafagaa xuubii lafaaf baay’ee mijatu, meeshaalee
irratti hundaa’aniif kaarboonii

simintoo xiqqaafi

caasaa amanamaan filannoo ta’ee dhiyhaate.
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Ministeerri Magaalaafi Bu’uuraalee meeshaalee itti
geopolymer

biyyaalessaatti
faayidaa isaan pirojektoota ijaarsa manaa gatii

fufiinsa  qabaniifi irraa tolfaman

gajeelfama ijaarsa madaqsuufi

madaalawaa keessatti qaban jajjabeessuu qgaba.

Mootummaan naannoo pirojektoota mana

jireenyaa GPCEB fayyadamuun ga’umsa isaa

agarsiisuufi naannootti madagsuu jajjabeessuuf
deeggaruu qabu.

Ministeerri Magaalaafi Bu’uuraalee, akkasumas

gaamoleen dhimmi isaa ilaallatu guddina

meeshaalee ijaarsaa naannoo waliin michooman ol
kaasan irratti interpiraayizoota xixiqqaafi giddu
oomishtoota naannoof

galeessaafi leenjii

ogummaafi deeggarsa taasisuu gabu.
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Caamsaa 2018

Ogafaanota Hojiifi Marsaa Jireenyaa Hidhata Hawaasaafi Guddina
Naannoof Akka Harargee Bahaatti

Abarraa Admaasuu’, Jeylaan Woliyee!, Mohaammad Hasan?, fi Mohaammad Abdoo?

Kolleejjii Saayinsii Hawaasummaa fi Saayinsii Namoomaa, Yuunivarsiitii Haramaayaa, Itiyoophiyaa,

Ergaawwan ljoo

e Sirboonni hojiifi Mirriysni meeshaa hawaasaa
bu’a-qabeessa hojii kan gindeessu, qusannaafi
aadaa midhaan sassaabbiin boodaa dabarsu,
quugama dabarfachuuf waltajjii walabaafi safuu
gorsudha.

e Goorowwan gaa’elaafi galataa dargaggootaafi
shamarran gara itti gaafatamummaafi wal kabaja,
yeroo ce’umsa marsaa jireenyaa gorsa aadaa
kennuun madagsa.

e Hindikkoon shammarranii sagaleefi

waliin

deeggarsa

eegu; raawwii isaanii kanneen

dhabamsiisuun beekumsaafi deeggarsa xiinqalbii
hawaasaa dhabamsiisa.

Seensa

Afrikaa keessatti ogafaanonni akka gaama giddu
galeessaatti beekumsa hawaasaa dabarsuu,
sonoota hawaasaa kakaasuufi jireenya waliinii
tursiisuun seenaa tajaajila dheeraa qabu.
Oromoo Hararge Bahaa keessatti, duudhaaleen
kun addatti cichanii kan turan, tajaajila
bohaarsummaa gofaan utuu hintaane amala kan
qajeelchan, wal deeggaruu kan cimsaniifi
yaadannoo waloo eeguu dabalateeti malee.
Goorowwan akka mirriiysaa, darashaa, shobdo,
hindikkoo, shaggooyyee, heellee/heellemaa fi
sirboonni galataa hedduun aadaa kara hawaasni
hojii itti gindeesu, dargaggoo itti leenjisu,
abdii/hawwii itti ibsuufi miiraafi ibsa
hawaasummaa itti to’atudha.
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Yeroo ammaa, magaalummaan wal ¢abatee

aadaa mul’atu, waliin hojjechuun hanqgisuu,
dhiibbaa miidiyaa babal’ateefi ilaalchi amantaafi
bulchiinsaa jijjiramuu  hunkaaleen ogafaanii
aadaan akka ba’anii  hinmul’anne  bakka

dhowwotani. Akkuma dhiibbaaleen kun dabalaniin,
lufinsi dhaloota gidduu nilaaffachuufi keessattuu
gooroo dubartoonni ittiin ibsatan nidhabama.
Goorowwan kana manneen barnootaa, wiirtuu
dargaggoo, bakka hawaasni itti wal ga’uufi
miidiyaalee naannoo keessatti akka hojiirra oolu
gochuun akka Harage Bahaatti baasii xiqgaan,
tooftaa hidhata hawaasaa aadaa irratti hundaa’e
deebisee ijaaruu, kaka’umsoota guddinaa
gabbisuufi hambaa lubbu gabeessa dandamannaa
hawaasaa dabarsaa ture kunuunsuu affeera.

Malaafi Argannoo

Qorannoon kun mala sanyaabsaa hunkaa dheeraa
keessatti afgaaffii hiikkaa, marii garee
xiyyeeffannoofi hirmaachaa daawwachuu aanaalee
Harage Bahaa hedduu keessatti taasifameera.
Hafeewwan afaaniffaa funaanamaniiru, gara
ethnopoetic fi daangaalee hiikkaa, gorattoonni
hurrubbii, qgabiyyeefi galumsa hawaasaa akka
walitti fidan kan eeyyamuun gaggeeffame.
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Qorannoo kanaan akkaataa ogafaanonni
jireenya guyya guyyaa keesstti itti tajaajilan,
jijjiirama mudatanitti haala itti madaganiifi
haala hawaasni dhimmoota hawaasummaa,
dinagdeefi dhiibbaawwan hamlee itti
keessummeessan hunda keessaa ragaaleen
akka maddaniif maanguddoonni, dubartoonni,

dargaggoo/shamarran, ooggantoota amantaa,

waloowwanfi kanneen aadaa gaggeessan
hirmaataniiru.
Mirrilysaa  waltajjii  geega lammummaa,

yaadannoofi naamusaati. Kan hawaasakeessatti
hurrubfamu ta’ee xiyyeeffannoof, guurii gurraa
fudhadhu jechuun eegalama; haga dabe,
geggeessummaa hangatteefi waan waliin isaan
mudate ittiin dabarfama. Buufanni isaa eelaa
akka Calanqoo yaadachuun, hangina
mootummaa ammaa keessa jiru faana walitti
fiduun yoo xumuran affeeranii keessaa ba’u.

Dhagahii dhaggeeffadhuu... guurii gurraa
fudhadhuu

Yaaboo lola gaafa Calanqgoo himadhu moo
nin dhiisaa?

Ergaa: Eelaa ittiin yaadachuun qalbeeffannaa waan
ta’aa  jiruufi itti  gaafatamummaa  waliinii
barsiisuudha; waltajjii  barnoota lammummaaf
waamichaafi owwaannaa huubaatii hingabnedha.
Caasaan marii kun hawaasa waldhabdee malee itti
gaafatamummaafi gara laafina leenjisa.

Sirboonni aadaa yeroo hojii humna namaa kan
walitti qgindeessaniifi oomishtummaa, qusannaafi
michummaa uumu.

Darashaa yeroo guuzaa (hawaasni walitti dhufuun
dabareen kan wal gargaaru) humna namaa kan
walitti gindeessu, hojiitti honnachiisuufi safuu
dabarsuu: akkasumas gisaasa dhabamsiisuu, yeroo
to’achuu, midhaan kunuunsuu, hojjettoota gixa
ilaaluufi carraaqqii ajaa’ibsiifachuuf oola.

Shobdoon saffisaafi hamilee eeguuf vyeroo
gufannaan uumamu yeedaloo amala dibbee gabu
ida’ata; bara abbaa lafaa keessa saamicha irratti
mormii ture yaadachiisa. Sirboonni kun waantota
suuta tasgabbeessan ta’anii tajaajiluu, adeemsa
hojiifi waantota eegaman qajeelchu.
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Fakkeenya: Darashaa — kunuunsa sassaabbii boodaafi
qusannaa

Haati dhiiraa ni beeytii; firii buute ni fuutii

Ergaa: Safuu qisaasama irratti; sassaabbii of
eeggannoodhaan gabachuudhaan wabii nyaataa maatii
jajjabeessa.

honnachiisuufi  mormii

Fakkeenya: (Shobdo —

dhokataa):

Haromaayaan leenci bulee; ohoo hayee... Barre
laashaa akka sootii...

Ergaa: Bulchiinsa hagummaa hingabne humna namaa
keessatti gancare qeeqaa bakka hojiitti sirba itti fufu.

Hindikkoo sagalee dubartootaadha; kun dhabamuun
tumsa xiinqalbii hawaasummaa laaffisa.

Hindikkoo yeroo midhaan tuman/daakan hojiirra oola,
himannaadha, ba’aa isaanii afuura ittiin baafatu, kan
hiriyyoonni ittiin wal gorsaniifi daangaa hariiroo ittiin
eeggatanidha. Baaburri midhaan daaku baay’achuufi
galgala dirreen midhaan daakuu baduun, dubartoonni
waltajjii hurrubbii guyya guyyaa dhabuun deeggarsa
hawaasummaafi beekumsa dinagdee mana keessaa walii
gooduu hir’is.

Sihi, mooyyeen maal si seete... Haftuu ulfoofte si
seete...

Ergaa: carraaqgii itti fufsiisuufi amala miidhaa gabu
geequun kara sirbaa qgajeelfama hiriyyaa waliif dabarsu.

Goorowwan gaa’elaafi dargaggoo/shamarranii hawaasa
walitti fidu, nigorsuufi ce’'umsa nikabaju.

Shaggooyyee dargaggummaa, filannoofi tapha irratti
xiyyeeffata; heellee/heellemaa misirroo ittiin gorfama,
waliin dubbii jajjabeessa, of gabuufi heeraafi kaadhimaa
ofiif kabaja gabaachuu. Sababa babal’'ina miidiyaa
ammayyaa, ilaalch jibbinsaa sirnoota darbaniifi fedha
dhabuun kunneen hangisuun, barnoota ga’eessotaa
gama aadaan darbu dhabuudha.

Fakkeenya: Shaggooyyee — kabajaafi hawwii

Urjiin samii tanaa lakkoofsattuu kumaa... Eessaa
asiin baatee takkiittii akka kumaa...

Ergaa: Madaalliifi filannoo sirrii; wal hubannaafi kabaja
dargaggoota gidduutti ijaara.

Fakkeenya: Heellee — gorsa misirroo

Ayiyoon amba arrabde jette bafte sihimtii gargari
galla...
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Ergaa: Of eeggannoofi hariiroo kabajaa gabatamoo
mana keessaa; naamusa gaa’ela  keessatti.
Goorowwan faaruu galataa eenyummaa hojii
gonnaafi barnoota hamilee jajjabeessa. Urursaan
daa’imaa haadholiin yaaddoo ibsuufi aangoo mana
keessaa dubbatu; faaruu horiin kunuunsa horii
jajjabeessuufi dinagdee maattii ittiin galateeffatu.
Goorowwan kun hormaanni, jaalalliifi walitti hidhanni
nama, lafaafi horii gidduu akka jiru mul’isu.

Yaada Imaammataa

e Ministeerri Barnootaafi Biiroon Barnootaa
Oromiyaa walaloo xabboo akka mirriiysaa,
darashaa/shobdo, hindikkoo, shaggooyyeefi
heellee kilebiiwwan, sagantaalee sirna
barnootaa dabalataafi sagataa
aartii/ogbarruu mana barumsaatti fiduun
carraa bifa gindaa’aan gabiyyeewwan aadaa
barsiisuu uumuu gabu.

e Ministeerri Dhumma Dubartootaafi
Hawaasummaa dirree dubartootaa walaba
ta’e kan akka hindikkoo achumaan
sagantaalee dhaloota dhufee darbuu
jajjabeessaa ogafaanota dubartootaa
tursiisuufi bakka bu’'ummaa aadaa isaan
qaban kan jajjabeessu maallagaan tumsuufi
haala mijeessuufii qabu.
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Ministeerri Aadaafi Ispoortiifi Biiroo Aadaafi
Tuuriizimii  Oromiyaa eegumsa |IP sirriin
goorowwan hawaasaa galmeessuufi
haddaarsuu, sirna guuzaafi jiloota
sassaabbaan boodaa akka hinbadne waltajjii
aadaa qopheessuufi sagantaa raadiyoo
ogafaan irratti xiyyeeffatanii tamsa’an
ogeessa waliin dhiheessuu gabu.

Ooggansi aanaafi gandaa taatewwan aadaa
hawaasaa tumsuu, raawwii hidikkoof dirree
uumuufi maanguddoota waliin ta’uun galmee
aadaa sakkoo eeggate mirkaneessuu gabu.
Yuuniversiitiwwan ogafaanota walitti gabuufi
barsiisotaafi hojjettoota aadaa kunuusa
hambaa irra jiraniif leenjii kennuu gabu.
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QORANNOO

Sirna Barnootaa Aad-Danuu Hojiirra Oolchhu irratti Qaawwa lJiru:
Ragaa Yuuniversiitillee Mootummaa Baha Itiyoophiyaatiin

Dabalaa Tazarraa?, Yilfashawaa Siyuum?, Daawit Nagaassaa?, fi Gaarkeeboo Baashaa*

1Koleejii Barnoota fi Saayinsii Haala Hojii, Yuunivarsiitii Haramaayaa, Itiyoophiyaa

Ergaawwan ljoo

e Yuunivarsiitilee baha Itiyoophiyaa keessatti

hojiirra oolmaan sirna barnootaa aad-danee

guutummaan gadi bu’aadha, innis daree keessatti
aad-danee hirmaachisuun kallattii hedduun
raawwii gadi bu’aa calaqqisiisa.

e Barsiiftonni sirna barnootaa aad-danee hojiirra
oolchuuf kutannoo gadi aanaa kan agarsiisaniifi
raawwii sirna barnootaa aad-danee hiika gabu
deeggaruufis kutannoon isaanii gahaa miti.

e Gufuuwwan jiran hubannoo gadi aanaa,

gajeelfamaafi meeshaalee deeggarsa barnootaa,

hangina ogeeyyii

xiyyeeffannoo hoggansa laafaa ta’uu kan dabalatu

barnoota aad-daneefi

yoo ta’u, hundinuu yunivarsiitiwwan mootummaa

keessatti garaagarummaafi gochaalee sirna

barnootaa hunda hammate

gufachiisanidha.

guddisuu

Seensa

Dhaabbileen Barnoota Olaanuu (DhBO) akka

addunyaatti jiran garaa garummaa aadaa,
afaanii, sabaafi ilaalacha addunyaa babal’isuun
hirmaannaa guddaa akka taasisanti irraa
eegama. Haala kanaan, barnoonni aad-danee
(BAD) galumsa barnootaa gara garaa keessatti
wal gixxeessummaa (equity), wal danda’uu,

waliin jiraachuu, walitti hidhannaa hawaasaa
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guddisuuf mala murteessaa ta’ee kan

mul’atedha. Barnoonni

bu’uuraan meeshaa
barsiisuu, barachuu, madaalliifi haala ilaalcha,
dandeettii fi eenyummaa barattootaa bocuun
gajeelchee hawaasa fakkeessuun giddu-galeessa
adeemsa kanaa ta’ee kan argamuufi “honnee
barnootaa” ta’ee hojjeta. Adeemsa tooftaaleen
barnootaa addunyaa rakkoolee danummaan wal
gabatan furuuf yaalan keessatti, BAD yaaxxinaafi
raawwiin itti fufinsaan irra deddeebi’ee yaad-
rimaa’uufi mirga namaa, haga hawaasummaafi
ga’umsaan sirna barnootaa hawaasa aad-danee
keessatti hojiirra
falmamu ta’ee itti fufeera.

oolchuuf dhimma irratti

Itiyoophiyaan saba danummaa aadaa, afaaniifi
sabootaan kan ibsamtu ta’ee, barbaachisummaa
sab-danuu ega
Roodmaappii

haaromsa sirna barnootaa
hubattee

(2018) fi Tarsiimoo Barnoota Olaanoo dabalatee,

tureera. Barnootaa

imaammattoonni biyyoolessaa

tokkummaa garaa garummaa keessatti, carraa

ammaa,
walqgixa, hagummaa, barbaachisummaafi
qulqullina cimsu. Itti gaafatamummaan kunneen
jiraatanis, yeroo yunivarsiitiwwan
mootummaa Itoophiyaa wal dhabdee sabaa,

ammaa

garaa garummaa siyaasaafi hanqgina sirna

barnootaafi raawwilee daree bal’isuu irra
deddeebiin mudatanidha.
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Itti  fufinsaan  hojiilleen gorannoo  akka

mul’isanitti, hammataa ta’uu dhabuu sirna
barnootaa, sagantaaleen aad-danee
xiggaachuufi deebiin deeggarsa barnootaa gadi
bu’aa ta’uun, barsiiftonni hubannoo, ogummaafi
qophii barsiisummaa irratti hanqgina akka
qabanidha.

barsiisaa madaaluu, dangaawwan caasaa adda

Dhiibbaaleen kunneen kutannoo

baasuufi haaldureewwan sirna barnootaa sab-
daneessaa yuunivarsiitiwwan Itiyoophiyaa
keessatti hojiirra oolchuun ariifachiisaa ta’uu

agarsiisa.

Malaafi Argannoo

Qorannoon kun saxaxa sakatta’a addeessaa

gaxxaamuraan funaansa ragaa ammamtaa irratti
xiyyeeffachuun bargaaffii to’annoo dhuunfaan
barsiisota 151 yoonivarsiitilee mootummaa
Baha Itiyoophiyaa irraa funaaname. Hirmaannaa
bakka bu’insaa  mirkaneessuuf hojimaata
iddattoo tartiibaafi filannoo tasaa salphaati
tajaajilani. Amanamummaan malleenii gorannoo
yaalii hordofuun Cronbach’s alpha tajaajilamuun
sakatta’ame. Xiinxalli odeeffannoo haala hojiirra
oolmaa sirna barnootaa aad-danee, kutannoo
barsiisotaafi garaa garummaa koorniyaa akka
ta’e gorachuuf istaatiksii ibsituu (mean, SD) fi
tooftaalee yaada xumuraa t-tests fi one-way
ANOVA dabalatee fayyadameera.

Gabatee 1: Sadarkaa hojiirra oolmaa aad-danummaa yuunivarsiitiwwan mootummaa baha Itiyoophiyaa.

Agarsiiftuu Rawwii N Mean (M) SD Hiikkaa
To’annaa gufuuwwan daree aad-danee 151 2.94 1.034 Giddugaleessa
Barsiisuun garaa garummaa barataatti .

kan madage 151 3.11 1.006 Giddugaleessa
Garaa,garummaa aadaaf akka wal 151 292 0.97 Gadaanaa
danda’an taasisuu

Wal qogqooddii sabaa hir’isuu 151 3.2 1.02 Giddugaleessa
_Ggraa garummaa eenyummag ibsuu 151 3.92 1.03 Giddugaleessa
jajjabeessuu

G{arag garummaa calaqqisiisuuf tapha 151 3.06 1.02 Giddugaleessa
tajaajilamuu

Dhimmoota addunyaa sirna barnootaatti 151 299 1.091 Gadaanaa
makuu

Sagantaalee aad-danuu qopheessuu 151 3.03 0.99 Giddugaleessa
M_alag_barsusuu aadaa giddu galeeffate 151 212 1.06 Gadaanaa
tajaajilamuu

Wal danda’insaaf hojii garee uumuu 151 3.18 1.02 Giddugaleessa

Bu’aa qorannoo kanaan, sadarkaan hojiirra

oolmaa sirna barnootaa aad-dannee
yuunivarsiitilee mootummaa baha Itiyoophiyaa
akka waliigalaatti gadaanaa, calaggeewwan
hunda keessatti M = 2.097/5, SD = 1.09,
raawwilee daree keessatti taatewwan sab-danuu
tajaajilamuun ga’aa akka hintaaneti mul’ate.
Wantoonni ga’umsoota murteessoo madaalan
kanneen akka gufuuwwan to’annoo daree aad-
danee, garaa garummaa aadaaf wal danda’uu
uumuu, dhimmoota addunyaa gabiyyee barnootaatti
makuufi adeemsa baruuf barsiisuu aadaaf deebii
kennan kan mean gadaanaa galmeessan hojiirra
oolchuu, kunis gochoonni aad-danee barbaachisoo

ta’an kun barsiisotaafi hoggansa yunivarsiitii irraa
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xiyyeeffannoo daangeffame akka argatan agarsiisa.
Faallaa kanaan, raawwilee akka barnoota garaa
garummaa barattootaatti madaqsuu, wal goggooduu
sabaa hir'isuu, garaagarummaa calaqgisiisuuf tapha
fayyadamuu, sagantaalee aad-danuu qopheessuufi
akka dhaabbataatti jabaatee mul’achuu baatus, hojiirra
oolmaa wal danda’uu hanga ta’e jiruuf hojii garee
jajjabeessuu. Adeemsa kanarraa, waantonni aad-
danummaa calaqgisiisan muraasni jiraatanis itti
fufinsa, jabinaafi yuunversiisota hunda keessatti

adeemsa hojiirra oolmaa akka hingabneti mul’ata.
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Hirmaannaa barsiisotaan wal gabatee, kutannoon sirna
barnootaa aad-danuu hojiirra oolchuuf gaban gadi
gu’aa ta’uu bu’aan qorannoo mul’isa. Qabxiin
waliigalaa mean (M = 23.81) kan midpoint (M = 24) tti
dhihoo ta’us, bu’aan t-test akka mul’isutti barsiisonni
hojiirra oolmaa sirriif kutannoon gaban quubsaa akka
hintaanedha. Sadarkaa yaaxxinaatti barsiiftonni
barnoota aad-danuu hojiirra oolchuu kan deeggaran
hedduun gophii sirna

barsiisuu, beekumsa qabiyyeefi yaadrimee aad-danuu

ta'us, isaanii ogummaa,
ga’umsaan barnoota isaaniitti makuuf kaka’umsa
barbaadamu hingabani. Deeggaruufi hojiirra oolchuu
gidduutti gaawwi uumame kun guddina ogummaafi
deeggarsa dhaabbilee irratti kan xiyyeeffate akka

barbaachise agarsiisa.

Qorannoon kun dabalataan dhimmoota
hawaasummaa, keessattuu koorniyaan hojiirra oolmaa
sirna barnootaa aad-danuu irraan dhiibbaa uumuun
sakatta’ameera. Sadarkaa hojiirra oolchuu barsiisota
dhiiraafi shamarranii (F(22,128)=0.879, p=.621) garaa
garummaan lakkoofsaa akka hinjirre ANOVA kar-
tokkee mul’isa. Kun ammoo gareen lamaanuu danqaafi
gormaata wal fakkaataa akka isaan mudate agarsiisa.
Dangaaleen hojiirra oolmaa irratti dhiibbaa geessisan
koorniyaan kan wal gabatan osoo hintaane dhimmoota
sirnaa bal’aa dhaabbilee hunda keessatti mul’atan irraa
kan maddan ta’uu argannoon kun mul’isa.
Argannoowwan ammamtaan cinatti, qorannoon kun
gufuulee gurguddoo hojiirra oolmaa sirna barnootaa
aad-danuu bu’a gabeessa ta’e gufachiisan ijoo ta’an
hedduu adda baaseera. Isaanis sagantaaleefi koorsiilee
dhabuu,

aad-danuu kan

aad-danuun gahaa ta’uu hubannoo

murtaa’aa, hojiilee jajjabeessu
xiggaachuu, hangina ogeeyyii barnoota aad-danuufi
hangina meeshaalee barnootaa barbaachisoo ta’an
fa’i. Kutannoo hoggansaas laafaa ta’uun kan argame
yoo ta’u, bulchitoonni yunivarsiitii barmaatilee aadaa
hedduu cimsuuf xiyyeeffannoo gahaa hin kennine.
Warren siyaasa aad-danuu, sodaa qoggoodinsa sabaafi
hiika dogoggoraa federaalizimii sabaa wajjin wal
gabsiisuun, tattaaffii sirna barnootaa adda addummaa
mirkaneessan jalgabsiisuuf taasifamu daran walxaxaa
taasise. Dhiibbaaleen sadarkaa dhaabbataafi haalotaa
walitti gabaan maalummaa caasaa rakkoo kanaa kan
agarsiisuufi giddu-seensi gindaa’aahatattamaan akka

barbaachisu mul’isa.
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Yaada Imaammataa

Dhaabbileen
garaagarummaa

Barnootaa Olaanoo lammiilee

aadaa dirree  barnootaafi
barnoota mit-idilee keessatti beeksisaniifi guddina

biyyaafi addunyaaf gumaachuuf ga’'umsa qaban

oomishuuf itti gaafatamummaa akka gaban
hubachuu gabu.

Ministeerri Barnootaa sirna barnootaafi
tarsiimolee dhaabbilee olaanoo gindeessuu,

gopheessuufi madaaluu, leenjiifi deeggarsoota
barbaachisoo dhimmoonni aad-danuufi
garaagarummaa guutummaan hojiirra  ooluu
mirkaneessan kennuu irratti xiyyeeffannoo jabaa

taasisuu gaba.

Ministeerri Barnootaa dizaayinii sagantaa aad-
danuu fooyyessuufi meeshaalee barnootaa aadaan
wal qabatan dhiyeessuuf dursa kennuu qaba;
gophii  sagantaa  qajeelchuuf
barnoota aad-danuu biyyoolessaa diriiruu gabu,
akkasumas hojiirra  oolmaa
gabeessa
gabeenya waliif gooduu tumsuu gabu.

bu’uuraaleen

yunivarsiitiiwwan

barnoota aad-danuu bu’a ta'eef

Ministeerri Barnootaa, ooggansa yuunivarsiitii
waliin  ta’uun, dhaabbilee barnoota olaanoo
keessatti gatiifi barbaachisummaa barnoota aad-
danuu beeksisuuf  qajeelfama gindaa’aa
ooggansaalee barnootaa, barsiiftota, barattootaafi

kanneen dhimmi ilaallatuuf qopheessuu gaba.

Ministeerri aadaafi Ispoortii, aad-danummaa
manneen barnootaafi naannowwan barnootaan
alla keessatti guddisuuf carraaqqii gaamota gara
garaa walitti gindeessuu, qajeelfama kennuufi

deeggarsa meeshaaleefi maallagaa taasisuu gaba.
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QORANNOO

Tuuta Raawwilee Mala Qonnaa Qindaa’aan Nageenyaafi
Dandamannaa Mirkaneessuu: Hubannoo Harargee Bahaa,
Itiyoophiyaa

Jaafaar Muummee Ahmad', Jamaa Hajjii2, Mootii Jaalataa®, fi Kadir Jamaal?

1Giddugala Guddinaa Afrikaa Qonna Haala Qilleensaa Waliin Walsimsiisee fi Eegumsa Heddummina
Uumamaa, Yuunivarsitii Haramaayaa, Itoophiyaa;

2Mana Barnoota Dinagdee Qonnaa fi Daldala Qonnaa, Yuunivarsitii Haramaayaa, Itoophiyaa;
3Giddugala Fooyya’insa Qamadii fi Garbuu Addunyaa, Finfinnee, Itoophiyaa.

Ergaawwan ljoo

sadarkaa giddu-galeessaa akka addunyaatti
e Maatileen Raawwilee Mala Qonnaa Qindaa’aa . . .
. taa’ee gadi ta’uun itti fufani.
kanneen akka kunuunsa gonnaa (conservation
agriculture), to’annaa gabbina biyyeefi gosa

midhaanii baay’isuu madagsan baasii Dhiibbaaleen haala qilleensaa, aadaa vyeroo

dheeroof roobuu dhiisuun, irra deddeebi’uufi
Itiyoophiyaatti hammaataa ta’aa dhufe. Kunis
wabii nyaataa hammeessuu, bishaan argachuu

fayyadamaan (consumption expenditure) kanneen
hinmadagsine naannoo %73n caalu.

e To’annoo Gabbina Biyyee hojiirra oolchuun gosa o g ]
hir’'isuufi akkasumas oomisha gonnaa

barbadeessuun, rawwilee gonnaa aadaa irratti
daran hammaate. Kanarraa kan ka’e, baasiin
fayyadamuu abbaa warraa baay’inaan haala
roobaa irratti waan hundaa’uuf, tooftaaleen
madaqsuu hatattamaan akka barbaachisu
hubachiisa. Namoota miil. 7.5 Oromiyaa keessaa
dabalatee, hongeen irra deddeebi’ee biyyattii
keessatti mudatu miiliyoonita hubeera.

soorataa %43.7n fooyyessuufi dikee xaa’oon
makanii tajaajilamuun galii woggaa abbaa warraa
Birrii 41,938titti guddisa.

e Barnoota, deeggarsa ekisteenshinii, abbummaan
beeyladaafi odeeffannoo haala qilleensaa
argachuun hojii madaqgsuuf sababa yoo ta’an,
fageenyi gabaa rakkoo jabaa ta’ee kan jirudha.

Seensa Naannowwan Harargee Bahaa hongeef
Jijjiiramni gilleensaa oomishtummaa qonnaa saaxilaman, rakkoon jiidhinsa biyyee irra
addunyaa irratti dhiibbaa guddaa kan gabuufi deddeebi’'uun dandamannaa abbootii worraa
gormaata murteessaa sirna nyaataa addunyaa gadi buusuufi kiyyoo hiyyummaa gadi fageesse.
irratti mul’atu keessaa tokko bakka bu’a.

Dhiibbaalee haala gilleensaa kan akka hongee Raawwilee Mala Qonnaa Qindaa’aa (RMQQ) kan
oomisha midhaaniifi galii abbootii warraa akka kunuunsa qonnaa, to’annoo gabbina biyyee
hir'isuun, gara rakkoo nyaataafi nageenya qindaa’aafi gosa midhaanii baay’isuun
(welfare) dhabuutti geessa. Biyyoonni Afrikaa dandamannaa fooyyessuu, oomishtummaa
Sahaaraa gadii haala gilleensaa hamaaf baay’ee dabaluufi hiyyummaa hirisuuf daandii

saaxilamuufi gonna roobaa irratti gofa abdachiisoo ta’anii dhihaatanidha.

hundaa’uu irraa kan ka’e, oomisha gonnaan
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Ragaaleen akka agarsiisanitti, CSAP madagsuun
balaa haala qilleensaa furuun fayyadama
nyaataa, gosa soorataafi galii maatii fooyyessa.
Haata’uutii, Itoophiyaa keessatti, keessumaa
naannoowwan hongeef saaxilaman kan akka
Harargee Bahaa keessatti muuxannoon
madaqsuu gadi aanaadha. Qorannoon kun
gaaffilee ijoo lama deebisa: (1) Qonnaan
bultoonni RMQQ akka madagsan dhiibbaa kan
geessisan maali? (2) RMQQ madaqgsuun haala
gogiinsa keessatti nageenya maatii ni
fooyyessaa? Mala-dhahiijoo, RMQQ madagsuun
manca’insa haala gilleensaan wal gabatee
mudatu hir'isuun baasii fayyadama abbaa

warraa nidabala kan jedhudha.

Malaafi Argannoo

Qorannoon kun godina Harge Bahaa, aanaa
Gooroo Guutuu, Gursum, Baabbileefi Qarsaatti
gaggeeffame. Ragaan kan funaaname abbootii
warraa gonnaan bulaa 430 adeemsa qo’annoon
(survey) ta’ee, hongeen dabalaa deemuu
mirkaneeffachuuf galmee roobaa waggoota 30n
sakatta’aman  kan

tumsame. Raawwileen

ilaallatan Kunuunsa Qonnaa, kan midhaan wal
(mulching) of keessaa gabu; To’annoo Gabbina
Biyyee Qindaa, kan itti fayyadama dikee, xaa’oofi
lolaa ittisuu kan hammateefi gosa midhaanii
baay’isuu, kanneen gatii olaanaa qgabanfi/ykn
midhaan hongee dandamatan taasisuu fa’i.
Nageenyi abbootii warraa kan madaalaman
baasii fayyadamaa gita ga’eessa tokkoon, gosa
tajaajilamuuni.

soorataafi galii gonnaa

Hiyyummaan kan madaalame daangaa

Itiyoophiyaan keesseen ta’ee,

dandamannaan ammoo galmee ragaa makaa

hiyyummaa

(composite score) kan yeroo hungeen mudatutti
dandeettii madaqsuu danda’uu abbootii warraa
mul’isuun madaalame. Qabxiin dandamannaa
haala gonnaan bultoonni yeroo hongee itti
dabarsan hubachuuf qophaa’e. Moodeloonni
econometric gara garaa murteessitootaafi
dhiibbaalee RMQQ madaqgsuu madaaluuf hojiirra

oolaniiru.
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Galmeen roobaafi jechi qonnaan bultootaa
gogiinsi kan irra deddeebi’uufi cimaa ta’uu

dhugoomsa, kunis naannoo qorannichaa
keessatti dhiibbaan gilleensaa guddachaa
dhufuu mulisa. Madagsi mala qindaa’aa

barnoota, tajaajila eksteenshinii, odeeffannoo
haala qilleensaa wayitaawaasi abbummaan
beeyladaan hedduu wal qgabata, bakki gabaa
fagaachuufi hanginni galteewwanii rakkoo
hammaatoo ta’anii itti fufaniiru. Kunuunsi
gonnaa fayyadama waggaa %36.3n yoo dabalu,
mala danuu walitti fiduun gara %73.3tti
guddisuun hiyyummaa gabatamaan gadi buusa
(Gabatee 1). Kunuunsi Gabbina Biyyee Qindaa’aa
(KGBQ) gosa soorataa %43.7tti guddisa, dikee
xaa’oon makuun galii Birrii 41,938n dabala.
Abbaan warraa yoo xiqgaate lafa %40 midhaan
gara garaaf tajaajilamuun hongee
dandamachuuf carraa guddaa qabu, kunis
kanneen tuuta raawwilee madaqgsan lakkoofsa
olaanaa galmeessuuni. Walumaagalatti, waan
gara garaa madagsuun waan tokko qofa
madaqgsuurra yeroo hunda caalmaa gaba, innis
bu’aa nageenyaafi dandamannaa jabaafi
dhaabbataa ta’e argamsiisuuni.
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Gabatee 1: Dhiibbaa gosoota gara garaa RMQQ madagsuun hiyyumaafi nageenya irratti gabu.

Vaaraabiloota Galtee Murtoo Qotee Bulaa
Argaman RMQQ Madagsuuf  Kan Dhiibbaa Yaalii
Hinmadagsine
Actual Counterfactual ATT
CiEoFo 6.208 4511 1.696™"
CoE1Fo 5.652 3.181 2.471™
Qabxii gosa CoEoF1 5.706 5.403 0.303
nyaataa abbootii | C;E;Fo 6.229 5.860 0.369™"
warraa C1EoFy 4.333 2.729 1.604™"
CoE1F1 4.571 3.581 0.989™"
CiEq1F4 6.047 5.529 0.517""
Galii C1EoFo 32021.67 6987.05 25034.61™"
CoE1Fo 31033.91 24360.08 6673.83™"
CoEoF1 7347.06 15637.69 11709.37
CiE1Fo 29603.64 19583.34 10020.3™"
C1EoF1 41938.1 21805.1 20133™
CoE1F1 31941.43 6717.17 25224.26™"
CyE1F1 34508.98 7714.87 16794.11™"
LiRoMog 8472.77 7647.52 825.25**
LoR1Mg 10506.05 10289.19 216.86
Baasii fayyadamaa | LoRoM; 13743.27 5550.57 8192.69***
ga’eessa tokkoo L1R1Mo 9014.54 .10 (309 1297.43***
LiRoM1 9525.36 5591.76 (373.49) 3933.60%***
LoR1M, 11524.72 8592.27 (466.28)  2932.44%**
L1R1M; 14659.94 3911.73 (927.65) 10748.21***

Yaada Imaammataa
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Ministeerri Qonnaafi biirowwan naannoo tuuta
raawwilee gonnaa gindaa’oo kunuunsa gonnaa,
gosa midhaanii

to’annoo gabbina biyyeefi

baay’isuu bu’aa nageenyaafi dandamannaa
guddisa of keessaa qabu jajjabeessuu gabu.

Ministeerri Qonnaa, Institiyuutiin Raaga Haala
Qilleensaa Itiyoophiyaafi kaanneen dhimmi kun
ilaallatu kaka’'umsa mala gonna gindaa’aa gama
odeeffannoo haala gilleensaa sadarkaa gadiitti
gabaabaan dursanii

caasaalee qotee

dabarsuufi kara ergaa

hakeekkachiisuu, raadiyoofi

bulaa madagsuu tumsuu gabu.

https://www.haramaya.edu.et

Interpiraayizoonni sanyii federaalaafi naannoo,
waldaaleen hojii gamtaafi dhaabbileen kanaan
gabatan hongee

wal sanyiiwwan

dandamachuun mirkanaa’aniifi galteewwan
murteessoo haala itti argatan haala mijeessuu,
gotee bulaas midhaan adda addaa akka facaasu
ga’oomsuu gabu.

Hojjettoonni ekisteenshinii hojiirra
oolmaa RMQQ, to’annoo balaa qilleensaafi

tajaajila gorsaa gonnaan bultootaa irratti bakka

gonnaa,

bu’oota misoomaaf leenjii ga’umsa irratti

hundaa’e kennuu gabu.
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QORANNOO

Mooraa Raafamni Si’ataa Jirutti Qajeelfama ljaarsaa Biyyoolessaa
Fooyyessuuf Ragaa lJiyoofiiziksii: Hubannoo Yuunivarsiitii
Haramayaa irraa Argame

Baqgaluu Ababaa?, Galaanaa Amantee?, fi Hanaa Tashoomaa!

1Kutaa Barnoota Fiziiksii, Koleejii Saayinsii Uumamaa fi Herreegaa, Yuunivarsiitii Haramaayaa,
Itiyoophiyaa

Ergaawwan ljoo

Kanneen keessaa, 3.0 Mw kaaba Yuunivarsiitii
e Mooraa Yuunivarsiitii Haramayaa guddicha jala Hramaayaa (2021), 4.5 Mw Dirre Dawaafi

naannoowwan dhokataa amala sochii gaban Haramaayaa gidduufi 4.3 Mw naannoo

jiraachuu go’annoo jiyoofiiziksiin adda ba’eera. Shinilleetti mudatanidha. Mudannoowwan

e Naannoon gindaa’ina dadhabaa gaban hedduun kunneen kan agarsiisan, saaxilamummaafi
kan huwwisa iittisuu gadaanaa gabaniin madaalliin balaa kirkiraa durfamee
guutameefi caccabni kan mulatan ta’ee, kun gaggeeffamuun akka barbaachisudha. Balaa
ammoo kirkira lafaa sadarkaa gadaanaallee akka kirkira lafaarra akkaataan ijaarama lafaa
hammaatu taasisuu malu. gindaa’ina  dogoggoraafi wal  madaalliin

e Mooraa Yuunivarsiitii Haramayaa gidduu (Profile mekaanikaalaa biyyeefi dhakaa dhiibbaa
3) fi naannoo kibba-bahaa (Profile 4) keessatti geessisu; taateen xiggaa tokkollee naannoo
fofottoga haphiifi tuttuggqaa jiyooloojii laafaa ijjaarama biyyee tasaa (sedimentary formations),
go’annoon jiyoofiiziksii kan adda baase yoo ta’u, kan  caccabaniiruufi naannoo  laafinaan
gara fuula duraatti naannowwan kun ijaarsaaf beekamanitti daran hammaata. Magaalaafi
mijatoo akka hintaanedha. yuunivarsiitiwwan babal’achaa waan jiraniif,

* Gama magnetic anomaly maps, pseudo-depth sarara dogoggoraa (fault lines) fi haala lafa jalaa
sections, fi 2D modeling—n ragaan argaman hundi tasgabbaa’aa hintaane adda baasuun
wal deeggaruun biyyeen gad aanu laafaa ta’uufi bu’uuraalee misoomaa yaaddoo hingabne,
sararoota humna dogoggoraa qaban ta’uu dandamachuu danda’an mirkaneessuuf
mirkaneessuun, kunis naannoo saaxilamummmaa murteessaa ta’a.

kirkira lafaa olaanaa ta’uu agarsiisa. . - . _
& Yuunivarsiitiin Haramaya waggoota dhiyoo asitti

babal’ina ijaarsaa hojjechaa kan jiru yoo ta’u,

Seensa madaalliin  jiyoofiziksii sirnaan qindaa’ina
Kirkirri lafaa, keessattuu naannowwan dhooga dogoggoraa lafa jalaa qorannoo kana dursee
beekamoo Itiyoophiyaa keessatti lubbuufi gaggeeffame hinjiru. ljaarsaaleen akka daree
qabeenya irratti gaaga’ama guddaa uuma. Baha barnootaa, doormiifi manneen yaalii baay’inaan
Itiyaaphiyaa, daangaa Haramaayaa-Dirre Dawaa ilaalcha jiyooteknikaa sadarkaa gubbaa irratti
dabalatee kirkirri lafaa yeroo dhihootti irra hundaa’uu qofaan kaartaa dogoggoraa lafa jalaa
deddeebiin mudateera. malee ijaaramani.
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Kanneen dhiisuun balaa naannoo ykn bakka
dogoggoroota si’atoo ykn naannoo gi'ooloogii
dahabaatti ijaaruu fida. Qorannoon kun
ginda’ina lafaa haphii, garaa garummaa
tiitooloojiifi dogoggoroota dhokatoo sakatta’uun
akka addunyaatti beekamtii kan gaban sadarkaa
ittisa elektirikaa (electrical resistivity) fi mala
maaginetaa (magnetic methods) lamaaniin
gaggeeffamuun gaawwa jiru cufe. Kaayyoon hojii
kanaas calaggee dogoggoroota si’atoo, naannoo
laafoofi gosa dhakaa mooraa Yuunivarsiitii
Haramaayaaa jala jiru adda baasuufi ijaarsaafi
karoora mooraa gara fuulduraaf gajeelfama
ragaa irratti hundaa’e kennuudha.

Malaafi Argannoo

Qorannoon kanaan Vertical Electrical Soundings
(VES) sagaliifi gabxiilee qo’annoo maaginetii 398
galmee gi’oogiraafii afur hundaaf PASI 16 GL
Earth Resistivity Meter fi GSM-19T Proton
Magnetometer tajaajilamuun hojiirra oolaniiru.
Jabeenya ittisummaafi yabbina argachuuf ragaan
VES sooftweerii WinResist tajaajilamuun yoo
Geosoft QOasis

adeemsifaman, Montaj

guyyaadhaaf sirreessuufi

raawwateera. Sooftiweronni AutoCAD and Surfer

agarsiisuun

naannoolee dadhaboo, daangaa liitooloojiifi
gindaa’ina dogoggoraa ta’uu malan adda kan
baasan sadarkaalee

ittisaa, kaartaa gadi

fageenya jiruufi kaartaa garaa garummaa
maaginetawaa walitti fiduuf tajaajile. Hiikkaa
jiyo’elektirikaalaa kaa’uuf galmeen borehole

taasifameera.

Qorannoon jiyoofiziksii walitti makame kun akka
mul’isutti, Yuunivarsiitiin Haramayaa lafa jalaa
naannoo dadhabaa hedduufi dogoggoroota
si’atoo mudachuu malan kan of keessaa gabu
yoo ta’u, kunis adda durummaan sadarkaalee
biyyoo ittisa gadaanaa gaban, daangaa supheen
badhaadhan, dhakaalee caccabaniifi tuttuqgaa
litoloojawaa jeegamen wal gabata. Gulantaaleen
kun galmeewwan hunda keessa kan jiru ta’ee,
Galmee 3 (mooraa gidduu) fi 4 (kibbabaha
mooraa) jiyogiraafawaan

tasgaabaa’aa hintaane jabaa qabu.

gindaa’ina
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Ragaa Electrical Resistivity Profiles-n, ragaan VES
Galmee 3 (FAkii 1) sadarkaalee gurguddoo sadiiti
mul’ata: sadarkaa oliitti dhakaa caccabinsa gara
garaan jiru, lammaffaan sadarkaa ittisaa
gadaanaan (2—-22 Qm) suphee yabbuufi ce’'umsa
fagoo gara dolomite, basalt, and marble-ti.
Ittisummaa gadi aanaafi gabiyyeen jiidhina

ta’uun  kan

jijjiiramaa meeshaalee
caccaboofi bishaaniin guutaman, kan dadhabina

caasaa (abaniin

mul’isu

ibsama. Kaartaan ofirraa
ittisummaa gadi sobaa,
ittisummaa bal’aa < 70 QOm, sochii lafaa guddisan
kan amala kuufama biyyee ykn haala gilleensaa

jiraachuu mirkaneessa. Bakkeewwan VES-3 fi

fageenya naannoo

VES-4 gidduu jiran naannowwan dadhaboo gara
garaa waan gabaniif, kun ammoo raafamni
salphaa tokkoyyu hammaachuu akka danda’u
agarsiisa.

Galmeen 4 haala jiyooloojii tasgabbaa’aa hintaane
daran ifa ta’e kan calaqqisiisu agarsiisa (Fakkii 1).
Gulantaan olii haala adda ta’een haphii (3 m),
haala qilleensaa gadi fageenya hingabnefi
gulantaan sadaffaa ammoo dhakaa gosa adda
addaa kan akka dolomite, slate, fractured gabbro,
fi weathered quartzite kan guutamedha. Gulantaa
sadaffaa keessatti gama mekaanikaalaan laafaa
kan ta’e baay’ee caccabee argamuun gabbro kan
mul’isu, daangaan dadhabaa gadirraa kaasee akka
ta’edha. Kaartaan gad fageenya sobaa Galmee 4
keessatti haala wal fakkaatuun naannoowwan
bal’aa ittisa gadi aanaa gaban (baay’inaan < 60
Om) mul’isu, kunis kuufama gqola, jiidha ykn
supheedhaan badhaadhe
raafama sochii hammeessuun beekamu.

agarsiisa, isaanis

Kaartaan maaginetawaa adda hinbaanee

argannoo elektirikaalaa daran mirkaneesse.
Kaartaan haftee hinbeekamnee, dhakaa addaan
diigamaa ykn walitti maxxanaa calaqqisiisuun,
naannoo saaxilamummaa maagneetii gadi aanaa

bal’aa ta’uu agarsiisa.
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(a) Geoelectric section along HU- P-3, Oromia Regional State
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Fakii 1. Kutaalee jiyooloojii: (a) Galmee -3 (Naannoo gidduu), (b) Galmeee-4 (kibbabaha mooraa).

Naannoowwan hanga ta’een amala hinbaramne
ol'aanaa gaban adeemsa peedoojeenikii ykn seensa
ibiddaa lafa jalaa irraa maagneetii guddisuu wajjin
walsimu; waantonni adda hinbaane kun tuttugaa
litooloojiifi dogoggora humna gabu hordofeeti.
Kaartaan Analytical Signal fi Tilt Derivative boca fakii
dogoggoraa kan calaqqisiisu yoo ta’u, baay’een isaanii
NW-SE-tti deemu, kunis mooraa jalatti addaan ciccituun
caasaa jiraachuu agarsiisa. Itti fufinsa dhabuun kunneen
litolojii harkisa gadaanaafi harkisa olaanaa gidduu
daangaa ta’ee mul'ata. Kaartaan Tilt Derivative
tuttugaawwan gadi fageenya gara garaa adda baas,
Euler Deconvolution ammoo gadi fageenya m 138-203
dadhaboo  dogoggoraan

walgabatan fura, kana malees tasgabbii dhabuun lafa

irratti naannoowwan

jalaa jiraachuu isaa daran mirkaneessa. Ragaaleen
walitti dhufan akka mul’isanitti, bakkeewwan hedduun
guutuu Yunivarsiitii Haramayaatti zoonii oloo kan kirkira
lafaa xixiggoo haalaan guddisu, keessumaa bakka
gulantaan suphee, dhagaa diigamaa, gabbro caccabeefi
marlstone wal fakkaatu. Qindaa’inni jiyooloojii akkasii
hidhata jabaa dhabuufi amala diigamuu gabaachuu
isaaniin balaa raafama olaanaa akka saaxilaman baay’ee
beekamaadha. Kanaafuu, ijaarsi naannolee kanneenitti
taasifamu dhiifamuu qaba, caasaaleen zoonii laafoo
jedhamanii adda baafamnii jiranitti dhihoo kan ta’an
balaa raafamaaf saaxilamummaan isaanii gaba.
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Figure 2: a) Residual magnetic map, b) Tilt Derivative
map, c) Northwest-Southeast (NW-SE) orientation of

features observed in the study area, and d) Analytical
signal map.
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Yaada Imaammataa
e Komishiniin To’annoo Balaa Biyyaalessaa

* Ministeerri  Misooma  Magaalaafi Mana gajeelfama qophii kirkira lafaafi karoora itti
Jireenyaa pirojektoota ijaarsaa gurguddoo fayyadama lafaa keessatti kaartaa dogoggora
mooraa yunivarsiiti  naannolee  sosochiif jiyoofiziksii hammachuu gaba.
saaxilamoo ta’an keessatti raggaasisuun dura
madaallii jiyoofiziksii lafa jalaa kanneen akka e Dhaabbileen injinariingiifi ijaarsaa
gorannoo elektirikii dandamachuufi maagneetii yunivarsiitiwwan  waliin  hojjetan  bu’aa
ulaagaa taasisuu qaba. jiyoofiziksii  dizaayinii ijaarsaatti makuun

istaandaardii dandamannaa raafamaa

e Yuunivarsiitin  Haramayaa kutaalee giddu mirkaneessuu gabu.

galeessaafi kibba-baha mooraa kan qorannoon
jiyoofiziksii caccabni gadi fagoofi tuttugaa
jiyooloojii dadhabaa (Galmee 3 fi 4) ta’uu argate,
ijaarsa gara fuula duraatiif waan hinmijoofneef
ijaarsa haaraa dhaabuu gaba.
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Caamsaa 2018

Raadiyooloojii irraa Walabummaa Fayyadaama Jimaa: Xiinxala
Ragaa Biyyeefi Baalaa Aanaa Guraawaa

Jaafaar

Masaay Tachaan?, Galaanaa Amantee?, Isheetuu Dirriibaa?, fi Taklawayinii Barihee!
1Kutaa Barnoota Fiziiksii, Koleejii Saayinsii Uumamaa fi Herreegaa, Yuunivarsiitii Haramaayaa,

Itiyoophiyaa

Ergaawwan ljoo

e Baalli jimaa Aanaa Guraawaatti kuufama
raadiyoo’aktiviitii uumamaa safaramuu danda’u
gaba, giddugaleessaan gindoomina sochii 238U =
6.54 Ba/kg, 232Th = 12.58 Bq/kg fi “°K = 361.4 Bg/kg
dha.

e Jimaa fayyadamuun hangi waggaatti gaama
namaa seenu hanga koomishiniin ittisa

raadiyoolojii addunyaa kaa’e (1 mSv/waggaa) kan

darbuufi hanga

eeyyamamu 0.3 mSv/waggaa dachaa sadiin caala.

saaxilamummaa  takkaan

e Iddattoon jimaa tokko tokko hanga gaama seenu
3.01 mSv/waggaa oomishu, kaneen guyyuu jimaa
gama’aniif yeroo dheeraa booda rakkoo fayyaa
akka ta’e agarsiisa.

Seensa

Qabiyyee raadiyo’aktiivii uumamaan mudatan
(QRUM) kanneen akka uranium (238U, 23°U),
thorium (%22Th), fi potassium-40 (*°K) biyyee,
nyaataafi bigiltuu hunda keessa jiru. Kuufamni
isaanii amala lafaa (geology), gindaa’ina biyyee
(soil chemistry) fi gosa midhaaniin garaa
garummaa gaba. Raadiyonukilaayidoonni kun
akka waliigalaatti gadi aanaa ta’anis, midhaan
faalame yeroo dheeraaf fayyadamuun
saaxilamummaa calaqgee keessaa dabala, kunis
balaa fayyaa kan akka kaansarii, miidhaa qaamaa
(organ) fi dhiibbaa jeneetikii fiduu danda’a. Baha

Itiyoophiyaa, bakka jimaan bal’inaan
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oomishamuufi fayyadamamutti,
raadiyonukilayid biyyee irraa gara bigiltoota

nyaatamanitti daddarbinsa isaa gorachuun
dhimma fayyaa, akkasumas dhimma
dinagdeetis.

Baha Harargeetti Aanaan Guraawaa, naannoo
jimaan hedduu beekamtudha.
Hawaasni naannoo taateewwan hinbaratamne

oomisha

kanneen akka ibidda ofumaan ka’uufi waanti
akka qgaangee mudachuu kan himan balaa
hinyaadamne naannoo irratti mudachuu akka

danda’u akeekkachiisa. Akkuma aadaan
fayyadama jimaa babal’ateefi guyyuu ta’e,
nageenya raadiyoloojii isaan wal gabatu

hubachuun barbaachisaadha. Qorannoon kun
safarrtuu sirnaa jalgabaa sadarkaa raadiyoloojii
uumamaa biyyeefi baala jimaa gandoota sadii
(Tuuta Jannataa, Mudana Jiruu Ballinaafi Gorroo)
irraa kan dhiheesse yoo ta’u, qajeelcha fayyaa
hawaasaa, to’annoo gonnaafi tarkaanfiwwan
to’annoo odeeffannoon akka gagqabu ragaaleen
kennamaniiru.

Malaafi Argannoo

Ooyruu jimaa gandoota sadii aanaa Guraawaa
keessaa saamuda biyyee 12 (gadi fageenya O-
30cm) fi baala jimaa 12ti funaaname. Saamudni
hunduu kan gogfaman, kan wal fakkeeffaman
(homogenized) fi xiinxalaman, laaboraatoorii

Email: haramaya.ro@haramaya.edu.et



Abbaa Taayitaa Teeknooloojii Itiyoophiyaatti
meeshaa germanium qulqullina olaanaa (HPGe)
saaxiltuu gamma-ray fayyadamuuni. Kuufamni
raawwii 238U, 232Th, 235y, fi 49K, galmee calaqqgee
raadiyoloojii kan ta’an taatee gita raadiyemii,
hanga ofitti fudhatamee, waggaatti hanga
argamu, sadarkaa balaa (Hex, Hin) fi carraa balaa
kaanserii umrii keessatti jiru dabalachuun
ulaagaa UNSCEAR fi ICRP hordofuun herregame.

Saamuda biyyee Guraawaatii

fudhatameen kuufamni raawwii kan mul’isu,

aanaa

raadiyoo niwukilayidoota uumamaan argaman
akka waliigalaatti daangaa
addunyaa keessa jira. Kuufamni giddu galeessaa
safarame 238U-f 17.22 + 1.22 Bq/kg, 32Th-f 34.50
+ 2.67 Bg/kg, “°K-f 275.75 + 4.11 Bg/kg fi 35U-f
2.26 + 0.64 Bq/kg sadarkaa biyyee uumamaan

nageenya idil-

madaalamaniin kan boodaa hanga ta’een ol

ka’uu mul’ise waliin. Indeeksii balaa
raadiyooloojii walgitu kanneen akka sochii
raadiyemii wal gitaa (87.79 Bq/kg), hanga ofitti
fudhatamee (40.71 nGy /h), doosii ga’aa
waggaatti alaa argatamu (0.05 mSv/y), doosii
ga’aa waggaatti manaa argatamu keessaa (0.20
mSv/y) fi carraa balaa kaansarii umurii keessatti
jiru (0.17 x 10-3) hundi giddugaleessa sadarkaa

addunyaatti taa’ee gadi jiru.
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Baalli jimaa ooyruu wal fakkaataa irraa
fudhatame, darbinsa radiyoniwukilaayidii biyyee
irraa  biqiltuuttii danda’uti
mul’ate. Giddu galeessi kuufama taatee 238U-f
6.54 + 1.02 Bg/kg, 23?Th-f 12.58 + 0.88 Bqg/kg fi
40K-f361.4 £ 25.1 Bg/kg yoo ta’an, jimaa Yemenii
238 olaanaa gabaachuu irraa kan darbe, jimaa
Keeniyaafi Yemeniin yoo wal bira gabamu

addabaafamuu

gadaanaadha. Kunis, xiyyeeffannoon kennamu
bakkaan daanga’aa akka ta’edha. Ga’eessi
guyyaatti kg0.5 gama’u waggaatti hangi gara
gaamaa seenu 0.37 hanga 3.01 mSy yoo
tilmaamamu, daangaa hanga ICRP waggaatti 1
mSy kaa’erra darbuun giddu galeessaan 1.09
mSy ta’uufi gosa nyaataa tokkorraa hanga
argamuu malu 0.3 mSy dacha sadii oliin darbe.
Saamudni tokko tokko 3 mSy/waggaa darbu,
kunis guyyaa tokkotti baayyee fayyadamuun
hanga raadiyoloojii fudhatamuu gabatamaan
dabala. Sadarkaa kanaan gaama seenuun
mudannoo rakkoo vyeroo dheeraa dabala,
kanneen akka kaanserii, lafeefi kalee keessa
kuufama radiyoniwkilaayid dabaluufi araada
jimaa gama’uu kanneen gaban irratti kuufama
saaxilamuu keessaa dabaluu hammata.
Xumurarratti, qorannoo kanaaf kaka’umsa kan
ta’e gama tokkoon ibiddaafi gaangeef hawaasni
aanaa Guraawaa saaxilamuu; raadiyo’aktii-viitiin
biyyee daangaa baramaa keessa ta’us,
argannoon qorannoo yaaddoo ummataa ragaa
saayinsiitiin - furuuf hordoffiin naannoo itti

fufiinsa gabu barbaachisaa ta’uu agarsiisa.
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Gabatee 1: Walbira gabama hamma raadiyoonuuklaayidii fi agarsiistota balaa raadiyooleejii.

Safartuu Biyyee (Mean t Baala Jimaa Daangaa Idil-Addunyaa
SD) (Mean + SD) (Ba/kg)

238 (Bg/kg) 17.22+1.22 6.54 +1.02 ~35 (soil average)

232Th (Bg/kg) 34,50 +2.67 12.58 + 0.88 ~45 (soil average)

40K (Bg/kg) 275.75+4.11 361.4+25.1 ~420 (soil average)

235 (Bg/kg) 2.26 £ 0.64 — No global reference

Radium Equivalent (Ra_eq) 87.79 Ba/kg — 89 Ba/kg

Absorbed Dose Rate (nGy/h) 40.71 — 59

Outdoor Annual Dose (mSv/y)  0.05 — 0.07

Indoor Annual Dose (mSv/y) 0.2 — 0.41

Ingestion Dose (mSv/y) —

1.09 (0.37-3.01)

1 mSv/y (ICRP limit); 0.3
mSv/y

Yaada Imaammataa
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Ministeerri Fayyaa jimaa fayyummaan isaa
eegame fayyadamuu irratti gajeelfama ummataa
kennuufi balaa fayyaa calaggeen walgabatee
dhufuu danda’u irratti hubannoo uumuu gaba.

Abbaan Taayitaa Nyaataafi Qorichaa Itiyoophiyaa

gorannoo raadiyooniwukilaayidii jimaa
gorachuufi gabiyyee raadiyoo’aktiivii
oomishaalee jimaa keessatti argaman irratti

daangaa hayyamame kaa’uu gaba.

Abbaan Taayitaa Ittisa Raadiyaashinii Iltyoophiyaa
biyyeefi ooyruu jimaa aanaa Gurawaa yeroo
yeroon hordofuufi dabalataan sadarkaa olka’insa
235 argame qorachuu gaba.

https://www.haramaya.edu.et

Ministeerri Qonnaa sakatta’iinsa raadiyoloojii
tajaajila ekisteenshinii isaa keessatti dabaluun
gonnaan bultoonni hojii gonnaa fayyaalessa
akka tajaajilaman tumsuu qgaba.

dhaabbileen
gorannoo raadiyonuukilaayidii biyyee irraa gara
bigiltuutti darbu qorannoo vyeroo dheeraa
gaggeessuufi  tattaaffii  hordoffii
sadarkaa gadii jiraniif tumsa tekinikaa gochuu
itti fufuu qabu.

Yuunivarsiitiin Haramayaafi

naannoo
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Mission

Undertake knowledge-generating, problem-solving and cutting-edge research, and provide demand-driven,

transformative community engagement activities that contribute to local, national, regional and sustainable

development. 5. o
Vision

Haramaya University aspires to be one of the top ten universities in Eastern Africa with an international

reputation by 2030.
Goal

To develop into an autonomous, independent graduate and research university (academic and research institute)
recognized for competitive national and international quality and relevance in its teaching, research and
community engagement.

Haramaya University — Research Themes and Sub-themes

Theme 1: Productivity and Environmental Sustainability for Food Theme 4: Human and Social Development

Security and Poverty Alleviation Sub-themes:

Sub-themes: e Society, culture, and tourism
e Animal production and health , e Educational advancement and quality
e Plant production and health assurance
¢ Environment, natural resources, and climate change e Population, gender, and development

e Governance and the rule of law
Theme 2: Human Health, Nutrition and Welfare
Sub-themes:
¢ Health promotion and disease prevention
e Advances in curative and rehabilitative health services ar’
disease management
e Nutrition, food safety and security, dietetics, and nutritional
problems
» Reproductive health, maternal and child health

Theme 5: Institutions, Innovation Systems, and
Economic Development
Sub-themes:
¢ Economic development, policy, and
institutional analysis
e systems and impact evaluation studies

Theme 3: Energy, Engineering, and Information Technologies

Sub-themes: Theme &: Basic Science Research
¢ Information technology and computing Sub-themes:
¢ Advanced materials research and development » Bioscience research
o Energy resource development and utilization e Chemical science research
o Postharvest technology, processing, and food analysis e Biophysics and computational physics
o Civil infrastructure, manufacturing, and industrial ¢ Mathematical research

technology




