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1. General Background
Ethiopia has nine Regional states, from which Harari People Regional State is among the nine
Regions and located in the eastern part of the country. The total geographical area of the Region is
about 343.21 km2 area and located between 42.030 – 42.160 North of Latitude and 9.110-9.240 East of
Longitude. Based on the 2007 Census report, Harari has a total population of 183,415, of whom
92,316 were men and 91,099 women. The Region is the only one in Ethiopia where the majority of its
population lives in urban area: 99,368 or 54.18% of the population are urban inhabitants. The
estimated population density is 534 people per square kilo meter. Major ethnic groups in the region
include the Oromo (56.41%), Amhara (22.77%), Harari (8.65%), Gurage (4.34%), Somali (3.87%),
Tigray (1.53%) and Argoba (1.26%). Major languages spoken in Harari are Oromiffa (56.84%),
Amharic (27.53%), Harari (7.33%), and Somali (3.70%). The region has 19 urban Kebeles and 17
rural kebeles. In general the town of Harar has been suffering from lack or acute shortage of safe
drinking water. Economically, the population is engaged predominantly in commerce, farming and
civil service. Sorghum, Maize, Chat, Coffee, Orange, Mango are among major agricultural products.
However, the Harari economy is predominantly dependent on the growing, packaging and
transportation of Chat.

According to Harari SOER (2015), climatic zone of the region traditionally classified in to
Weyna-Dega and Kolla. The altitude of the town ranges from 2200m.a.s.l. in Hakim Mountain to
1300m.a.s.l. in Kille peasant association in Erer Valley (Harari SOER 2015). Hakim Gara is one of
the ecosystems that found in Harari, which is highly degraded due to anthropogenic effect and
considered as the water tower for Harari. But now a days the Hakim Gara is highly degraded due to
deforestation, over use of natural resource like stone quarrying and low conservation measures. Such
things that made the area more degraded so, these condition aggravate the people live around the
Hakim Gara become more vulnerable and affected by the impact of environment Hazards like flash
flood.
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1.1

Environment for Green Economy Development

Human beings highly interacting with the environment, to full feel their basic needs like food, shelter,
fuel energy, clean air, and water etc. Human being disrupt by their interaction with the environment
through over exploitation of natural resource and produce unwanted waste substances, this condition
alter the environment on the contrary, environment also affect human lives. Human impact on the
environment increased through expansion of industrialization (http://www.open.edu/).
According to Human Development Report (2016) Progress in human development has been
impressive over the past 25 years. The Millennium Declaration and the Millennium Development
Goals Global commitments at the turn of the century to end basic human deprivations within 15 years
added to the momentum. Yet human development has been uneven, and human deprivations persist.
Some groups, communities, societies and people have achieved only the basics of human
development, and some not even that. New development challenges have emerged, ranging from
inequalities to climate change, from epidemics to desperate migration, from conflicts to violent
extremism. To solve the challenges of development needs use environmental friendly means improve
sustainable use of environment resource especially development of green economy is very necessary
to improve human wellbeing and social equity by reducing environmental risks and ecological
scarcities.

Figure 1 Three Dimensions of Sustainability
Source: (G.Sonnemann 2015)
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Nevertheless, the record of development at the global level is found to be unsatisfactory and criticized
for two reasons. First, the benefits of development have been distributed unevenly, i.e. income
inequalities remain persistent and sometimes increasing over time; and the global numbers of
extremely poor and malnourished people have either remained high or in some areas have increased.
Secondly, development-related endeavors have resulted in major negative impacts on the
environment such as depletion of biological resources and pollution and on the existing social
structures. Growing awareness on the failure of the traditional development thinking to satisfy the
needs of the expanding global population, in turn, led to emergence of the idea of sustainable
development.
Sustainable development is development which meets the needs of the present generation without
compromising the ability of future generations to meet their own needs. The concept of sustainable
development takes into account the interlinking of the environment, economic and social issues.
The idea of development, in this sense, is not based on a straight-line progression from traditional to
modern mass-consumption society which results in social inequalities and negative environmental
impacts. Instead, the kind of development aspired here is that remedies social inequities and
environmental damage while maintaining a sound economic base. The kind of economy developed in
this case is green economy that results in improved human-wellbeing and social equity while
significantly reducing environmental risks and ecological scarcities.
Most of African countries their economy activity and livelihood based on natural capital assets in
order to raise their economic growth rates, over exploits the natural resource and degraded the
environment, change the climate, increases desertification, and increase environmental risks and
resource scarcities due to these most of African countries are face to persistent poverty(UNECA
2012).
The Government of the Federal Democratic Republic of Ethiopia and the Regional State governments
are striving to fulfill their responsibilities to their citizens. They strive to provide social services and
security, ensure adequate functioning of infrastructure, provide a climate conductive employment and
pay their debts. They are promoting development, and achieve their national aspirations using the
resources available at their disposal. To be able to achieve the desired social and economic

3

development, the government has already started to pursue its development endeavors following the
green growth path.
Accordingly, the country‟s 5 years Growth and Transformation Plan (GTP) that aims at improving
the livelihoods of its people is being implemented. The GTP, which aims at sustaining the rapid and
broad-based growth of the country, hinges on seven pillars and four of these (i.e. sustaining faster and
equitable economic growth, maintaining agriculture as a major source of economic growth, creating
favorable conditions for the industry to play key role in the economy, and enhancing expansion and
quality of infrastructure development). Furthermore the environmental sector plan is one of the GTP
of the country.
The green economy, growth is mostly based on the reduction of carbon emissions and pollution and
enhances energy and resource efficiency prevents the loss of biodiversity and ecosystem services.
Ethiopia aims to be a middle‐income country by 2025 through developing a climate‐resilient green
economy. The country has developed Climate Resilient Green Economy (CRGE) strategy and
mainstreamed it into the second Growth and Transformation Plan (GTPII) NAP-ETH (2017).
GTP-II argues that reaching its goals require significant investments to boost agricultural
productivity, strengthen the industrial base and foster export-oriented growth NAP-ETH (2017).
NAP-ETH aims to strengthen holistic integration of climate change adaptation in Ethiopia‟s longterm development pathway; its vision is to create climate change impact resilient development for
Ethiopia and its people NAP-ETH (2017).
One of the activities outlined within the environment sector plan of the GTP is the preparation of the
State of the Environment Report of the country through undertaking fast assessment and study. To
this end, the federal Democratic Republic of Ethiopia Ministry of Environment, Forest and Climate
Change have conducted assessment on the Hakim Gara. The study was accompanied through a team
of multidisciplinary professionals in an integrated approach.
1.2

Frameworks/Approaches

The current study use Driver, Pressure, State, Impact and Response (DPSIR) approaches.
1.3

The Driver-Pressure-State-Impact-Response framework
4

The DPSIR framework is a variant of the Pressure – State – Response (PSR) framework originally
developed by Rapport and Friend (1979) for Statistics Canada and also adopted by other bodies such
as UNEP in the GEO and AEO processes.
The “DPSIR” framework is multi-scalable and indicates generic cause and effect relations within and
among the following:
• DRIVERS: The drivers are sometimes referred to as indirect or underlying drivers or driving forces
and refer to fundamental processes in society, which drives activities having a direct impact on the
environment;
• PRESSURES: The pressure is sometimes referred to as direct drivers as in the framework. It
includes in this case the social and economic sectors of society (also sometimes considered as
Drivers). Human interventions may be directed towards causing a desired environmental change and
may be subject to feedbacks in terms of environmental change, or could be an intentional or unintentional by-products of other human activities (i.e., pollution);
• STATE: Environmental state also includes trends, often referred to as environmental change, which
could be both naturally and human induced. One form of change, such as climate change, may lead to
other forms of change such as biodiversity loss (a secondary effect of climate gas emissions);
• IMPACTS: Environmental change may positively or negatively influence human wellbeing (as
reflected in international goals and targets) through changes in environmental services and
environmental stress. Vulnerability to change varies between groups of people depending on their
geographic, economic and social location, exposure to change and capacity to mitigate or adapt to
change Human well-being, vulnerability and coping capacity is dependent on access to social and
economic goods and services and exposure to social and economic stress;
• RESPONSES: Responses consist of elements among the drivers, pressures and impacts which may
be used for managing society in order to alter the human environment interactions. Drivers, pressures
and impacts that can be altered by a decision-maker at a given scale are referred to as endogenous
factors, while those that can‟t are referred to as exogenous factors.
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1

Socio-Economic Environment

The social environment, social context, sociocultural context, or scene, refers to the immediate
physical and social setting in which people live or in which something happens or develops. It
includes the culture that the individual was educated or lives in, and the people and institutions with
whom they interact. The interaction may be in person or through communication media, even
anonymous or one-way, and may not imply equality of social status.
Therefore the social environment is a broader concept than that of social class or social circle
(http://www.definitions.net/definition/socialenvironment).

1.1 State and Trend of the Socio-Economic Environment
1.1.1

Population

The distribution of Ethiopia‟s population is influenced greatly by altitude, climate, availability of
good soil, and the presence or absence of infectious diseases such as malaria. These physical factors
explain the high concentration of the population in the highlands. About 14 percent of the population
lives in areas with an altitude of 2,400 meters above sea level (m.a.s.l) or higher, in climates similar
to the temperate zone outside the tropics. About 75 percent live between 1,500 and 2,400 (m.a.s.l)
where temperature is moderate and the rest live below 1,500 (m.a.s.l) where temperatures are high.
The hot zone encompasses more than half of Ethiopia's territory but contains only 11 percent of the
population (Aynalem, Teller et al. 2007).
The population size of Harari grew nearly 300% (see Table. 1) between the first census (1984) and
the last (2007), partly due to changes in political boundaries and definitions. The 2007 definition
divides the region into two as rural Harari (population, 84047) and urban Harari (population, 99368)
for a total of 183,415 people.
Table 1 Population Growth Trend of Harari (1984 -2017)

Year(G.C)

.

RURAL P0PULATION.

URBAN P0PULATION

TOTAL

.

P0PN.

MALE

FEMALE

TOTAL

MALE

FEMALE

TOTAL

MALE

FEMALE

TOTAL

1984

-

-

-

-

-

63,070

-

-

63,070

1994

-

-

-

-

-

131,139

-

-

131,139
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2007

-

-

84,047

-

-

99,368

-

-

183,415

2017

55,000

54,000

109,000

69,000

68,000

137,000

124,000

122,000

246,000

(Projected)
Source :- (CSA, 2007)

As the population increases, their economic interest, the demand on infrastructure, food security,
energy source, health facilities and basic necessities as a whole is increasing. The consequences
which we saw in the nearby ecosystem of Hakim Gara proves that the forest cover has removed and
changed to farm land, residential area and quarry to extract row material for construction in the Harar
city and the neighboring cities, towns and hamlets .
1.1.2

Education

Education is the most important factor that plays a leading role in Human development. It promotes a
productive and informed citizenry and creates opportunities for the socially and economically under
privileged section of the society. One of primary goals of FDRE and Ministry of Education is
promoting primary education in every corner of the country, based on the motto "quality education
for all". Accordingly, regions are working in line with this objective (www.Moe.gov.et).
In the last one decade enrolment in the study area, as seen from figure 2 and 3, at primary and
secondary education levels revealed significant increase, still large proportion of school age
population remains outside school system. With due emphasis given by the government to extend
education to all segments of the society, primary and secondary enrolment in the basin has increased
sharply over the past five years. When considering the enrolment of female students at primary
education, it shares 46.3 percent in 2011/12 academic year but, in 2015/2016 decrease to 45.2 and for
the same sex group secondary education enrolment has included 45.3 percent in the same year
2011/12 and shows increment in 2015/16 to 47.7 percent.
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Figure 2 Number of Students Harari primary Schools
Source; ( www.Moe.gov.et)

Figure3 Number of student in Harari secondary schools
Source; (www.Moe.gov.et)

2.1.3 Health
The Health service sector is one of the key sectors of the economy. Adequate health service is one
aspect of social service that communities aspire to get from the government. To this end, the
8

Government of Ethiopia is putting the maximum possible effort to set targets towards societal
development such as GTP goals and targets, and other policies and strategies.
This is exhibited by increasing number of health institutions being established in different regions
including the rural clinics. Despite this there are growing challenges to the effective delivery of the
health services.
In the study area, it was observed that major health problems are uneven distribution of health
services, shortage of health trained manpower, low coverage of clean water and sanitation services,
lack of self-hygiene and environmental sanitation, which result into high prevalence of communicable
diseases.
According to Harari Arategna Health Centre the majority of health problems are observed in Figure 4,

Figure 4 Ten Top Causes of Morbidity at Arategna Health Centre (During 2008)
Source; Harari Arategna Health Centre Report (year 2008 or 2016)

2.1.4 Infrastructure
Infrastructure is an umbrella term for many activities; it plays a very important role for industrial and
overall economy World Bank report (2004).
Economic infrastructure promotes economic activity, such as roads, highways, railroads, airports, sea
ports, electricity, telecommunications, water supply and sanitation. Social infrastructure (such as
schools, libraries, universities, clinics, hospitals, courts, museums, theatres, playgrounds, parks,
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fountains and statues) supports the health, education and cultural standards of the population
activities that have both direct and indirect impact on the welfare.
A variety of infrastructure and services were considered by Harari region; which includes speciﬁcally
economy infrastructures like road, energy, electricity, telecommunications and,, water supply
infrastructure, and social infrastructure mainly education and health.

Figure 5 Infrastructure Development Harari Region
Source; Regional State Government Communication Office (2017)

Currently economy infrastructures like road, electricity telecommunications and water supply and
social infrastructure mainly education and health structure could be easily seen in Harari region.
Electricity and telecommunication facilities are increasingly time to time .The number of mobile
phone as well as fixed line of telephone users is also increasing. Most of these rural villages
connected with electricity
According to Harari Regional State Government Communication Office 2017As part of the national
effort, the Harari People‟s Regional State has invested in infrastructure with visible effect on the
socio-economic developments of the people of the region. Access to clean water has increased from
40 per cent in 2010 to 88.5 per cent in 2015. Similarly, during the same period, the number of
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primary level schools in the region increased from 58 to 84 and the number of secondary level
schools increased from 8 to 14.
The health infrastructure, 8 hospitals, 8 health centers, 55 clinics, and 7 health posts have been built.
Currently, a referral hospital with the capacity of 900 beds is under construction with outlays from the
Federal Government (Regional State Government Communication Office 2017).
The Harari Regional State has also invested in the road infrastructure paving new routes and
upgrading the existing ones, the major Addis Ababa - Djibouti railway which passes through the
Eastern Ethiopia regions is expected to boost the development efforts of the Harari region
(Demographic and Socio-Economic Profile of Harari Region 2010).
Endeavors in infrastructural development and in other sectors have helped the Harari region register
remarkable economic growth. The economic growth in the region was broad-based and robust
enough to slash poverty significantly. Between the years 2005 and 2011, proportion of citizens below
the poverty line in the Harari regional state declined from 27 per cent to 11.1 per cent. Current and
future efforts in expanding infrastructure are designed to help the process of structural transformation
in the region (Regional State Government Communication Office 2017).

2.2 Driver and Pressure of Social Environment
Hakim Gara is one of highly degraded ecosystem. The main drivers for the deterioration of the
ecosystem are population growth, rapid urbanization, expansion of industrialization, and an increase
in economic activities.

2.3 Impact due to Social Environment change
Due to natural resource degradation of Hakim Gara ecosystem; different habitats, fruits, animals and
medicinal plants become endangered and extinct. As the livelihood of the society depends on the
Hakim Gara ecosystem which is highly affected and disrupted, the services they get from the
ecosystem is declining and have got scarcity of drinking water, women and children go to long
distance to fiche water and to collect firewood. Climate change and climate variability make for the
society more vulnerable for drought and flood as a result of this the society become food in secured.
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Expansions of infrastructure cause loss of different habitats and declining different biodiversity, in
general natural resources.

2.4 Responses to Social Environment
Different response measures were taken to decrease the growth of population they were applying
different family planning method. The society who live in Jelina, Hakim, Geleme –Shira, Negad-Ras
etc. locality have practicing different conservation activities like soil and water conservation
structures, beekeeping ,seedling production in nursery sites, seedling plantation, cut off drain etc.
world food program assisting food aid for the site guards of Hakim Gara in different directions.

2.5 Outlook for socio Economy
Economic green growth and development; technology and innovation; environmentally sustainable
economic progress; more resilient; sustained economic growth; driver for economic growth; new
growth engines; green technology; new job opportunities; qualitative growth rather than simply
increasing GDP; job creation or GDP growth

3

The Physical Environment

3.1 Land
The area of Harari Region is bounded between 42.030 – 42.160 North of latitude and 9.110-9.240 East
of longitude

12

Figure 6: Location Map of Hakim Gara

The neighboring woredas include, in the North Komobolcha woreda, in the south Fedis woreda, in
the East Gursum and Babile and in the west Haromaya of Eastern Hararghe zone of Oromiya
Regional state. It has the area of around 343.21km2.

3.1.3 Land Tenure Dynamics in Harar
Land tenure is essentially a social and political concept that deals with the exercise of the rights and
responsibilities of peoples or institutions on a specific land. It is strictly related to the productive
values of the land. In the discussion of land tenure, relations could be approached from two levels: the
social and political levels. The former underlines how descendants of a particular founding father or
mother share the land. It implies in what ways class, status, and rank relate to each other in a certain
society. On the other hand, the political level discusses the structure. (History of Harar and the
Hararis, Harari people regional state culture, heritage and tourism bureau October 2015).
3.1.4 Land Degradation
Land degradation is the most series environmental problem of Harari region. It has many causes
including soil erosion (sheet and gully erosion) due to ploughing marginal lands that is land with soil
depth less than 50cm and > 30% slope. Removal of crop residues for livestock feed and for fuel wood
without replacement, overgrazing, continued loss and degradation of shrub area for construction and
fuel wood purpose and lack of appropriate soil conservation measures. Unplanned development of
various types of land use is also another factor that contributes to soil erosion and land degradation.
Thus soil of the majority of Agricultural lands in the region is in general, shallow in depth poor in
fertility and in many places unproductive. Truncated sub soil and /or sparrow liter exposed on steeper
slopes. The increasing rate of erosion across moderate and steep slopes of the region and its
devastating results is clearly observed even in Harar town. The gullies developed in the downstream
of Hakim Gara and its surrounding of Harari city is living of land degradation.
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3.1.5 State and Trend of Land
Land state also includes trends, often referred to as environmental change, which could be both
naturally and human induced. One form of change, such as climate change, referred to as a direct
driver to degradation it may lead to other forms of change such as biodiversity as a secondary effect
of soil erosion in different stages.
The situation on the indicated ecosystem is an evidence for the destruction of the fragile Land and
forest resource.
Forest trees and bushy plants are cleared for farmland to produce food crop, for fuel wood, house
construction and for income generation to sell in the neighboring towns and city.
Stone Extracting quarry sites are established to fulfill the raising demands for the Harar city and other
construction companies, stone crash plantation to produce gravel production, illegal encroachment is
highly intense to get land for house construction and settlement.
During the Focus Group Discussion (FGD) raised ideas the previous land holders rent their land
illegally to the quarry extractors taking into consideration the profitability of the sell. That activates
the fast degradation of land and its resources time to time comparing their experience of the last 20 up
to 25 years.
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KOBLE STONE CURVING AREA

STONE
EXTRACTION
FOR
CONSTRUCTION

Figure 7: The current Land Feature and Their Utilization
Source; Field Visit
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QUARRY FOR STONE EXTRAUCTION SITES

MAIZE AND CHAT FIELDS

Figure 8 : Land Changed to Farm Plot for Perennial and Seasonal Maize Production After the Mining of Rock.
Source; Field Visit
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3.1.6 Driver and pressure for land degradation
Human interventions, deforestation are the main pressures for land degradation of Hakim Gara
Ecosystem. Based on the population increment and work needy young generation the natural
resources pressure became savior to carry the population and it leads to the extraction of the land
resources for different purposes like:

Settlement for the growing population to accomplish the shelter demand



Infrastructural development in road, Schools, health centers…



Raw materials for the new construction sites



Farmland enlargement to fulfill the food demand and food insecurity.

During the time of focus group discussion with the Woreda and Kebele representatives and a group of
people, the youths are extracting rocks for construction of houses, Kobel stone for road construction
in the Harar city. The youths and other society members are organized in 8 associations having
members 25 up to 30 members in each association in Hakim Woreda quarry sites. The Kobelstone
and unprocessed stone is sent and sold up to Dire Dawa and Jig Jiga which is produced (extracted) by
illegally producers out of the legal associations.
3.1.7 Impact of land degradation on the livelihood system of the local people
In the case of land degradation and environmental change influence human wellbeing through
changes in environmental services and environmental stress. Vulnerability to change varies between
groups of people depending on their geographic, economic and social location, exposure to change
and capacity to mitigate or adapt to change Human well-being, vulnerability and coping capacity is
dependent on access to social and economic goods and services and exposure to social and economic
stress.
During the FGD the people who participate in the discussion forward resource extraction like quarry
directed towards causing
 land use land cover change
 flash flood which comes from the affected hillside of Hakim Gara, the coverage of residential
areas by eroded soil sedimentation and the walkways between the houses and adjacent
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dwellings in the village and city are eroded and changed to rills and gullies and it make
difficult the healthy movement of the community around Hakim Gara
 the covering of water sources by sedimentation like springs at the foot of the hill,
Invasive plants (weeds) are covering the area by dominating the native plant because of
ecosystem disturbance (Figure 9)

Mexican sunflower (Tithonia diversifolia)

INVASIVE WEEDS
Mexican sunflower (Tithonia diversifolia)

Lantana (Lantana camara)

Parthenium (Parthenium hysterophorus)

Figure 9: Invasive plants (weeds)
Source; Field Visit

The productivity of land is drastically changed as we saw in the field farmers state that due to water
stress

indicates the plant the stand and the strength of the crops like potato, maize and sorghum

approach to weak and dry ( Figure 10 ).
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Figure10: Moisture stressed sorghum Crop and Poorly Managed soil
Source; Field Visit

3.1.8 Response Measures in Improving the Status of Land Degradation
Responses consist of elements among the drivers, pressures and impacts which may be used for
managing society in order to alter the human land interactions.
The regional state government and other stakeholders are giving concentration for the problem
around Hakim Gara to re habilitate the ecosystem by designing and organizing solutions like:Around the localities of Hakim, GelmeShera, Fedis, AberKelea, Lugo, Negadras, Burqa, Sofi,
etc. are constructing soil conservation measures by filling the ditches of the hillside and
quarry sites with the cooperation of Mines and Energy, Agriculture and Natural Resources
and Environmental Protection, etc. Bureaus
By the support of World Food Program (WFP) starting from the top of the Hakim Gara up to
Burqa River they tried to protect the soil and forest resource and constructing physical soil
conservation structures.
Practicing to control and take an action on the illegal house constructers and resource
extractors from Hakim Gara
By reminding the flood incidence around Kebele 15(Jelina)…the residents of the area had
constructed protection structures(cut off drain) by the assistance and cooperation with Harar
Brewery Factory (Figure 11)
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Soil and water conservation structure on the
Hillside

Cut off
drain
ffor

Figure 11: Soil Conservation and cut off drain structures.
Source; Field Visit

3.1.9 Outlook on Land
As we have seen and discussed with FGD members of the community including our understand,
unless the regional government of Harari region and Oromiya regional state government concerned
bodies and stakeholders deal and work together to protect and save the Hakim Gara ecosystem in
common understanding, the futurity would be unpredictable because;
 Ownership of the ecosystem is under question mark
 The biodiversity of the area will lead to total loss
 The natural resource utilization never be sustainable
 The land /soil cover change is approaching towards a bare rocky hill; in general the existence of the
community will be hopeless.

3.2 Water
Water is among natural resources which are very important for life. It is part of the life supporting
systems and one of the precious gifts to mankind. It is also extremely needed by mankind for
drinking, washing, hydroelectric power; irrigation, for watering plants and many other uses which are
basic for human and many natural resources survival. It can be found liquid, solid and gaseous forms
Lily Mersha (2014),
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However, lack of access to safe drinking water and basic sanitation is one of the problems affecting
billions of people around the world (Hesperian Foundation, 2005). This is particularly in the
developing countries where level of access to water and water related facilities are said to be very
low.
Ethiopia has a huge potential of water resources which can be used for various purposes. This water
resources is rivers, lakes, streams which are distributed all over the country though it‟s uneven
because of different in geographical distribution, weather condition and forest coverage of the area.
Harari is one of the regional states in Federal Democratic Republic of Ethiopia which are facing big
problem of water scarcity.
3.2.1

State and trend of fresh water

According to Harari SOER (2015), the Harari region water resource mainly consists of rivers and
springs in urban and rural areas. The main rivers are Besidimo River; Erer River and Hamaressa
River which end up in the Wabi Shebelle River. The three rivers are used for small scale irrigation
purpose and the local communities living adjacent to these rivers also use for domestic and livestock
use.

A number of streams also exist around Harari, most of the dwellers of the region use for

domestic consumption, small holder irrigation and other uses both in urban and rural areas.
Table 2 Three River in Harari Region

No

Name of the river

Length of river in the region(km)

1

Hamaressa

14.7

2

Erer

28.2

3

Besidimo

21.3

Source: Harari SOER (2015)

Lily Mersha (2014) affirmed that, many streams and springs are dried and the volume streams and
rivers as well as water discharge have been decreasing from time to time. A UNICEF report (2004)
also indicates that water resources of Harari City can no longer able to supply water for the region.
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During Focus group discussion the participants explained Hakim Gara water resource which had been
used as a water supply source for surrounding locality is completely dried and the Region had been
suffering a lot from shortage of water for the past two decades due to Hakim Gara degradation.
3.2.2

Driver and pressure on fresh water

Different data indicate that there are various driving forces which led to the Harari region‟s water
resources to get deteriorated overtime. According to Lily Mersha (2014), the principal driver of the
decrement of the volume of rivers and streams as well as drying of some streams was resulted from
population growth, lack of the proper utilization of water resource and conversion of natural forests to
agricultural field. This problem contributed to the unsustainability of the water resources in the area.
Harari city population was increased from 95,818 in 1997 to 102,962 in 2000 (Demographic and
Socio-Economic Profile of Harari Region, 2015). According to CSA currently in 2017 the total
population of Harari Region reached 246,000, this indicates that the water demand of the city keeps
on increasing with an increase of its population.

Figure 12: Degraded Land and Deforesting Area on Hakim Gara
Source: (2017) on filed survey
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3.2.3

Pressures on Fresh Water

The report of Harari SOER(2015) identified that the root causes of water scarcity is clearing of forest
for agriculture, environmental degradation, climate change, Soil erosion and loss of soil fertility, and
lack of law enforcement are also the pressures for the deterioration of fresh water in the city.
Moreover, encroachment of farmers on Hakim Gara area uses water resource improperly.
3.2.4

Impact of Fresh Water Scarcity on Livelihood System of the Local People

As a result of drivers of water resource depletion and pressure behind it, there is high deterioration of
water resource and the region is getting dried overtime. According to Lily (2014) and FGD (2017),
the communities of the region have faced high shortage of water and they are enforced to use unsafe
water from unprotected water source.
Also, these data source indicated that women and girls are engaging in travelling long distance to
fetch water in traditional way for domestic water usage at home is dramatically reduced. Moreover,
the report affirmed that, there is a declining of water quality, surface water and ground water,
pollution of waterways which is used for small scale irrigation and other domestic purposes. These in
turn increase demand of water for all socio economic activity in the region as well as health problem.
For example, 1448 persons were affected by diarrhea in 2015 (Harari Health Office, 2015).
As a result of shortage of water, there is high problem of sanitation and children are sent to school
with dirty cloth and women are forced to go far to get water for domestic uses (UNICEF, 2004).
3.2.5

Response on Improving Fresh Water Scarcity

Implementation of natural resource management activities and ongoing activities such as yearly
environmental rehabilitation, watershed management and reforestation program, natural recharge of
ground device (like gabion) and implement demand management measures such as improve
extension services, public awareness and regulatory measures to improve the water use efficiency and
to conserve the water resources are the major measure being undertaken to conserve the water
resources of the city. Encouraging and promoting local community participation in watershed
management and water conservation measures and practices are also taken as remedy for the problem
of water resources of the city.
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According to the SoER Harari (2015), under taking water conservation measures to reduce soil
erosion and reservoir siltation, Community empowerment and establishment of autonomous and
semi-autonomous utility agencies in the city and development of water committee at woreda, Kebele
and water scheme levels, enhance the active movement of women for sustainable development and
management of water projects and Design and implement special training program to strength their
technical capacities in Operation and Maintenance are undertaken to solve the problems of water
resource and its quality in the region.
On the other hand, protected water supply scheme construction, motorized and open well dug as well
as training for local community on water resource management are undertaken by government,
nongovernmental organization and community Lily(2014).
3.2.6

Outlook

If Harari Regional state of government, the agriculture and natural resource office and other
stakeholders take the responsibility of managing the ecosystem of Hakim Gara, the Scarcity of water
resource of the region will improve, by applying the following option.
•

Strengthens natural resources conservation & management practices.

•

Collect and store the rain water and recharge the ground water.

•

Awareness creation capacity building of the people.

•

Strengthens regulatory measures to improve the water use efficiency

If we not apply the above option water availability of the region will endanger.

3.3 Biodiversity
3.3.1

States and Trend Biodiversity of Hakim Gara

Harari is one of the regions in Ethiopia endowed with biodiversity resources. It is rich in plant genetic
diversity specially those of fruit and medicinal plants. Even though, Harari people also had well
developed indigenous knowledge practices both to conserve and utilize these resources sustainably,
but the current vegetation of Hakim Gara are remnants of out of what has been deforested by people
surrounding the main city Harar and by those subsistence farmers.
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Figure 13 Forest Converted to Residential and Agricultural Land in Hakim Gara
Source; Field Visit

3.3.1.1 Flora Resource
The floral resources of Hakim Gara are Native plants like ኩኚ /Kugnee, wagar/(Olia Africana),
Hasad, ቂንጪብ(Kinchib), ዋንዛ / Cordia Africa / ቁርቁራ / Kurkura – (Zizyphus spp),ሀሳድ / Hasad Cuphorbia spp.Are Some Indigenous Plants of the Region /and hakim gara and currently their
abundance is totally decreased.
Fruit plants like mango and Hangora are found in wild and are the most abundant fruit trees. Rare
fruits likeሩማንRoman, Gishtaቲኒ/Cactu sspp ሐራሺቢሲ/ አቁያ/Risious communisአምባ/Mangifera
indicaዘይቱን/Gnava Psidiamguaue ሙዝ/para disca/ ወሽመላ/ ሰፈርጂን/ደርቢሲ/Tuto-መንደሪን/
ኩኚ/Peach Prunuspersieaፉርሱክ/ ሐንጎራ/- / were indigenous fruits to the area, currently the fruit
plants are gradually disappearing.
On another way the well-developed traditional knowledge of Harris to use cultural medicines enable
them to sustain different species of medicinal plants which are more than 55 species are identified
with their use (Yeneayehu Fenetahun, et,al. 2016).
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Figure 14 Protected Vegetation of Hakim Gara
Source; Field Visit

In Hakim Gara, what we observed during field visit was the remnant of the natural vegetation that
indicate the high land area was covered with natural high forest and woodland but, recently left with,
shrubs and white stone only.
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Figure 15 Degraded Biodiversity at Hakim Gara
Source; Field visit

3.3.1.2 Wild Faunal Resources
Harari encompasses a broad range of ecosystems with great varieties of habitats contributing for the
occurrence of high faunal diversity. However, information on terrestrial fauna as a whole is limited to
mammals, birds, reptiles, amphibians and arthropods including:- ወራባ/ Hyena /,አማ / Mongoose /,
ዘባድአዱሩ/ Serval cat, ሐሪያ / Wart hog /, አርነብ / Rabbit ,ገዳሙ /Duiker, ዶኮን / Elephant ,አየዘገዱ /
Fox ,አነኮ/ Common baboon , ሻሺት / Squirrel, koke,jigra, ,borofa,(Hareri region environmental
protection authority, 2016).
However; the number of these wild fauna resources are currently seen less in number also some are
extinct from the forest like lion as it was stated in focused group discussion.
3.3.2

Driver and pressure of Biodiversity in Hakim Gara

The main drivers of biodiversity loss are; inadequate forest ecosystems use through selective
extraction of individual species with high commercial contributes to degradation of ecosystem and
represents another threat to biodiversity.
 Land use change, in Hakim Gara biodiversity loss and Land use change is driven by traditional
agriculture to produce chat and coffee.
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 As lowland productive resources are exhausted the rural population migrates to the highlands
and establishes new settlements generally on forest ecosystem of Hakim Gara of Harari
Regional state. Cut and burn for agricultural land in the area of new human settlements.
Over-harvest:- of both woody and non-woody Products of Hakim Gara was occurring on a
widespread basis leading to deforestation, ecosystem degradation and biodiversity loss. Root causes
include demographic pressures and growing demand, especially urban demand of Harari city for
firewood, charcoal and other products such as stone extraction.

Figure 16 Stone Quarrying Hakim Gara Ecosystem
Source, Field Visit 2017

Overgrazing is reduction or elimination of the natural regeneration of woody species and preferred
forage species, bush encroachment in the area and loss of biodiversity. As we observe during field visit
removal of the forest for livestock feed without replacement, continued loss and degradation of shrub.
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Figure 17 Grazing on the Hakim Gara
Source; Field Visit 2017

 Over-hunting; Wildlife populations have been severely depleted by hunting in the area of the
region in Sofi Woreda Hakim Gara.
 Deforestation; deforestation could be considered minor at the individual property level while, the
aggregated deforestation is estimated to be significant. The forest cleared by the population for
agricultural land. In Harari region Hakim Gara charcoal production and fuel wood are seems to be
one of the greatest drivers for deforestation mainly in the areas of Sofi Wereda Hakim Gara.

Figure 18 Expansion of Farm Land in the Hakim Gara
Source; Field Visit
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 Fire; (burning of forest) also present a threat to forests, whether they are set purposely to clear
land for agriculture and destroy woody species that are unsuitable for grazing also for
extraction of stones normally the in area, thereby ensuring that the forest will not return to its
former.

Figure 19 Burning of Forest on Hakim Gara
Source; Field Visit

 Invasive Species; It is one of the major factors threatening biodiversity resources in Hakim
Gara and on its surroundings. The well-known Invasive species that cause damage across the
region mainly includes Parthenium hysterophorus.

Figure 20 Parthenium hysterophorus Weed at Hakim Gara Ecosystem
Source; Field Visit
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In Harari Region 5,046 hectare of grass land, range lands, water points, croplands, settlement areas,
etc. are estimated to be occupied by Parthenium hysterophorus (BoAD –EWR, Harari plant
laboratory 2001 in Harari SoE 2015).
3.3.3

Impacts of Biodiversity Loss on Livelihoods

Over the past several decades, livelihoods have been affected by frequent drought cycles. Drought
occurs where there is shortage and uneven distribution of rainfall, land/ soil degradation mostly for
prolonged time to support crop and animal production and also harms ecosystem of the area, its
hydrology and water resources, Agriculture and food security, human settlement and health. For
years, the area has been threatened by cycle drought and dry spell, induced for severe shortage of
food that leads to famine and human resettlement. Overall 10 rural sub-kebeles of the region are
continuously victim to drought, annually people affected by drought starting from 1994 -2007/08
E.C. ranges from 5000 to 26000 yearly for the last 18 years, (Harari SoE,2015).
During the FGD the participants mention that with a high amount of flashflood near to Hakim Gara
they lost their domestic animals.
Table 3 Six Year Flooding Occurrence in the Area

Year

Flood location

Frequency

Type

1999/00

Kile&dodota

2

Flash flood

2002/03

Woldea&dodota

1

Flash flood

2005/06

Kile&dodota

2

Flash flood

2006/07
2007/2008

Kile
Harar city

1
4

Flash flood
Flash flood

2008/2009

Harar city

1

Flash flood

Kebele17
Source; Harari SoER (2015)

Alien invasive species lead to ecosystem disruption by destroying or displacing indigenous species
through rapid reproduction and expansion. Parthenium hysterophorus invasive weed its pollens
because health problems of asthma, high fever, dermatitis, bronchitis, diarrhea, and allergies on skin,
eyes, nose, and mouth. The weed is allergic and unpalatable to grazers but if consumed by cattle
results in losses due to serious concerns of health hazards and tainting of milk and meat and also the
random growth of Parthenium hysterophorus weed in every open space or juncture is causing forage
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short falls at alarming rate. As the weed colonizes every grazing land forcing domestic or wild
animals immigrate to new places in search of grass or forage to feed (BoARD, 2010).
Land use Change results in the loss of nearly all species of fauna and flora on the site and leads to
increasing fragmentation of the remaining ecosystems.
3.3.4

Response Bio-diversity in the Region

3.3.4.1 Regional Intervention
The biodiversity of Harari region Hakim Gara is seriously threatened by a combination of natural and
anthropogenic factors, effective conservation and sustainable use of biodiversity entails the
sustainable management of genetic resources for food and agriculture, In order to control rapid loss of
biodiversity (recommendation)
3.3.4.2 Indigenous knowledge
Fruit production (There is traditional believe that advocates planting fruit trees for use by next
generations as a righteous deed. They also replace aged coffee and chat plants with new ones as a
custom for each birth of an offspring. These traditional teachings prohibit the cutting or destroying of
plants and trees and promote the fair treatment for animals etc. helped the conservation of such
resources.

3.3.5 Outlook
Deforestation caused by agricultural expansion and over harvesting of forests, the expansion of
urbanization, stone quarrying by individual and investment level, it must be controlled with serious
attention to sustain the biological diversity of the Hakim Gara forest and to reverse the serious
environmental consequences of lost tree cover and downstream impacts on the area. Otherwise, the
expected outcome will be kept as a dream.
Unless Deforestation is monitored and minimized through a coordinated policy for effective use and
conservation, farmers must be encouraged to adopt appropriate agro-forestry practices and physical
conservation measures in erosion-prone areas; the natural resource will completely illuminated.
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3.4
3.4.1

Forest and Woodland
State and Trend of Forest and Woodlands

The floral resources of hakim gara are Native plants like ኩኚ /Kugnee, wagar/(Olia africana), Hasad,
ቂ ን ጪብ(Kinchib), ዋን ዛ / Cordia africana / ቁር ቁ ራ / Kurkura – (Zizyphus spp),ሀ ሳ ድ / Hasad Cuphorbia spp.Are Some Indigenous Plants of the Region /and Hakim Gara and currently their
abundance is totally decreased. Fruit plants like mango and Hangora are found in wild and are the
most abundant fruit trees. Rare fruits like ሩማን Roman, Gishtaቲኒ /Cactu sspp አ ጋም/Rosa
abyssinica/ሐራሺቢሲ/

አ ቁያ/Ricinus

communis

አ ምባ/Mangifera

indica

ዘ ይቱን /Psidium

guajavaሙ
ዝ/para disca/ወሽመላ / ሰፈር ጂን /ደር ቢሲ/ Tuto-መን ደሪ ን / ኩኚ/Peach prunuspersiea
ፉር ሱክ/ ሐንጎ ራ/- / were common fruits to the area, Currently the fruit plants are gradually
disappearing. The vegetation of Hakim Gara and its environment mostly composed of species of
which had high economic value for the region. Acacia species have large spatial coverage making
them the dominant species forming mono-Specific communities
The major environmental issue concerning forest and woodland vegetation is deforestation. There
were two focus group discussions in Hakim Gara regarding on forest coverage. Groups were
emphasizing, before 1983 there were dense forests but after this year, people were scrambling this
area for settlement and cropland. The poorest also were using forest for fuel wood and for sell. In this
case the forest land of Hakim Gara is becoming bare. The rock that was covered by forest seems stars
that have seen on black sky in night because of youngsters and illegal extractors extract for sell. We
observe the whole

part of the hill become human settlement and cropland, not only this but also

people in the community specially the youngsters use the forest for daily income by selling wood and
stone from Hakim Gara. As an example 210 youngsters are getting livelihood benefit from stone
selling. This is done by district Micro and small enterprise development office of Sofi Woreda. In
addition illegal stone extractors deteriorate the forest land in bad manner.
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Figure 21 Hakim Gara Forest Land Converted to Different Purposes
Source; Field Visit

Insert Change detection map
3.4.2

Driver and Pressure of Deforestation and Forest Degradation

In the case of Hakim Gara, woody biomass loss has been due to population pressure. In need of fuel
wood and charcoal partly for selling in the market, for farm plot expansion the local inhabitants have
been exercising unplanned Forest and woodland clearance. From observations taken during ground
truth activities, within the Hakim Gara, and consultations with the local communities, collateral and
ancillary data collected from Hariri region, four pre-eminent drivers have been identified.
 Population pressure
 Demand of fuel wood for domestic usage and market;
 Illegal settlement
 Stone quarrying
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When we see the population of Harari Region in four years data, it is increasing in alarming rate this
is the driver of forest and wood land degradation in Hakim Gara
Table 4 Population Data of Harari Region in Four Sequential Years

year 2014
Rural people
Male
Female

Total

Total Population
Male
Female

Total

51000

101000

114 000

226000

50000

Rural people
Male
Female

Total

52000

103000

51000

112000

Year 2015
Total Population
Male
Female
117000

115000

Total
232000

Year 2016
Rural people
Male
Female
54000

53000

Total

Total Population
Male
Female

Total

107000

121000

240000

119000

Year 2017
Total Population

Rural people
Male

Female

Total

Male

Female

Total

55000

54000

109000

124000

122000

246000

Source:- Federal Democratic Republic of Ethiopia Central Statistical Agency (2007).

In four years the population of harrier region increases 20000. From this 8000 are in rural part the
remaining 12000 are urban. This increment of population in both rural and urban side‟s leads Fuel
wood consumption becomes higher.
Table 5 Regional Estimated Fuel Wood Consumption (2015 and in 2016)

Fuel wood consumption/ m3 in 2015

Fuel wood consumption/ m3 in 2016

Urban

Rural

Total

Urban

Rural

Total

110246

93266

203512

180246

99266

279512

Source: Hariri People Regional State Environmental Protection Authority (2015)
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As we have seen in the trend as the population increases the consumption of fuel wood also increase.
In year deference, 76000m3 fuel woods were used.

From this we recognized that population

increments is the driver of deforestation in Hakim Gara.
3.4.3

Impacts of Forest and Woodlands degradation

 Destruction of habitat and biodiversity, during FGD the participants explain that there were
more plant and animal species in Hakim Gara but now they are endanger like Hyginya
abyssinica, Vernonia spp, Podocurpus falcatus, Juniperus procera Cupressus lusitanica from
flora and Jeger akoqemedaqa and agazen had been lost
 Pods from acacia woodland which are rich in vitamin „A‟ offer forage for browsers like goats
including even grazers, but in losing acacia woodland, such eco-system services are lost, thus
affect the livelihood of the population.
 Loss of Woody biomass means destroying the carbon sink, this means negatively contributing
on the micro climate
 Siltation of rivers changes the physical, chemical and biological Structures of the river and
destroying of the neighboring water bodies like Erer River
 During FGD, the participants explained that drought is the main problem in Hakim buffer
area, since 1994 up to now two droughts have been seen due to this people were exposed to
food insecurity.
3.4.4

Response for Forest Degradation

Harari Environmental Protection Authority Bureau in 2015 has launched biodiversity conservation
mass media, also the region have done coordination of students to participate in establishing nursery
site to rise seedling for reforestation purpose of Hakim Gara.
Harari region have prepared world environment day at regional level, on this day there was
awareness creation work on how biodiversity degradation comes and how solves such problem.
Most of the responses are directed to policy and legal instruments aiming at solving the existing
environmental, socio-economic and related issues. A few have been tried in maintaining the
environment by improving the well-being of the population.
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REDD + secretariat project have established integrated natural resource management activity like
,nursery sites ,bee keeping by coordinating youth of the area.
3.4.5

Outlook

Unless Harari people try to reverse natural resources utilization and management, the people will lose
forage species that was helping livestock production. The flash flood will increase and will devastate
the surrounding areas; unless the people well informed about the problem and solution that will come
due to runoff otherwise gorges will increase in width and length and will distract roads, dowelling
areas, infrastructure and agricultural lands.
If there will no appropriate pre-urban agriculture there will be food insecurity and unsustainability in
the buffer area.

3.5 Climate
Climate is generally defined as the average state of the atmosphere for a given time scale and for a
specified geographical region. Ocean, land surface, ice and snow surface and biosphere (both
terrestrial and marine) which are directly interact with the atmosphere and determine the climate of
the atmosphere (Houghton, 2002). According to Harari SOER (2015), climatic zone of the region
traditionally classified in to Weyna-Dega and Kolla which, covers 76% (276sq.km) and 24%
respectively and the altitude of the town ranges from 2200m.a.s.l. in Hakim Mountain to 1300m.a.s.l.
in Kille peasant association in Erer Valley. This fact sheet‟s concern is about Hakim Gara ecosystem,
which is one of the ecosystems highly degraded due to anthropogenic effect.
3.5.1

State and Trend of Climate

World temperature increases due to global warming (Brikowski.T, 2011). At the time FGD they
explained that currently temperature increasing and the amount of rainfall decreasing and highly
variable when they compare to the previous years in the study area.
3.5.1.1 Rain fall Trend
Based on the rainfall distribution pattern Central, eastern and northern areas of the country experience
a bimodal rainfall pattern. The main rainy seasons from June to September come mainly from the

37

Atlantic, while the light spring rains between February and May come from the Indian Ocean
(www.nationalparks-worldwide.info/eaf/ethiopia/ethiopia-weather.html).
When we see the trend of annual rainfall for Hakim Gara is decreasing. This is also true at the FGD
were agreed that, the amount of rainfall is decreasing when compare to the past years.
From figure22 we can see that in 2000-2005 the total annual rainfall was below 600 mm and in 2008
and in 2009 the total annual rainfall was below 400 mm. From the available recoded rainfall data on
the Hakim Gara the maximum total annual rainfall around 1097mm was recorded in1997.

Annual rainfall
1200
Rainfall in mm

1000
800
600
400
200
0
1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2008 2009 2010 2013
Hakimgara

Linear (Hakimgara)

Figure 22 Hakim Gara Annual Rainfall

3.5.1.2 Temperature Trend
From NMA we receive meteorological data for different stations that found in Harari. From figure 23
we can see the maximum temperature ranges in Arata in between 26.5°C to 29.4°C, in Gursum
23.9°C to 27.6°C, in Harar 23.7°C to 27.1°C and in Haromaya 23.7°C to 25.9°C. The annual mean
minimum temperature for Arata, Harar, Gursum and Haromaya are 12.4°C, 13°C, 12.9°C and 10.1°C
respectively.
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Figure 23 Temperature for Different Station Found in Harari
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Figure 24 Annual Gird Mean Temperature for Hakim Gara from 1983 to 2014

From figure 24 we can see in 1984 the lowest annual mean temperature were recorded, it was reached
around 19.5 0C. The trend of annual mean temperature is increasing year to year.
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Figure 25 Hakim Gara Gird Average Maximum and Minimum Temperature from 1983 to 2014

According to meteorological Grid data Average annual maximum temperature were in between 26.1
0

C to 27.4 0C. Around 26.10C annual average maximum temperature was recorded in 1985. The

annual average minimum temperature was in between 12.4 0C to 14.10C. From 1983 to 2014 the
lowest minimum temperature were recorded in 1994 around 12.40C. Both maximum and minimum
temperature trend increase year to year.
Figure 5 show that the maximum temperature trend is increase in Haromaya and annual maximum
temperature was recorded in 2015 around 25.9 0C. From the available data in 1997 the least annual
maximum temperature was recorded around 23.6 0C.
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Figure 26 Haromaya Maximum Temperature Trends

3.5.1.3 Drought and Flood State and Trend
World GHG emissions increase to the atmosphere which causes extreme climatic condition like
drought and flood (Kadi M, 2011). Even though, Ethiopia emitted negligible amount but affected
more by negative impact of climate change especially by drought. Hakim Gara is highly degraded due
to over deforestation accordingly during run off flash flood occurred in the surrounding of Hakim
Gara. At the time of FGD were explained that drought was occurred since in 1985, 1992 and 1993
and flood also was occurred during 2014/2015.
3.5.2

Drivers and pressure for climate variability and change and drought and flood

The basis for land degradation, climate variability and loss of biodiversity On the Hakim Gara are
human intervention and poor land management. The demand of the natural resource exploitation is
increasing due to human population pressure. Similarly at the time FGD they were agreed that high
population growth that exerts pressure on the Hakim Gara natural resources, on forest.
The main drivers for Hakim Gara degradation are increasing stone quarrying, expansions of farm land
and illegal settlements to secure income generation, improve living standards by creating job
alternatives they clear the forest Figure 28. These drivers exert pressure on the Hakim Gara
ecosystem like on forests, land and biodiversity. We can see that from Figure 27 quarrying stone that
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degraded the land, deforesting the area to use stone resource and damage different biodiversity, those
conditions aggravate to local climate change and climate variability by reducing carbon sequestration
sources.

Figure27Stone Quarrying on the Hakim Gara
(Source on field survey 2017)

Figure 28 show that the expansion of farm land and illegal human settlement on the Hakim Gara.

Figure 28 Different Actives on the Hakim Gara
Source, field survey 2017
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3.5.3

Impact of Climate Change/Variability on Livelihood System of the Local People

Human induced climate change is already modifying natural weather patterns and aggravating
extreme weather conditions like drought and flood (Kadi M, 2011).
According to (IPCC, 2014) press release on 31march Observed impacts of climate change have
already affected agriculture, human health, ecosystems on land and in the oceans, water supplies, and
some people‟s livelihoods.
Ethiopia suffers from recurrent drought and famine. In 1999-2000 rains failed and caused a food
crisis, and affecting eight million people (IFRRS, 2003). Recently we remember that ENSO
conditions causes drought in Ethiopian in 2015 and 2016 affect the livelihood of the people.
Climate change impact is different among countries. The impact is very high for those developing nations like
Ethiopia negatively affected by climate change. On the Hakim Gara there was unsustainable use of natural
resource. Agriculture is the second sector for Harari economic activity it is depend on the rainfall, so

climate change affects their agricultural production by declining on subsistence crop yields, cash
crops and livestock products these make for the people undermine food security, more vulnerable to
drought and famine (HarariSOER, 2015).
Harari SOER 2015 described that from 2001-2014 Overall 10 rural sub-Kebeles of the region and
peoples are continuously suffer by drought in parallel, at the time of FGD they were explained that
due to Shortage and uneven distribution of rain fall caused drought in the region generally they were
vulnerable to drought and flash flood.
The participants on the FGD described that the loss of vegetation cover on the Hakim Gara allowed
heavy rain causes flash flood and form gully feature, the people who were living around Hakim Gara
afraid when rainfall was seen on the Hakim Gara because they were more vulnerable to flashflood. In
the Delela Woreda (Kebele 16) since in 2014/2015 flashflood that was generated from Hakim Gara
was killed 11(eleven) live stocks, damaged properties and displaced the people. Similarly, the State of
environment report of Harari (2015) stated that the following locations were affected by flash flood in
different years such as Kile & Dodota in 1999/00, Woldea & Dodota in 2002/03, Dodota &Kile in
2005/06, Kile in 2006/07 and Harar city in 2007/2008.
At the time of FGD they described due to climate change and degradation of Hakim Gara ecosystem,
ground water quality is deteriorating so, due to this the quality and quantity of Bisidimo River is
declining.
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The participants on the FGD clarified that before 1990 on the Hakim Gara different kinds of wild life
and traditional medicine existed, but now a day‟s all these things become rare. As a result, the
economy of the people based on the Hakim Gara ecosystem declined, for instance selling of wood,
traditional medicine and fruits that found on the Hakim Gara decreasing and approaching towards
extinction.
After quarrying the place changed to farm land in addition mostly after extracting of stone from
quarry sites leave a large ditch on the surface, these conditions aggravate formation of gully lands
during high rainfall fall, Due to these the land becomes eroded and the soil become infertile.
3.5.4

Response to climate change

To reduce the impact of climate change it needs take different response measures. The participant on
the FGD explained that Hakim Gara had two face one part of the Gara on Jelina Kebele had good
practices by applying conservation work , Bee keeping and produce seedlings in nursery sites. The
other response was taken by REDD++ in collaboration with Harari Regional Government exercise
forest conservation works.
3.5.5 Outlook
In case of Harari if the people take the following measurements like develop sustainable technology
and practice, widely involve with the practice on the protection and conservation of ecosystems
unless Hakim Gara ecosystem will destroyed. To reduce population growth rates the government
providing widespread access to family planning, encouraging girls‟ education and empowering
women to the community unless, the population number will increase and had put great pressure on
the Hakim Gara ecosystem. if legal and small and micro enterprise who are quarrying the stone using
the resources in unsustainable way they will destroy Hakim Gara ecosystem, increase local climate
change and expansion of desertification.
Unless The Harari Regional government takes the measures Human settlement on the Hakim Gara
will deteriorate the ecosystem and aggravates local climate change because of deforestation in
expanding farm lands.
If the government did not develop efficient cooking stoves for the community to protect forest from
fuel energy, it will be sever for the resource or ecosystem.
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If the people want to achieve better lives they should strengthen use of natural resource in sustainable
manner and practice strongly afforestation on the Hakim Gara with the collaboration of government,
NGO and, other stake holders, otherwise it will become difficult to survive without keeping the
environment and the climate. To recover the Hakim Gara ecosystem as the previous times it needs
area closure at least to revive the Hakim Gara ecosystem.
In the previous years In support and corporation with the Harar Brewery factory and agricultural and
natural resource bureau trying to conserve the Hakim Gara ecosystem by employed guards to keep
the Hakim Gara ecosystem while, starting from 2015 Harar Brewery factory terminate the
Contribution and stop paying for those Guards. So, as the past years Harar brewery factory had to
come to take the responsibility together with the government bodies.
From FGD we understand that most of the communities around Hakim Gara are affected and
vulnerable for drought and flashflood therefore different adaptation measures should develop, to
resists the negative impact of climate change like improve drought resistance crops by research
centers.
(NAPA, 2007)Proposed adaptation options for different sectors such as:


Improved early warning system



Proper utilization of meteorological information at all levels



Forestry, agro forestry, participatory forest management, strengthen natural resources
conservation & management practices



Awareness creation, educating people, investors & policy makers on climate change at all
levels



Capacity building at all levels



Diversify income generating activities; improve market access infrastructure and socioeconomic environment.



Proper land use policy, resettlement



Improve inter-institutional linkages, NMA, research & other development partners;



capacity building; planning applicable policies & strategies



Family planning
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If the concerned authority applies the above proposed adaptation helps to conserve the Hakim Gara,
in minimizing the impact of climate change on environment and the livelihood also achieve Ethiopian
climate resilience green economy strategy.
Rehabilitation of Hakim Gara ecosystem is essential for environment, climate and economy
development of the people‟s through developing integrated work from all sectors with the community
and improve land management along with all adjacent Kebele of Hakim Gara together with the
government of Hariri. Specially Harari government if introduce different measurements, developing
different adaptation option to keep and to recover the ecosystem of Hakim Gara by awareness
creation and announce about Ethiopia environment policy, low and about Ethiopian climate resilience
green economy strategy to the community and different sectors that found in Harari specially mining
sectors will reduce environmental degradation and trim down the impact of climate change.

3.6 Air pollution
Air is a mixture of different gases like oxygen, nitrogen, carbon dioxide and other gases fill the
atmosphere and it‟s very essential for our planets that is as condiment for earth without air it is not
possible survive in life. But due to anthropogenic and natural factors that change the amount of those
mixture of gases beyond the capacity of the atmosphere if this conditions affects human life and the
environment called air pollution (Mengesha Admassu,2006). According to (Hutton, 2011) Air
pollution defined as an introduction chemical, particulate matter, or biological material into the
atmospheres that cause harm to humans or other living organisms and damage the natural
environment. Pollutant gases are includes (O3, SOX, NOX, CO, HCS etc.) and particulate matter
(smoke, dust, fumes and aerosols) radioactive materials and many others (Mengesha Admassu, 2006).
Pollutant gases and dust particulate matter can be generated from industry, traditional burring of
biomass full, agriculture and those vehicles transports. Source of air pollution can be categorized in to
anthropogenic and natural source. During field visit in Harari the source of air pollution mainly from
factory, vehicles, agriculture and use of burning wood fuel and of crop residues.
Indoor air pollutions: - Pollutions from the housing in case of Ethiopia indoor air pollution causes due
to burning of traditional biomass full for cooking and for heating home.
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Outdoor air pollution: - Pollutions from outdoor services and environmental mixings like
automobiles, industries, and different human activity outside the door that aggravate the atmospheric
air pollutions.
3.6.1

State and Trend of Air Pollution

According to (Mengesha Admassu, 2006)respiratory diseases are the most common adverse effect of
air pollution. So according to Arategna health center of Harari were identified that ten top causes of
morbidity from which acute upper respiratory infection is one of that, in 2007 about 697 under and
1239 above five years peoples were affected and in 2008 around 1690 people were affected by cute
upper respiratory infections this state that there is air pollution in the Harari and also during FGD the
participants describe that in the recent year due to air pollution the people affected by Asthma and
common cold . Increasing the number of vehicles also has effect on the air by producing pollutant
gases.
3.6.2

Driver and Pressure of Air Pollution

The main driving force for air pollution is increasing the number of population when the populations
increasing that increase deforestation for charcoal and for cooking purpose this increase indoor air
pollution as well as outdoor air pollution during the process of making charcoal the produce Carbon
monoxide. Stone quarry investment is one the driver for air pollution in Harari Gara because during
stone excavation dust particles emitted to the atmosphere from Hakim Gara and lot of truck and lorry
they carry stone from Hakim Gara and emitted air pollution to the atmosphere through automotive
exhaust.
3.6.3

Impact of Air Pollution

Nature gives for us clean and quality air while mostly due to anthropogenic effect that deteriorating
the quality of air that affects the human health. Respiratory diseases are the most common adverse
effect of air pollution due to this it can be causes death. According to (Mengesha Admassu, 2006) Air
pollution is associated with increased risk of death from heart disease and lung diseases and high
concentrations of particulate and photochemical oxidants and especially aldehydes that causes eye
irritation. According to (Hutton, 2011) air pollution has direct and indirect impact. Direct impact that
affect the health of human being, damages materials and affect the ecosystem the indirect impact of
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air pollution are that decrease the interest of tourist to visit the polluted area, acid rain which results
from chemical being released into the atmospheres and aggravate climate change by burning of fossil
fuels and biomass that cause air pollution and causes increase global warming by increasing
greenhouse gases to the atmosphere. According to (WHO, 2016) Outdoor air pollution it causes 3
million premature deaths worldwide in 2012. Beside outdoor air pollution indoor air pollution it
causes health risk for 3 billon people who cook and heat their homes with biomass fuels and coal.
Polluted air that affect the life of living things in our planet such as human beings ,animals and
agricultural production and habitat that living in land and in water body. According to Cohen, 2017
dust affect the surrounding plants, such as blocking and damaging their internal structures and
abrasion of leaves and cuticles, as well as chemical effects which may affect long-term survival.
Indoor air pollution is one of the pollution in Ethiopia as well as for Hariri community because the
community during FGD explain that for cooking purpose they use charcoal, wood fuel, animal dung
and crop residues at home this aggravate indoor air pollution and affects their health mostly women
and young children are vulnerable for respiratory diseases.
3.6.4

Response to Air Pollution

Proclamation No 681 (vehicle identification, inspection and registration law) Initiatives for reducing
air pollution from vehicle
3.6.5 Outlook
If the government did not develop efficient cooking stoves for the community to protect forest from
fuel energy, it will be sever for the resource or ecosystem.
Unless the government replace wood fire by efficient cooking stoves, making accesses of electric and
ventilation system at home it will be difficult to reduce the impact of indoor air pollution and forest
degradation on the Hakim Gara.

3.7 Health
3.7.1

State and Trend of Health Status

As the community explained, they use traditional medicine and they were benefited more from the
forest biodiversity before Hakim Gara degraded. In addition they were able to gate clean water from
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springs coming from the forest area, but now springs are dry and water is not clean because of the
forest degradation. The health situations of the communities had been affected. Diseases such as
respiratory infection, cough, and asthma are common problems related the poor environment in the
area.
3.7.2

Driver and Pressure of Health

The primary driving force to the health related environmental problem that happened in the Hakim
Gara area were high population growth, urbanization, lack of awareness, lack of policy and
management implementation, lack of infrastructure for dry waste disposal, lack of public toilet and
sanitary services. The pressures include absence of waste collection systems and proper disposal
system.
3.7.3

Impact on Health

The health impacts of the environmental problems are more or less associated diseases outbreaks
shown in Figure 4 and 29. The environment will be unhealthy because of micro-biological
contamination. Besides to the diseases mentioned in Figure 4, waste is damped in Hakim Gara,
during rainfall in the following season brings it down to the dense urban environment, affect the
surrounding community. Also the poor environmental managements contribute for contamination of
rivers and other water bodies around Hakim Gara due this it will difficult use river water and other
water sources for different purpose. Losses of medicinal plant affect the economy the community
through extra expenses to buy medicine from pharmacy.
The increase in flood from the Hakim Gara highly affects the health condition of the society
surrounding area.
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Figure 29 Top Ten Causes of Morbidity Under Five Years in 2007.
Source: Harari Arategna health Centre (2008or 2016)

3.7.4

Response on Health

In order to mitigate the impact of environmental degradation on health the following actions are
taken.
Improved extension services, and public awareness to inform communities on the health
impact of environmental problems. The state government is raising the awareness of
communities and constructing dry waste disposal systems.

In the region there are about 7 hospitals, 8 Health centers 32 private clinics and 31 health
posts that are providing health services. (Harari Regional State Communication Office and
Health bureau 2016).
Expansion of the health service is another area where government is investing to reduce the
impact of environmental degradation. In the region, there is one health post which serves 7484
communities, one health center to 29,000 and one district hospital serves for 58,000 people.
Concerning to health personnel, one medical doctor for 8286 people, one nurse for 622, one
midwife Nurse for 3,362, one pharmacy for 4,000, one laboratory for 3,742 and one health
officer for 6,105 people are giving services. Also in the region there are around 118 health
extensions worker/ professional are giving services in both rural and urban areas. These shows
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in the household level one health extension worker services on average for 480 house holder.
These ratios of population to health facilities seem to be in a better position as achieving
100% health service coverage.

3.8 Urbanization
There is no single universally accepted definition; urbanization can generally be defined as: the concentration
of population whose economic activities are more diversified and non - agricultural such as service, commerce
and manufacturing (Kebede, 1994).
When discussing urbanization and development, it is important to understand the contributions of urban areas.
Unlike the developed countries urbanization in Ethiopia in general, is a function of rural problem / push factors
/ and the urban attraction / pull factors/. The various socio economic problems of urbanization emerge not only
from lack of economic problems, but also from lack of balance between population and development.

3.8.1

State and Trend of Urbanization

Due to various socio economic reasons population flux to urban areas is increasing from time to time which is
also true for Harari region. According to the above definition the trend of urbanization rate increases year to
year. Projected population of Harari Region Size, Growth Rate, and Percentage total population, 2007-2030 is shown in
the table 6.
Table 6 Urban Population Trend of Harari Region
Region Harari

Years

2007

2010

2015

2020

2025

2030

Annual Growth

2.6

2.6

2.6

2.55

2.55

2.5

Size

99,321

105,462

116,553

128,812

142,359

157,331

Percent of Total

54.2

53.2

51.6

50.1

48.6

47.2

Source: Population and Housing Result, 2007, CSA.

Urban and rural population growth rate of the region is different. The urban growth rate is less than
the rural one. CSA has projected in medium variant that the urban and rural population growth rate
for the year 2007-2010 and 2025-2030 was 2.05 and 3.27 to 2.0 and 3.0 percent respectively shown in
Table 7.
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Table 7 Urban and Rural Population Growth Rates for Harari Region (2007-2030) Percentage / Medium Variant

Year

Urban

Rural

2007-2010

2.05

3.27

2010-2015

2.03

3.20

2015-2020

2.01

3.15

2020-2025

2.00

3.05

2025-2030

2.00

3.00

Source: Population and Housing Result, 2007, CSA.

3.8.2

Driver and Pressure for Urbanization

The following are the major pressures that contribute to the rapid urbanization Hakim Gara.
Population Immigration to the area, Lack of agricultural land for farming, and low agricultural
productivity. Some of the drivers however are population growth, opportunity for more
productive sector, rapid socio-economic transformation.
3.8.3

Impact of Urbanization

The impact of rapid population growth as a result of urbanization causes pressure on urban
facilities such water, electricity, housing and also environmental degradation of Hakim Gara.
3.8.4

Response of Urbanization

The governments is investing on the minimization of house demand by constructing low cost
houses for the society and try to improve urban infrastructures.
3.8.3

Outlook

Unless the Harari Regional government is applying proper housing construction and designing
policy to minimize the encroachment towards the hill to meet the demand of construction
materials and dwelling areas, the result would be the devastation of the ecosystem and the city to
the vice versa like flashflood with its sediment load, otherwise existence of the ecosystem and
the city will remain as past history.
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3.9 Waste
3.9.1 State and Trend of Solid and liquid waste
Solid and liquid waste handling, collection and disposal in Harari city has become a growing concern.
The waste disposed directly either to curb side collection, open fields/areas, on to river or river side‟s
or city‟s open dump site without separation or segregation or treatment.
Population size, structure and distribution Harari city population was increased from 95,818 in 1997
to 102,962 in 2000 (Demographic and Socio-Economic Profile of Harari Region, 2015). According to
CSA currently in 2017 the total population of Harari Region reached 246,000, this indicates that the
liquid and solid waste of the city keeps on increasing with an increase of its population.
Harari SOER (2015) stated that According to city municipality report, conservative estimate put the amount

of solid waste generated at about 1.8 kg per person per day. In addition, according to head of health
and environment section of the municipality, on average yearly manages to collect and dump about
29,500 m3 of solid waste on open dump site. Based on this performance, it has been estimated that
about 57% of the daily generated solid waste is dumped in an open dump site while the rest of the
waste is thought to be dumped in the City‟s curb sites, rivers and open areas.
The uncontrolled liquid wastes generated from hotels, industries, institutions and from residential
areas are directed to flood ditches, rivers, rivers ways, spring fonts, streams and gullies (Harari State
of environment 2015).

Figure 30 Harari Waste Dumped Under the Bridge Abadir Kebele Administration Area
Source; Harari State of Environment (2015)
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3.9.2

Driver and pressure Solid and Liquid Waste

Waste generation rates related with population growth (IPCC, 2007). Urban areas with higher
population number generate higher amount of solid wastes, as compared with lower number of
population.


The rapid urbanization, expansion of industrialization, and an increase in economic activities
have increased rural- urban migration and the quantity of waste generation in the region.



Generates large volume of waste from households, public institutions and industries

Activities related to the service sector mostly generate different kinds of wastes Harari SOER (2015).
3.9.3

Impact of Waste

Harari State of environment (2015), stated that Overall the city‟s waste generated predominately from
direct or indirect activities of the service Sector is impacting the environment negatively these include
 Increase in tropospheric GHG concentration (methane) from the open land fill which Highly
contribute to Alteration of local climatology of the region and beyond.
 Loss of soil fertility, biodiversity and disturbance of ecological patterns in downstream areas due
to high level of pollutant in untreated waste water from services and industries.
 Contamination of the water bodies including ground water reserves, streams, rivers from
Residential and institutional wastes increasing likely outbreaks of waterborne diseases such as
cholera, diarrhea and giardia.
 Increase in morbidity patterns in the form of recurring flu, respiratory disease such as Asthma and
Lung failure.
 Increase in type, volume of waste generated coupled with poor waste management in the city left
trails of ecological footprints including loss of open or green areas, decreases in natural aesthetic
attraction and environmental amenities.
Degradation of cultural heritage found in the city especially the Jegol world heritage site primarily from
wastes generated from households.
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Figure 31 Industrial Affluent Discharged Untreated to a River by Hamaressa Edible Oil Factory
Source; Harari state of environment (2015)

3.9.4

Response

Based on the escalating impact of the waste generated, the region has formulated proclamation
122/2006 on environmental pollution and supportive directives and standards to support its detail
implementation and execution of the law.
The issue of waste and its solution has become a Major issue and when it comes to compliance
different grievances and complains is forwarded by the public on issues of pollution and waste and
some encouraging and exemplary headways are made.
Subsequent sensitization of the law to the public and concerned entities were made using workshops,
training sessions, awareness program, media outlets such as Harari FMs radio, leaflets, broachers and
newspaper articles.
3.9.5

Outlook

If the waste management not takes appropriate waste disposal and management method, morbidity
patterns in the form of recurring flu, respiratory disease and lung failure and exaggeration of
Environmental pollution or degradation will happen and increase in Harari city.
Unless the Harari Regional government improve waste handling and disposal method as show in the
(Figure 32) sever environmental problem will increase in all living habitat and cultural heritages.
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If the community take Proper and appropriate handling and separation, Storage and processing at the
source, Solid waste collection, Liquid waste collection, Recycling and reuse, Use Common solid
waste disposal methods like Controlled Tipping/Burying, plugging in the Fields and Composting it
will possible reduce the impact caused by waste.
Institutional coordination between actors concerned with the issue and public mobilization on large
for tackling the challenge is not up to the desired level where comprehensive change is to be
anticipated.

Figure 32 Interrelationship of functional elements comprising solid waste management system
Source; Jimma University (2004)

3.10 Gender and Environment
Land, water, climate and biological diversity form the natural base of agriculture, essential to rural
development and sustainable livelihoods. The growing demand for food, water, shelter and energy is
disturbing agro-ecosystems, eroding biodiversity and depleting land and water. Those impacts will be
aggravated by climate change.
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Women manage natural resources daily in their roles as farmers and household providers. Typically,
they are responsible for growing subsistence crops, and often have unique knowledge of local crop
species. To meet family needs, rural women and girls walk long distances to collect fuel wood and
water. Despite their reliance on natural resources, women have less access to and control over them
than men. Usually it is men who put land, water, plants and animals to commercial use, which is
often more valued than women's domestic uses.
3.10.1 State and Trend
Gender refers to the socially constructed roles behaviors, attitudes and responsibilities that the society
assigned to women and men in a given culture. Gender differences are determined by social, cultural,
religious, legal, moral and economic norms.
These social relations also determines the use of natural resources in a given area, in most cases,
women are constrained with socio-culturally imposed limitation, which deny the right and control
over productive resources, such as land and other fixed capital. Access to and control over these
resources varies according to gender relations.
3.10.2 Drivers and Pressures of Gender
The drivers are based on population increase, high demand for fuel wood and low economic statues
of the family
Pressures include the deforestation, steep land cultivation, expansion of urbanization and conversion
of forest land to farm land.

Figure33 Convert of Forest Land to Quarry Sites
Source; Field Survey (2017)
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Fuel wood prepared for Market on the road

Figure 34 Women Transporting Fire Wood for Sell
Source; Harari SoER (2015)

3.10.3 Impacts of Gender
The major impacts of the Hakim Gara ecosystem associated to gender are the following:
•

Shortage of fire wood for cooking. As women are responsible for cooking for the family, the
lack of fire wood negatively affects women. To collect fire wood takes more time and women
and girls are exposure to violence. The livelihood of women is dependent on selling fuel
wood, When there is no wood, women do not get enough income to feed their family.

•

When the flow of river and springs disappears, acute water shortage affects communities
particularly women and girls as they have to travel long distance or spend more time to get
water and they are enforced to pay 5 Birr/20-30 liters water.

3.10.4 Response of Gender
•

Recently, rehabilitation of the forest has been undertaken in collaboration with REED+ and the
government. A nursery has been established to grow seedlings to be planted in the mountain.
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Communities noted that, the ecosystem is responding well to the rehabilitation work. As an
example the wild cat has seen.
•

Women and men are organized to manage and take care the ecosystem and get benefited from the
ecosystem like bee keeping and animal fattening.

Figure 35 Focus Group Discussion

3.10.5 Outlook
•

If Bureau of Environment takes the responsibility of managing the Hakim Gara ecosystem will
support women in diversified livelihood, raising their income to strengthen economic status of the
family.

•

Unless and otherwise awareness creation is not provide to look after the Hakim Gara ecosystems
for its rehabilitation and the benefit found from the ecosystem will deteriorate.

•

Unless alternative livelihood provided to the society like efficient coking stoves, infrastructure
like drinking water, road etc., and the problem of women will not get solutions.
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Drivers (indirect)
•
Population increase
•
Climate change
•
Water stress
•
Land use conversion

Response
•
•
•
•
•

Bee keeping, Livestock
Afforestation
Soil and water conservation
Fuel saving stoves
Water Harvesting station

Driver
s

Pressures (Direct)
• Deforestation
• Land degradation
• Overgrazing
• Changes in water extraction
and flow

Pressures

Response

State
Impacts

Impacts
•
•
•

State
•
•
•

Soil erosion
Dried wells
and springs
No fire wood

•

Water stress
Deterioration in water
quality
Decline in agricultural
production
Downstream economic
damage from sedimentation

Figure 36 DPSIR for Environment in Relation to Gender
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