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Abstract

Mountains supply enormous variety of goods andisesvto people living in and out of such areas & source

of fresh water, hotspots of biodiversity and destom for tourists and recreational activities. Wteless,
mountain ecosystems are very much sensitive to huetions and interventions. In Ethiopia, environtaé
problems in mountain areas associated with lodanuf resources (vegetation, soil and water) andivéosity

are apparent due to anthropogenic impact , particulaer the last five decades. The main pressusesar
from change in land use system and climate. Tinis,study aimed at reviewing various studies catel in
relation to trends and managements of mountainremvient in the northern highlands of Ethiopia. $sd
reviewed were those which were conducted in thahdon (Tigray), North Eastern (Wollo) and North W&a
Highland (Gojjam and Gonder) mountain areas. Tsssment was made using researches carried smd ba
on different time interval data (1860s, 1950s, X#&hd 1995s). Then, summarized and synthesizedveks
presented using tables, figures and textual namati The result of the analysis shows that thehean
mountain landscape (Tigray) was extremely degrdmdadieen 1868 and 1970s; however, there has beermanow
general tendency of improvement. The progress esréisult of intensive rehabilitation activities asll as
initiatives by farmers. In the areas that were fmesly least degraded, are now degrading very dmtreas
those which were already much degraded in 1868,beagfited from improved land management. On the
contrary, the general trends of mountain resoubodis in north eastern (Wollo) and north westernjj&o and
Gonder) shows the prevalence of continuous landures degradation and ineffectiveness of enviroriaten
management process.

Keywords: land Cover, Land Use, Management and MountairirBnment

1. Introduction

1.1. Background

Mountains supply enormous variety of goods andiseswto people living in and out of these areas (I2@05).
Due to elevation range covered, such landscapesinaseveral climatic and life supporting systemt tivould
not be easily available at lowers elevation aré&asr{er, 2004). It is a source of fresh water (whigltaptured,
stored and purified), hotspot of biodiversity whamere plant and animal species are inhabited a agel
destination for tourists and recreational actigit{@®drienne, Sibyl & Felix, 2011). As a resultntause and
human activities in these regions has far rangingrenmental implications on mountain area whiclkergually
determines life and activities of both in highlaantt lowland ecology.

In the same way, mountain ecosystems are very raaoBitive to human actions and interventions.
Over the last 50 years mountain ecosystem partlgulénat in developing countries have undergorentitic
changes (Christina, Baylis and Lipper, 2012). Ithi@&pia, environmental problems such as loss of
environmental resources (vegetation, soil and Wwated biodiversity are becoming apparent phenoneriae
mountain areas of the country (Berhan, 2010). Maé pressure arises from change in land coved leme
system (due to agricultural land expansion trough ¢onversion of mountain areas, natural envirotraad
marginal lands) and natural climate (EEA, 2002y et al, 2010).

Cognizant of this fact, the Ethiopian governmerg hammenced environmental management policies
and programs (in the forms of water shade managearah biodiversity conservation) as a solution tobc
environmental problems. Almost in all of the mostently development plans, the government incluttied
issues of environment as a key factor to ensurgisiable economic growth in the country. Thus, phienary
objective of this paper is to critically review ampts, empirical evidences and methodologies iaticzl to
pattern, trends and managements of mountain emagahin Ethiopia. The specific objectives thatdguthe
review process towards the achievement of the d4yargpose are to:

1. Review different studies conducted on trendsnoduntain environment in Northern highland
regions of Ethiopia and draw broad based conatusio

2. Review mountain environment management and its étspa the context of Northern highland
parts of Ethiopia
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1.2. Description of Areas Covered In the Paper

This paper reviewed studies conducted in relatiopattern, trends and managements of mountainamaent
in the context of northern highlands of Ethiopiaorel specifically, the Northern (Tigray), North East (Wello)
and North Western Highland (Gojjam and Gonder avese areas considered in this review. These aveeas
selected for one thing most highland or mountamd$gapes of the country are found in these regiadsor the
other thing, the existences of high population @¢gr{400 to 108 people/ square kilometer) in thisaa( CSA,
2007). That was because of the fact that populatemsity has impacts on the conditions and managesnuod
mountain environment (McGinley, 2008). The altituafeareas covered in the studies ranges from 16@0m
4431 meter above sea level which is characterizednbuntain areas according to UNDP (2014). The
temperature records in the study area ranges figi@ o 28.5°C with annual average rainfall randetfatween
1135 to 1500 mm.

1.3. Dataan Methods

Data Sources

This paper principally depends on reviewing différarticles, books and literatures which have bmeaxe in
areas of mountain environment; watershed manager@m use and land cover change in the context of
northern parts of Ethiopian. The search for avédldiberature was carried out using Google schatathe main
search engine; articles from scientific journal evexearched using a range of key words which relate
Ethiopian mountain, mountain management, watershadagement, land use and land cover change. After
retrieving information about major studies the mate were arranged for analysis. A total of 97 |mations
related to the broad topic of mountain environmgate found. These publications were further reduoe8?2
publications that particularly address the specific

Data Combination

Assessment of trends and management of mountairoement was made using researches carried oud lmase
different time interval data (1860s, 1950s, 197&sd 1995s). Then a summary of the major trends and
managements of mountain environment obtained friff@rent literatures was analyzed using tablegrég and
textual narrations. For each time interval andaacategory, the results are presented in figurekstables
explaining changes within the investigated areagisivailable literature. Finally, the results oé tfeviewed
materials are discussed and used to draw broad lwaselusions for the trend, and management of tagun
environment in the northern parts of Ethiopia.

2. Result and Discussion

2.1. Introduction

This section discusses pattern, trend and manadgeneérmountain environment in Northern Highlands of
Ethiopia by revisiting empirical evidences from ariety of research publications (articles, procegslj case
studies and books) specifically written on land eroxhange and land management at catchment. scale
Subsequently, such materials were synthesizedeaielwed critically on the basis of their fact arebgraphical
areas covered. For simplicity of analysis and camispn purpose the northern highland of the coustdjvided

in to three ecological zones as the Northern (Tfigrilorth Eastern (Wello area) and North Westerghtind
(Gojjam and Gonder area) were areas considerddsmeaview. In view of that, these paper repartdifgs of
studies undertaken on issues related to mountainoament.

2.2. Trendsof Mountain Environment in the Northern Ethiopian Highlands

Mountain areas are landscape which are situated @0 meter above sea level (UNDEP, 2014). It @iont
environment which provides life supporting goodsl aervices to human beings both who are livingrid a
outside of the mountain areas (MA, 2005). Howefzthjopia has experienced sever land resource data,
particularly, in the highland parts of the countfihe greatest sources of environmental change amtaim
areas are caused by human conversion of ecosystechéand use systems. Changes in land use are main
drivers of environmental alteration on geographizatl chronological basis (Eyayu Molla et al., 20I)e
major effects of these land use changes are reflest the status of mountain natural resources asctoil,
water, forests, climatic system and biodiversityoighton, 1994). This means in other wards thatdseof
mountain environment with respect to land resoucegsbe measured by land use and land cover change.

Land use and land cover change is a cause foroema@ntal changes in mountain areas is because of
the fact that it contributes to local climate chendiodiversity loss, land degradation and theytiolh of
environment (water, soils and air) (Ellis & Ponti@)07). Furthermore, land cover changes affectntzin
areas ecosystems in two major ways. The first enisidirect impact on aquatic and terrestrial gs@sn
alteration in both high and lowland areas and #wosd one is changing the climate by contributmgarbon
emission. Therefore, the interest in land use and tover change as a measure of environmentalticondf
landscape is because of the fact that it has hugk significant effect on mountain natural ecosystem
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characteristics and processes (Jonathan 2000)ielm of that, the forthcoming session provides tHaton

based on data obtained from various articles madeeissue.

2.2.1. Trendsof Land Cover Changein the Northern Ethiopia

Mountain land resource degradation (such as fonedtgr, soil and air) in northern Ethiopia (Tigragion) as a
result of human action has been apparent for destdviunro et al., 2008). Deforestation, agriculturahd

expansion and unsustainable use of environmergalirees and sloppy nature of the land have aggavhe
degradations process of the natural ecosystem @nyatsal., 2004).

To understand the condition of land use land cotange as a measure of environmental conditions in
the region, many studies were conducted on thea¥igegion on issues related to mountain managenrzamt,
use land cover change as well as the effects ohtaguland resource managements. One of thesea wasly
conducted by Nyssen et al. (2014) to assess emw@ntal conditions and human drivers for north Hitdao
mountain landscapes changes over 145 years. Tenkatresearchers have used 361 matched pair paptsgy
taken between 1868 up to 2011. Different landssdpat were photographed in 1868, 1905-1907, ti3©<9
the 1940s, 1972/1975 and 1994 were photographed egthe same season and at the same angle beR06én
and 2011 (Ibid). The study investigated the curstatus of mountain environmental conditions (vaetien, soil
cover) with the same landscape more than 100 wegrsusing pairs of landscape photographs ( fig&e ).
Nyssen and his associates concluded that the camdit the land resources in 1860s and 1970s wemng much
degraded as compared with 1930s and recent envinatansituations, as it has been seehigure 1 bellow.

The extreme environmental degradation in 1970sasas result of very long trends of deforestatiooréase in
human population and extractive land managemensgdly et al., 2014). The researchers further cdadhat
in the least degraded areas, such as the recefiflydsSimien Mountains, degradation is on-goingjlevhlready
degraded areas in 1960s and 1970s are improving.

Figure 1: Bare landscape in 1868 and improved ctiadiin 2008 in Bolago , Tigray
| 2008

Source: Nyssen et al., 2009.

Munro et al. (2008) made a similar research incietral Tigray region, with 30 year intervals using
photos taken in 1975 and 2006, employing semi-gadinve methods. The study elucidated that the itmmdof
vegetation cover in 1970s was strongly degradesijiieg from the combined effect of recurrent drotig
impoverishment, poor land husbandry and war.

Similarly, research conducted by Thadiparthi & Me&o (2011) on the same issue between 1964 —
2007 in Laelay-Koraro using sets of aerial phaapis taken in 1964 and 1994, and satellite imakgentan
2007 shows that land degradation was 60s and@dewhile it is improving thereafter. As it is indted in
table 1the study has revealed that a significant chandanid cover type between 1964 and 1994. Vegettio
especially wood land, grass land and mixed crogdare completely transformed into other land ype.t The
rate of transformation was in favor of agricultubare and degraded land expansion. There wasaajgeat
decline of forests and vegetation cover in the ystaigta during the 30 years period. A rapid impnoeet in
land cover has been observed at present as a ot intervention in resource conservation amthagement
practices.
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Table 1. Land cover change; 1964 — 2007 in Laelayako in middle highland Tigray, Ethiopia

Land cover change 1964 1994 2007 % chamg® change

ha % ha % ha % | (1994-64) | (2007-94)
Forest cover 9725 151 2249 3.5 9053 14 -76.87 5302.
Wood land 7917 12.2 0.001 0 4081 6.3 -100.00
Shrub land 806( 12.5 9369 14.58 9697 15 16.24 3.50
Grassland 785( 12.p 1959 3 1180 1.8 -75.04 -42.32
Wooded grassland 8032 124 2375 3.7 3y03 5.7 -70.43 55.92
Cultivated land 10110 15.76 12203 18/98 14175 219 20.70 16.16
Mixed tree cropland 5630 8.7 0.001 0 2312 8.5 Q00.
Bare land 3625 5.6 14763 2218 83p0 1p.9 307.26 6448.
Degraded land 301y 477 20982 325 9355 145 595.46 -55.41

Source: Thadiparthi & Mekonen (2011

All the three different studies conducted on namheountain areas (Tigray) based on almost similar
methods (analysis of repeated photographs, adn@bgraphs and satellite image), show continuousmntain
environment degradation particularly loss of vetietes from 1868 until 1970s was already highly deigd
while some improvements was observed in recenbgsri However, study conducted by Abineh et all§}0
Kilite Awulalo mountain areas of Tigray Ethiopia bging satellite image between 1972 and 2014 cameith
relatively different thought than the previous #histudies conducted in the region. As it is indidain table 2
forest cover in the area had relatively in a bettendition between 1972 and 1984 (8.7%), then dedli
continuously to date. At the same time bush land regluced endlessly all the way to the present ddtie
agricultural land expansion increasing from timeitioe.

Table 2: land cover change in from 1972 -2014 ilit&KiAwulalo, Tigray Ethiopia

Land cover change 1972 1984 2014 % change (1984-72) % change (2014-84)

ha % ha % ha %
Forest cover 19968 19.7| 21706| 21.42 11916 | 11.76 8.7 -45.1
Bush land 58007 | 57.23| 47900 | 47.26| 45000.1| 444 -17.42 -6.05
Cultivated land 13138 | 12.96] 20856 20.5B 30402 BO 58(74 48.77
Bareland 9747.72| 9.61 9675 9.55 13974 | 13.78 -0.75 44.43

Source: Abineh et al (2015)

In the same way, study conducted by Gebresamw! €2010) of Maileba and Gum Sellasa watershed
in the highlands of Tigray region indicates thaerth was a decrease of cultivated land by 5% (Maileb
watershed) and 9% (Gum Sellasa watershed) from 1864994. The likely reason suggested was area
enclosures which are among the rehabilitation &ffdrat are being undertaken in the area by thergovent.
The vegetation cover results are, however, in ageeé¢ with other studies mentioned above with aideabf
forest cover, woodlands and shrub lands.

2.2.2. Land Cover Change Trend in Northern Eastern Ethiopia

A research conducted by Kibrom Tekle, and Lars tied(2000) on land-cover changes between 1958 and
1986 in Kalu District, Southern Wello, shows a @&eae in land coverage by shrub lands, riverinetaéiga and
forests, and an increase in remaining open arettteraents, floodplains, and a water body. Acaaydo their
study shrub land was decreased by 51% or 15.5 km2,0pen areas or bare lands, excluding cultivateds
and settlements have increased by 333% (more tiald)3or 14.3 km2. In the same way, forest covecliohed

by 32 % or 2.7 km2 between 1958 and 1986. Howeaszas under cultivation remained more or less
unchanged. Mostly the land cover changes observedis study were the result of clearing of vedetafor

fuel wood, grazing lands, new cultivation areas.

Another investigation carried out in the Derekallitchment of the southern Wollo by Tegne (2002)
explained a continuous decreasing trend of shnotisland forest cover. The rate of shrub land cotitra was
faster between 1986 and 2000 than during an egsbeiod between 1957 and 1986. Belay (2002) further
reported that shrub land shrank by 63.2% betweed6 Ehd 2000, while the shrub-grassland and grasslan
expanded by 29.8 and 191%, respectively. Tegenkierp how overgrazing by livestock and subseqgbesh
encroachment may have led to a drastic declinbe&hrub land and a subsequent gain of the shagsignd
and grassland. The expansion of cultivated lanthéurdecreased from 7% from 1958 to 1986 to 1.5&vdmn
1986 and 2000. According to the author, there vasore land available suitable for cropping; evems of
the previously cultivated areas were taken outrop groduction primarily because of the steep soped
shallow soils.

2.2.3. Trendsof Land Cover Changein the North Western Ethiopia

Gete, & Hans (2001) conducted a study on Demebartes of Gojjam in the northwestern parts of Efiaiop
highland to evaluate land cover dynamics of therenment. The evaluation process was carried eurgua
geographic information system (GIS) and a remotesiag approach with field verification. Researchers
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concluded that Vegetation cover has completelyided) the proportion of degraded lands has incekabe
total annual soil loss rate is high and soil prddity is reducing.
Table 3. Land use trends on Northwestern Ethioplaghlands between 1957 and 1995

Land cover 1957 1982 1995 % change | % change
change ha % ha % ha % (1982-57) (1995-82)
Forest cover 7342 27.1 482 1.7 B2 D.3 -93.84 -81.86
Grassland 4901 18.0 3865 14.3 3147 11.6 -21.14 5818.
Grass- and bush 1691 6.2 1149 4.2 400 15 -32.05 -65/19
land

Cultivated land 10,692 396 19,031 70.2 20,893 17.1 77.99 9.78
Bare land 17 0.1 69 0.3 168 0.6 3.05 8/88
Degraded land 0.01 D 414 15 580 p.1 4Q.10

Source: Gete & Hans (2001)

For example, the results presented in table 3 slibaishe natural forest land diminished from 2#% i
1957 to 2% in 1982 and 0.3% in 1995. The 93 % tf toatural forest that existed in 1957 was cledretiveen
1957 and 1995. In the same way grass and bush vegr@scontinuously declining.

On the other handigure 2shows that cultivated land increased from 39%9671to 70% in 1982 and
77% in 1995. The greatest expansion occurred betd867 and 1982 (about 78%) and slowed down between
1982 and 1995 (only 10%) because almost no landefiafer further expansion. Throughout the peramyered
by the study, cultivation invaded upon the veryt lasirginal areas and steep slopes with gradiente mhan
30%. Such a dramatic change in 4 decades and ¢heasing proportion of completely degraded landsnf
virtually nil in 1957 to about 3% in 1995, clearhdicates the prevailing danger of land degradatiche area

A study conducted Eyayu et al. (2010) on the maaritndscape of Tara Gedam and adjacent agro-
ecosystem, South Gonder Zone, Northwest Ethiopiaguaerial photographs taken in 1957 and 1980, and
satellite image taken in 2003 supported by focaligrdiscussions and field visits. The resultsdatéid that
land, over the last 46 years, covered by densestforeoodland, shrub land and grassland decreasdd wh
cultivated and settlement land increased substhntizor example, the cultivated and settlementilaoverage
increased by 90.60% between 1957 and 2003. Howesmerdland, dense forest, riverine vegetation, stanuth
grasslands coverage declined by 97.87, 71.04, 3B.02 and 3.03%, respectively. These could be Igain
attributed to anthropogenic factors. Increasing aeas of more land for cultivation and settlememgrgrazing,
deforestation for fuel wood and construction hagsutted in a dramatic shrinkage of the area undéural
vegetation.
Figure 2. Agricultural land expansion to steeppse Steep slop_(ii(>45° slope) in 1995

Gete & Hans (2001)

In the same way study conducted by Getachew €2@l1) on Debre-Mewi watershed area in North
Western Ethiopia, for three consecutive period$719982 and 2008) also agree with the researcitsestated
above. For example, In the three consecutive gsrithe natural forest cover accounted for 4.480 nd
0.37%; shrub land cover 6.10, 6.01 and 2.39%; geplzind 18.39, 14.86 and 11.14%; and cultivated &h04,
77.83 and 81.51% of the total area of the waterstespectively. Within the last 51 years, the raltfiorest
cover declined by 91.74%, the shrub land by 60.788¢, the grazing land by 39.47%, whereas the atéi/
land increased by 14.75%. All the three differstodies conducted on Northern Western highland @untain

Source:
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areas (based on almost similar methods (analysiep#ated aerial photographs), show continuous tagun
environmental resource degradation from 1957 a8&0s.
Figure3; Land cover changes in Chemoga waterdietdieen 1957 and 1998
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A Study by Woldeamlak (2002) on Chomega Watersbedhie period of 1957 to 1998 came up with a
different impression than what we have from othiadies conducted in the region. As it is indicatedfigure
results show that The results show that durindabie41 years, forest cover increased at a raddadt 11 ha per
annum in the 36,400-ha watershed. Woodlands and) $ands decreased between 1957 and 1982 but sectea
between 1982 and 1998, approximately to their previevels. Farmland and settled areas gainedtiierother
cover types (13% increase) in the first periodlbst around 586 ha (2% decrease) in the secondsfaral and
degraded land decreased, accounting for 4.8% ofotiaé area of the watershed in 1982 and 3.5% BB18s
against 9.6% in 1957. Riverine trees suffered tfemtgst destruction, shrinking by 79% over the dades;
much of this decline was due to cultivation.

2.3. Managements of Mountain Environment in the Northern Highland
Mountain environmental resource degradation indftiai is caused as a result of expansion of cuétt/énds,
deforestation, cultivation of steep slopes and matglands. In recognition to the fact since the7a$§
considerable efforts have been made to reversepthielem of land degradation as a means by Ethiopian
governments. Intensive intervention (environmentaggement) measures were introduced to improve land
management practices between 1976 and 1990 (Edwafi®). In the 1980s, attention was given to
rehabilitation of forest, grazing and agricultulahds. In the late 1990s, mountain environment mament in
the context of watershed or catchment developnmreBthiopia has increasingly been employed withaime of
conserving environmental resources. Today theie nsassive government investment and engagemehein t
management of mountain areas using watershed app(@@ngul, and Hobson, 2013). In view of that, the
following section presents the condition and pagiof mountain resource management in the northenth
eastern and northwestern ecological regions.
23.1. TheNorthern Mountain Landscape
Over the past decade, significant advances haveade by researchers in analyzing land rehallitagfforts
in the Tigray and Wello ecological regions. Oneghafse is a study conducted by Nyssen & et al (2014%) it
has been indicated iigure 4 bellow and based on the findings of these resesasclthere has been a general
tendency towards a recent increase in vegetativarammpared with any other period over the lag& {dars,
with a second optimum around 1930s. This improvegetation cover has been the result of land managem
has been taken care in the 1930s and the curtemsine rehabilitation activities by the governmastwell as
initiatives by farmers (Nyssen & et al, 2014). Thabecause of the farmers and decision maketiisnarea
have more knowledge and better understanding oktivironment and its impacts and of the importaoice
practicing management measures (Asnake & Hurni5R01

Nyssen & et al, (2014) further conclude that in theast degraded areas such as the recently settled
Simien Mountains, degradation is on-going, the o#reas which were already very degraded in 188304
have benefited from improved land management. Tioedysdemonstrates that when the environment is
exhausted, human society has no option but to eatige in its relationship with the environment. &hthe
environment is also severely degraded, reversiisgviery unlikely.
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Figure 4: agricultural land up to 1975 and dranateforestation thereafter
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Source: Nyssen et al. (2014

Study conducted in Northern highland on environmkentanagement measures by Asnake & Hurni
(2015) by considering 16 representative case studién agreement with what is stated by Nyssent &le
(2014). For example the study indicated that playstmvironment- particularly soil and forest environments
have shown substantial recovery in the Tigray negiéarm households were using physical soil ancemwat
conservation structures in the upper parts of @mhed to keep the soil on their cultivated laftie Ethiopian
government encouraged farmers in these areas mb gifferent species and to actively manage thelabla
resources. Since the 1970s, the government hasdmphasis to these areas as they were suffesimgand
resource degradation which have thus been abledctipe environmental management measures properly.
Researchers indicated that because of environnegmadation (soil, vegetation, and water), affeétgthers in
Tigray were mobilized and supported by local andrimational NGOs in applying environmental managagme
practices. In addition, the people have establisltbus rules and regulations governing mainteeasfcand
accessibility to available forest resources. Sirhjl the water environment has improved. Most kinmesearch
studies conducted in these areas are in agreenithrihe same proposition.
2.3.2. The North Eastern Highlands
The north-eastern part of the Ethiopian highlandi®l{o) was one of the areas in Ethiopia that resgiearly
due consideration from land rehabilitation prograasmeince the area was the hardest hit by droughfeaamine
in 1973 which was associated mainly with deforésta(Tekle, 2001). However, little success in terafs
reversing poor land condition has been registardtieé area (Tekle and Hedlund, 2000). Crummey (L89Bis
study of matched pairs of ground photographs hggear that in Wollo there is an apparent increasearfdy
biomass in 1997 as compared to 1937. He noted thlothe increase of vegetation was mainly from the
planting of eucalyptus trees.

According to the study conducted by Klbrom addrni (2000) steps taken to rehabilitate degraded
slopes in the study area were not successful becaumost cases, farmers were neither consultedhnluded
in planning land rehabilitation. Lack of local pgeipation was a strong reason why people felt alied and
indifferent. This, in turn, must have contributedthe failure of most rehabilitation programs. Amat recent
study conducted in Wollo, Tigray and Gojam areaAlspake & Hurni (2015) came up with relatively diéat
insight. The study concludes that there is improaenin a natural environmental condition (i.e. sofbrests,
and water) as farmers and the government engagedeinsive soil and water conservation as wellassdt
resource management.
2.3.3. North Western Highland
According to the study conducted by Gete (2001uadoDembecha areas of Gojjam, farmers used toipeact
shifting cultivation, which allowed them to falloavgiven land 2 to 3 years at the beginnings of $§9Bl@wever,
overtime as a result of population dynamics fifatmers expanded onto steep slopes but still medtshifting
cultivation then they reached an upper limit whigney could no longer expand or practice shiftintjication.
As it is clearly indicated ifigure 5,the land management practice left the cultivatet! lwithout any special
land management actions to protect farmlands fitoemimpact of upslope runoff and damage from hanmgeri
rainfall.
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Figure 5. Marginal land cultivation without consextion measures

L3

= T
Source: Gete & Hans (2001), Photo teken by Getekéeh 1995
Almost all steep slopes, even those greater th@&ol@re under cultivation (see figure 6). No spgecia
protection mechanisms exist except some traditiditahes, which in most cases aggravate runofe@afly on
steep slopes. Because of these processes, this Aesavily threatened by land degradation.
___Figure 6: Traditiona e

Sourec: Gete & Hans (2001),
Asnake & Hurni (2015) expressed the same conceoutaloss of vegetation cover leading to lost
ground in the study conducted very recently. Basedhis study in Gojjam areas even though the infea
protecting mountain environment introduced in 197psople began practicing that only very recently.
Mountain resources are still being degraded. Adagrtb the researchers that are because of théhfatcthere is
lack of clear understanding about the  benefitsumein resource management, active involvement and
technical support from the government and full gaduine participation of farmers in communal envinental
resources management activities were found to ke faators in the adoption of environmental manageim
measures. Furthermore, in these areas where tlegrgoent has placed little emphasis, the naturalr@mwent
has degraded during that time coupled with top dowanning approach for environmental resource
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management affected resource management process.

3. Conclusion

This paper has set objectives at the outset tewewnd synthesize studies conducted relative tadtand
management of mountain environment in the contéxibathern highlands (Northern, North Eastern arathl
Western Highland areas) of Ethiopia. Evidencesastiwat in the northern mountain landscape (Tignags
extremely degraded between 1868 and 1970s. Theesaof the degradation in 1868 were because of
vegetations were open resources that can be fosely. The extremely degraded environment of th@4 %as
the result of a very long trend of deforestatioyéase in human population and extractive landagament.

In terms of mountain resource management the mituatas worst at the start of the 20th century QK36
intermediate optimum in 1930s, bad in 1970s antethas been a general tendency towards a receatgecin
vegetation cover compared with any other period tive last 145 years. This improved vegetation cas/¢he
result of 30 years of intense rehabilitation atitdg as well as initiatives by farmers. In the ar#eat were and
are least degraded, such as the relatively receettied Simien Mountains, degradation is on-goigereas the
eastern portion of the study area, which was ajready degraded in 1868, has benefited from impaioaed
management.

The general trends of mountain resources both ithreastern (Wollo) and north western (Gojjam and
Gonder) shows the prevalence of continuous landures degradation and associated problems. Végetat
cover in mountain areas has completely declinededse with a matching increase in bare and agui@llands
to the extent that it reaches the pick of a momnthi was because of lack of clear understandinguakhe
benefits mountain resource management, lack ofeadtivolvement and technical support of the govesnim
and low participation of farmers in communal enmireental resources management activities.
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