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ABSTRACT

Fareits are found scattered in fnacoessible wnd savred arews ws e reglon of Tigray. dmong these is the
FemAant of the drv afromontare foresi of Desa’a. The presence of severe defiorestation and forest
deterioration are well studied i this area. However, no comprehensive resedarch or doctanent is found

zﬁrg:rrdmg e dvaamics of the ey and ecospwiem dictating species (n the dry afromontane of the eusiern

wecarpment, This study was comducted {0 evaluate the spatio-tesporal and health Ihnomics of Olsa
awropasa cand Juniperux procera v velation to their potential suecessory (Cadia purpurea, Calpurais
aurea and Tarchonantine camphoratus) and deforestation explanatory vaviablos hetween F972 and 2000,
o achieve the obieclive sel, the power of GIS and remote sensmg was combined vl SPSS. Sateilive
smuees of three different vears 1972, 1986, and 20010) were obigined and pre-processed for defects such
as aimespheric and sun argle problems, Tmuagine Subpuel classifier, NDVI ang 5P5S were wed o
clussific species and esiimate their respective area change over the specified times, evaluate the healtl:
dvramics of the five specdiy and to identify the deforestation deriving forcey respectively. NDVT and
altftndle values were exivacted ta each species using the extract values to points function (g AveGISTO. To
identify the causes of deforestation, differeni sociveconomic and physical data were obtained and Jogistic
LT ENsion WAT P, Accardjngi'v A procerg and O envrepaea covered 3078he and 3180 in 1Y7.0 whica
were reduced fo 1855ha and 21220 in 2010 In contrary, both the successorr covered 6378ha in 1972
and 10843ha in 2016, The mast aggresvive species. from the early colomizers was O, aurea which showed
continueus imerement between 1972 and 2010, Juiperus procera and Qlew euvopaca were relreating @i a
rute ol 32k and 280 per year, whereas, the carly colonizers, and C. gurea, T. camphoraius, and C
;:rurpm e were advancing o a rate of 30ha, 43ka and T 2ha per vear. Producrivine performance of fhe key
IRECTET WY u.’n*.fs"‘mr{.inng grver e, The NDFT valuer af € enropaec were (L 18-0.34 in 1972 which was
reduced to 0.04-0. 2 3und (LU3-0.235 in F986 and 2000 respectively, Lifewive, NOVE valney of 4. procecs
e wathin 005044 019033 and 0.2-0.34 in 1972, 1986, and 20M) rexpecivelv. However, as they did
in the ared expansion, the sarly colonizer species were flouriching with rime. The wmaost bengfited from the
degradation process in the forest in torms of productivity perfermance was C. pwrpures in which NOVT
vialyeys progressed from G16-0.41 in 1972 100 35-1.00 in 2010 though reduction was obseeved i
1986004 7-0.32). Tt way fullowed by C. anren, the fastest colomizer, whieh way contfinually increasing o
prodctivity pecforgance. Tarchonanthus camphoratus, the most abwndant among the selocied species,
wys also performing progeessively wizh NDVI vaiwes 0.08-0.30 i 1972 and 0.05-0.20and 0290047
Among the plysweal drivers of deforesiation, sope, alfitude, distonce from deforesied edge, road and
seiffenieni areqs fod negative relationsiip with defovestation rates. However, aspect was insignificans.
From the socloeconomic factors; aye. off farm acibaty and education have negative velationslip aud
Fanmifly size, farm ownership and gender (ialey, have pesitive relationship. The acouracy of the resulls of
Subpixel clussifications were assessed nsing 50U poinis, 100 for each species 250 pennis were extracied
From the classified map and 230 from ground o see commussions and omissions respectively, This vieldead
53% acourucy fevel with 3.2% and 11 8% commission and ondssions vespeciively, The loss of the kev
species inierms of wree coveruge, Realth status amd alfitude constriction is fireatening if' it contimusd af
this rate. Movrenver, they ave heing replaced by the less eeononmic shrub species which wauld croaete o
shruh dominated ecosvsrem In the near future, This, affer all, could poienfialiv hoovi the envivonmenial
crisie qrid socioeconomic disorder i1 the local cosvmunily where high dependency an the forest {rainly
on the key species) is observed. Therefore, inlerventions sweh as implemeniation exisfing lows and
recuwlations and zero grazing gre seeded so 08 fo matitain this multi-important forest pafch.

Key words: Desa's, Forest health, Deforestation, GI5, Remole sensing, Subpixel clagsilisr, NIXE 3PS5, Aonal
statistics, Logistic regression



CHAPTER ONE: INTRODUCTION

At

Background

Forests aru among the crucual natural resources of the carlth, They are the basis for the modem
civiiization and had been widely utilized throughout the globe since ancient times, Forests plav a
critical rolg in regulating the ecovironment, they are means on which a number of people depend
on for a livelihood, bagﬁ- inputs for different industrial products and above all are the key for
ecosystem balance (FAOQ, 2001, Feyera and Demel, 2002) However, despite their mdispensable
importance, they are under continual pressure from different perspectives  Deforestation,
clearing forests for different purposes, sueh gz agricultural expansion, charcoal making, fuel
wood, ? tmber  production, fire and  construction is the major problem of all most all
countrics{Willkic and Gerrand, 2010).Forests being among the most important natural resources
m regulany natural environment, providing more than half of the wood used for fucl, more than
one billion people being directly dependent on them (World Bank, 2004); zicbally, 8.9 million
.
ha and 7.3 milhon ha of forest were cieared every year in 1990 to 2000 and 2000 1o 2003
" respectively (Willkie and Gerrand, 2010). However, the nel loss 15 decreasing and showed a
progress. The net loss has heen slowed down to 7.3 million ha per annunt belween 20000 and
2005 (FAQ, 2003), The main reason for this reduction are, forest planting, landscape restoration
and natural cxpansion ol [orests. For inslance, the report from global forest resource asscssment,
the [orested area covered 30% n 2000 (FAQ, 2001), 30% in 2005(FAOQ, 2005) and 31% in
Z0LO(FAQ, 2010). On the other hand primary forests which accounted for 36% ol the lorcsted
arez in 20035 are continually shrinking at a rate of 6 million ha since 1990(FAQ, Ef_ll'_l.i}. COwing to
the mullidimensional services they provide, forests have been receiving much pressure to the
extent that future sustainability falls under threal (Feyera and Demel, 2002).This clearly showed

the planect 18 facing huge natural foresi removal crisis over time.

Ethiopia being the scurce of flome sapiens cvolution, ils nalural resources has been under
persistent pressure. Among the severcly affected natural resources by human induced challenges

15 the forest. Forests are believed to cover more than 40% of the Ethiopian otal land mass o the















































































































































































































































































































