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ABSTRACT: The Yarlung Zangbo River basnisa gacia zonein the outh of Xizang, the types, distribution and causes
of desertified lands have ecid features. The type, area, distribution and damage of desertification land in the Yarlung
Zangho River basn arefirstly anaysed in detail by usng latest investigation information. Acoording to the classfication
criteria of desertified land types and grades, the desertified land in the Yarlung Zangbo River basn can be divided into
three grades and five types: fixed sand (dune) land, semi-bare sand and gravel land, semi-fixed sand (dune) land, base
sand and gravel land, and shifting sand (dune) land. The desertified landsin the bagn are mainly distributed in the wide-

valley floor and tributary junction area. The main factors afecting desertification are fragile eco-environment , cimate

warming and drying and over-exploitation of land reurces. The man-made factors leading to desertification in the

Yarlung Zanghbo River badn are over-cutting and over-grazing , dominated by over-grazing.
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The Yarlung Zangbo River, a large river with
highes atitude in the world, 2057 km in length,
flows through the southern part of the Qinghai-Xi-
zang(Tibet) Plateau from west to east and drains an
areaof 240 480 km’ being a sendtive area to the en-
vironmenta changes (Guan et al. , 1984; Yang et
al. ,1989). The Yarlung Zangbo River basn has al-
ways been apolitical , economic and cultural core zone
of Xizang. Acocording to 1993 statitical data, the ba
sn’ s population, cultivated land area and grain
output regectively occupied 47.4%, 73.3% and
76.4 % of the Xizang Autonomous Region’ s totas,
athough the basn’ sland area only accountsfor 20 %
of Xizang' stota area. This showsthat the basn hol-
ds a very important postion in the socia and econonr
ic development of Xizang.

The studies on desertification in the region can
not only fill up the research blank but a< enrich the
content and theory of desertification research, which
will contribute to the studiesof global changes.

1 PRESENT STATUS OF LAND DESERTIFI-
CATION IN THE YARLUNG ZAN@O RIVER
BASIN

Land desertification includes a series of wind
sand activity processes, such as il wind eroson,
wind-sand stream, shifting sand accumulation and
sand dune migration etc. The land afected by such
processes is cadled desertified land (Dong et al. ,
1996) .
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Desertified land in the Yarlung Zangbo River basnis
diverdfied in types, distributed widely and causes
great damages, thus forming one of the severely de-
sertified regionsin China.

1.1 Typesand Areaof Desertified Land

Acoording to the clasdfication criteria of deserti-
fied land types and grades, the desertified land in the
Yarlung Zangbo River basn can be divided into three
grades and five types (Table 1) , with a totd area of
314.1 x 10" km® , or 13.1%of the basn’ stota land
area. Among these desertified lands moderate deserti-
fied land is the most common , accounting for 53. 3 %
of its totd , dight desertified land makes up 42. 8 %
and severe desertified land only 5.1 %. Thisfact sug
gests that desertificationin the basnasawholeis ill
in the on-going stage and is tending to continuoudy
expand.

1.2 Distribution of Desertified Land

It can be seenfrom Table 1 that desertified lands
in the Yarlung Zangbo River basn are characterized
by extensve but relatively concentrated distribution
in the distribution scale and are mainly distributed in
its middle and upper reaches, and als show a discon-
tinuous strip and patchy distribution features. Deser-

tified lands in the basn are mainly distributed in the
widevalley floor and tributary junction area. Snce
63 % of middle section of the Yarlung Zangho River is
composed of aternately distributed widevaleys
narrow-valleys and gorges, dominated by wideva-
leys, desertified landsin the basn show a discontinu-
ous distribution pattern(Dong, 1996) and amost oc-
cur every where, including aits, valley flats, aluvia
and pluvid terraces, adluviad and pluvid fans, dry ri-
verbeds and mountain dopes. Acoording to typical in-
vegigation in the midde reaches of the” One River
and Two Tributaries” (the Yarlung Zangbo River,
the L hasa River and the Nyanggu River) , the deser-
tified land area percentages in the above-mentioned
geomorphic units are 25.7 %, 17.8%, 10.6 %,
34.1%,4.5%, and 7. 2 % regectively.

Various desertified lands in the basn, as a
whole, exhibit a better unity. Except for bare sand
and grave lands, the abslute valuesof various deser-
tified land areas are the highest in the middle reaches
and the least in the lower reaches, and the desertified
land in the middle reaches occupies 45 % - 68 % of its
total (Table 1) . The percentagesof various desertified
lands are the highest in the upper reaches, where the
bare sand and gravel lands occupy 28. 8 %, while the
corresponding percentages in the middle reaches is
4.1 % and even lessin the lower reaches.

Tablel Type and area of deertification land in Yarlung Zangbo River basn

Degree and type of desertification

Severe desertification Moderate desertification Sight deertification
Regions . . Semifixed Bare sand and Fixed sand Semi-bare sand Totd

Mohile dunefidd

dunefidd gravel land (dune) fidd and gravel land
aea(10*h % aea(10°he) %  aea(10*ha) %  aen(10®hd) %  aea(10*he) % aen(10*ha) %

Upper reeches 6.9 43.5 8.0 33.6 76.2 54.2 3.8 32.1 54.6 4.7 149.5 47.6
Midde reaches 8.7 54.9 15.6 65.3 64.2 45.7 8.1 67.9 67.3 55.2 163.9 52.2
Lower reeches 0.2 1.6 0.3 1.1 0.1 0.1 0.0 0.0 0.1 0.1 0.7 0.2
Totd 15.8 100.0 23.9 100.0 140.5 100.0 11.9 100.0 122.0 100.0 314.1 100.0

1.3 Desrtification Damages

Various desertified landsin the Yarlung Zangbo Riv-
er badn cause a variety of damages to the production and
peopl€’ slivesin the region (Table 2) , such asproductive

land loss, il wind eroson, nutrient loss, hiologicd pro-
ductivity reduction, pollution of ar, water and food , ag-
ricuturad and gock radng falures, shifting sand burying
buildings, cands and roads etc. Acoording to incomplete
invedigations in various prefectures in the badn, the
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damages caused by desertification are quite serious, in
dme places the desertification even poses a serious threst
to the locd people’ sexigence. For ingance, the Zhongba
Gounty town in the upper reaches, moved to the present
addressin 1964 , is now entirdy surrounded by shifting
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sand, parts of dreets have been covered by 20 - 60-cm
snd layer and me houses have been entirdy buried,
which isfordng the resdentsof the town to sect a new
ttlement.

Table 2  Damages and emromic loss caused by desertification in the Yarlung Zangto River basn

- Dama.ges - Annud drect  Annud totd  Annud ecoromic  Per cepitaloss
. Cutivated land Gassland Village Highway Cand
Regions (x10°hd)  (x10°ha) (ind) (km) (km) eoonomic loss  econonic loss loss rate
(x10* yuan)  (x10%yuan)  (yuan/kn®)  (yuan/person)
L hasa 0.33 5.33 2 21.0 3.0 981.0 3924.0 399.4 26.3
Nyingchi 0.01 7.02 8 11.3 13.0 580.2 2320.8 51.7 42.7
Shannan 0.37 1.33 2 20.0 5.0 984.0 3936.0 126.5 33.2
Xigaz® 2.17 317.60 450 240.0 165.0 48000.0 192000.0 2385.7 823.5
Totd 2.88 331.28 462 292.3 186.0 50545. 2 202180.8 2101.8 465.8

2 ANAL YSIS ON LAND DESERTIFICATION
CAUSES IN THE YARLUNG ZAN@O RIV ER BA-
SIN

It is generdly bdieved that desertification is an en-
vironment (land) degradation processes with wind drift
activity as man mark in arid and ssmiarid areas resuiting
from the influences of dimate changes and human activi-
ties(Dong et al. , 1995). 9milarly, the occurrence and
devdopment of land desertification in the Yarlung Zangho
River basn is d9 dosdy rdated to the eco-environment
oondtions, dimatic changes and human activities.

2.1 Man Factors Affecting Desertification

Fragile eco-environment Although it is warm
and humidin the lower reaches, cold and dry in the upper
reeches, the dimate of the Yarlung Zangbo River basn as
awhole is dominated by the plateau’ s arid, miarid and
subhumid dimate, and the arid zone occupies 70 % of the
basn s totd area, with an annud precipitation ranging
from 150 - 400 mm(Zhang et al. , 1982) . In addition,
owing to the influence of subtropicd wegterly jet , the dti-
tude of high-levd wegerly jet in winter and ringislow ,
with higher peed. This coupling with high rdie in the
weg and low rdief in the eas, makes the wind direction
pardld to the river valey grike, enhances the wind in-
tendty and frequency. Hence, wind in the regon is

grong, frequent and persgent , the highes wind veocity
might reech Y to 32. 5 m/s, the maximum monthly
mean wind vdodty is 4. 7 m/s and the maximum annud
number of wind daysis 172 days. Because wind sason
often occurs concurrently with dry seaon, il wind ero-
gonin the region is srious(Dong et al. , 1994). The
wide vdley depressonsin the basn are digributed like a
dring of beads(Yang et al. , 1983) , water flow is dow
in the widevdley sction, river course has numerous
forks, atsand shdlows, and thusforming numerous wide
sandy or gravd dlwid and pluvid plains and wide shd-
low gream beds. During the low water period in winter
and ring, these dluwid and pluvid sandy river beds are
exposed to surface and supply abundant sand materid to
the river valey. Owing to harsh naturd conditions, the
fores cover in the badgnisvery low , for example, thefor
et over in Lhasa . Shannan and Xiga® areas are
0.15%, 5.8 % and 0. 54 %(LMBXAR, 1992) repec-
tivdy , and large anount of sand materid is directly ex-
poxd to the ground surface. Dry dimete, frequent wind,
sandy ground surface and garse vegetation make the exo-
environment of the region extremdy fragile, dl these pro-
vide a dynamic condition and materid bassfor the devd-
opment of land desertification. In addtion, the dmuitar
neous occurrence of wind saon, dry sean and vegetar
tion wilting d 9 increasesthe intringc risk of land deserti-
fication.

dimate warming and drying The Qinghai- Xi-
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zang Pateau as a nstive region of environment evol ution
has very obvious regponse to the gobd changes (Li,
1992) . Under the influences of the plateau’ s environ-
mentd changes, the dimate of the Yarlung Zangbo River
basn dgnificantly became drier and warmer in recent
years The period from the 1950s to the 1960s was a
rany sage, then the predpitation decreased from the
1970s to the 1980s, dthough the predpitation increased
in recent yearsit is much less than the end of the 1950s
(Fig.1, Tade 3). The difference of predipitation anoma
ly percentage of the region in the 1980s and the period
from the 1950s to the 1960s wasover - 10.5 % and the
oorregponding value in Zetang area was - 22. 3% ,Sug-

geding a sgnificant dedccation of the dimate in the re-
gon. The temperature of the region wasthe lowes in the
1960s, higher in the 1970s, fluctuatedy rose in the
1980s and maintained higher temperature in recent years
(Fg.1, Table 4). The differencesaf temperature anonr
dy invarious digricts generdly exceeded 0.2 , of which
it was0.8 inLhasa, suggeding a dgnificant temperar
ture rigng pheromernon. With the risein temperature and
thefdling in humidity , the eveporation of the basn in-
creaes, il becomes drier and runoff decreases, dl thee
lead to the further deterioration of the basn’ s eao-envir-
onment and pronmote the occurrence and devdopment of
deertification.

Table 3 Mean predpitation anomdy percentage and diff erence( %)

Qinghai- Xizang ) _—
Faeau(Dong e al. , 1993) Lhesa Zdtang Xg Nyingch
1950s +2.6 +3.5 +13.4
1960s -0.3 +9.5 +8.8 +10.7 -2.5
1970s -0.4 +0.9 +4.7 - 1.5 - 3.3
1980s - 2.4 -11.7 - 13.5 -9.1 +2.9
1960s- 1950s - 2.9 +6.0 -15.9
1970s- 1960s 0.0 - 8.6 -4.1 -12.2 -0.8
1980s- 1970s -2.0 -12.6 -18.2 -7.6 +6.2
Start-sop interva 5.0 152 -22.3 -19.8 -10.5
dfference
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Fg. 1 dimate change curve of L hasa

Over-exploitation of land resurces The Yarlung
Zangho River bagn isthe birthplace of Tibetan nationdi-
ty, do the centrd 2one of Tibetan people’ sactivity. The

rdation between man and environment in the region has
devdoped from the dage of dnge naturd renewable
repurce utilization to the stage of artifiddly intengfying
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Table 4 Aromdy and dfference of tenperature ()

L hesa Zetang Xigaze Nyingchi
1960s - 0.5 -0.2 -0.2 -0.1
1970s 0.0 -0.2 0.0 0.0
1980s 0.3 0.2 0.2 0.1
1970s- 1960s 0.5 0.0 0.2 0.1
1980s- 1970s 0.3 0.4 0.2 0.1
1980s- 1960s 0.8 0.4 0.4 0.2

land reproductivity. In particular , the population in the
region has more than doubled in recent severd decades,
per cgpitd land and water share have greatly decreased,
thisleads to continuous enlargement of land exploitation in
scde and intensty and thus results in over-exploitation of
land reources, mainly manifeging in overgrazing, over-
For ingance, the annud
population growth rate in the centrd part of the midde
reachesof the® One River and Two Tributaries” basn is
23.5 %o, during the period 1959 - 1993 the cultivated
land area increased from 8. 47 x 10" hato 10.08 x 10" ha
and livesock popuation increased from 4. 6169 million
sheep units to 8. 4944 million sheep units. In the same
period the per capita cutivated land area decreased from
0.21 hato 0.12 ha. Per animd occupying grasdand area
decreased from 1. 03 hato 0.56 ha. During the cold sear
N the over-gocking rate reached p to 50. 3 %. Some
4000 - 6000 haof naturd shrub fores were destroyed for
oollecting fud each year. In the 15 years from 1970 to
1985, the shrub fores with a coverage of over 40 % has
decreased by 70 % in the Dangxun Gounty rorth of L ha
2. Such irrationd human activities inevitably exert an
important influence on the devdopment of deertification.

cutting and over-cultivation.

2.2 Andydson Dertification Causes

The above andyses show that the eco-environment in
the Yarlung Zangto River basnisfragile, it has potentid
oonditions and high risk of land deertification. In addit-
ion, the dimate in the regon is one of the nog active
eqo-environment factor , dimatic changes may cause e
environmentd dteration and lead to the directiond and
property changes of ground externd agents, the dimate
dedccation and warming will inevitably bring about vas
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tract of land in the region to evolve towards desert-like en-
vironment. As a result , the over-exploitation of land re-
urces in the regon will further dedroy the origindly
Pare vegetation and exacerbates the desertification pro-
ceses. Thisdowsthat land desertification in the Yarlung
Zangho River badn is dominated by naturd de<ertification
process, and naturd factors in combination with man-
made factors accderate such proceses and make it fal into
vidous cyde.

In order to further reved the deertification causes,
Zhanang Qounty , a region located at midde reachesof the
basn with mecrosopic and microsopic representativ-
enes, was Hected to conduct quantitative andyss. At
firg, a prindpd component andyds was made to make
dear the rolesof dimatic changes and human activitiesin
the desertification proceses(Table 5). The results show
that whether in alarge area or a smdl area of the basn,
the load of man-made factor is the highes with regect to
the firg prindpd component. However , the load of di-
matic factor is not dgnificantly different from that of marr
made factor. Asfor the seoond prindpd component , the
load of dimetic factor is highes. Smilarly, in the third
principd component the load of marn- made factor is the
highes. This shows that dimatic factors and marr made
factorsdmog play an equdly important role in the land
deertification devdopment of the Yarlung Zangbo River
basn. Then, a conprehendve andyss of the dfects of
variousfactorson the desertfication proceses and thar re-
lations to the deertified land area were conducted ( Table
6) . The results show that if only the dimatic changes and
the human activity conditions are taken into account , the
oorrdation codfident of per animd occupying grasdand
area, annud mean temperature, and annud predpitation
isthe highes. , However, if dl the factors are condd-
ered , the corrdation codfident of deflatiorrprone il ratio
and fores cover is the highes. This shows that various
oonditions and factorsof the region play an important and
decigve roles in the desertification devdopment. On the
other hand , the corrdation codfident of various factors
does ot show a dgnificant difference, this inplies the
oonmprehendgve dfect of variousfactors.
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Tabe 5 Load matrix of prindpa components

Entire basn Zhanang county
Fectors Frg prindpd Second prindpd Third prindpd Frg prindpd Second princpd Third prindpd
component component component component component component
Temperature - 0.5354 0.7202 0.2671 0.1082 0.7301 - 0.5945
Predipitation - 0.7842 0.0312 0.1790 - 0.6218 - 0.5851 - 0.1125
Wind veodity 0.7654 - 0.3700 0.2972 0.8398 - 0.3143 - 0.1286
Population densty 0.5595 0.7163 0.3419 - 0.8980 - 0.1417 0.1598
Cutivation land area 0.4792 0.5213 - 0.6571 - 0.4116 - 0.3733 - 0.7584
Fer animd occupying - 0.8905 - 0.0479 - 0.2015 - 0.7921 0.2524 0.0836
grasdand area
Characterigic root 2.8231 1.4430 0.7809 2.7069 1.1991 0.9903
Contribution 47.0512 24.0608 13.0150 45.1152 19.9844 16.5058
Cumuative contribution 47.0512 71.1120 84.1270 45.1152 65. 0996 81. 6054
Table 6 Corrdation codfident of prindpd components
Entire basn Zhanang county
Affecting factors Qorrdation codfident Affecting factors Codfident
Annud mean temperature 0.7393 Eadly erodble il area ratio 0.9775
Annud predipitation - 0.4176 Forest cover 0.9574
Annud mean wind vdocity 0.2295 Rarfed land area 0.8756
Rurd popudtion dendty - 0.0170 Rurd popuation densty - 0.2718
Cutivated land area 0.2766 Cutivated land area 0.9493
Annud per capitaincome - 0.3182 Annud per cgpitaincome - 0.0660
Per animd occupying
gresslend sren 0.4189 Degraded grasdand area 0.8893
Livestock popuation 0.8219 Livegock popuation 0.9480

3 THE ROL E OF MAN-MADE FACTORS IN THE
LAND DESERTIFICATION OF THE YARLUNG
ZAN@O RIVERBASIN

The role of man-made factorsin the land desertificar
tionisa crudd issue and debating focus in de<ertification
gudy(Dong et al. , 1993a; Dong et al. , 1993b) . Asfor
the gudy of desertification in northern China, it is gener-
dly bdieved that the manfactor of deertification is man’
simproper ecoromic activities(Zhu et al. , 1981; Dong,
1992) . The preceding andyss on land deertification
causesin the Yarlung Zangho River basn shows that ©
far asthe deertification causesis mncerned , epeddly the
man- made factor is dgnificantly different from that of vast
regon of northern China, it is a non-leading factor and
has quite dfferent acting ways.

3.1 Man Acting Waysaof Man-made Factor

The main factors leading to desertification in mixed
farming and grazing region in northern China at present
are over-cuitivation , over-grazing and over-cutting , domi-
nated by over-cultivation (Zhu et al. , 1989) . Although
the Yarlung Zangbo River basn is do a mixed farming
and grazing region and d sufersfrom over-cutting, the
main factor leading to desertification isover-grazing.

Over-cultivation Acoording to naturd reurces
and environment conditions of the Yarlung Zangho River
badn, it should adopt protective measures to energeticdly
devedop irrigation agricuture and properly develop rairfed
agricuture. Infact, uncontrolled cultivation in the region
is widepread without any protective measures. At pre
ent, dfective irrigation land in the region is less than



234 Dong Yuxiang

60 % and various protective fores area is less than 6000
ha. Although the cultivated land area is expanding, its
totd areaonly occupies 0. 66 % of the basn’ s totd area,
of which rarfed cutivated land acoounts for 0. 26 %,
while the desertified land occupies 13. 1 % of the badn’ s
totd area. This shows that dthough over-cultivation is a
factor dfecting the desertification in the region, it is not
an important factor and only has limited dfect.
Over-cutting Fudwood occupies a certa n percent-
age in the basn’ s living energy urce, modly wllecting
from naturd shrub foregs and geppe shrub, such aspsam-
nophile ccholartree etc. However , fudwood only condgi-
tutes a smdl percentage of the regon’ sliving fud and quite
a good ded of fudwood ollects from naturd mountain
shrub fored ratter than sandy land shrub. Hence, deserti-
fied land area drectly caused by over-cutting is rdativdy
smdl. Inoneword, over-cutting is not an important factor
dthough it has a certan irfluence on the deertification of
the regon, for example, dthough the totd deertified land
areain the upper basn occupies 47. 6 % of the entire re-
gon, it is sddom dfected by cutting activities.
Over-grazing Although grazing haslong been
practised as a main landuse way in the mixed farming
and grazing region of the basn, grasdand productivi-
ty and carrying capacity are very low , esecidly in
cold seaon. Continuoudy increasng livestock popula
tion exerts great pressure on grasdand and causes
overgrazing ,the destruction of grasdand vegetation
and surface il disturbance result in land desertificar
tion. For ingtance, the grasdand area in the L hasa
region occupies 92. 6 % of itstotd , of which the area
with afresh grass yield exceeding 6000 kg/haonly ac
countsfor 3.4 % and the area with afresh grass yield
below 3000 kg/ha congtitutes 76. 4 %. The theoreti-
ca carrying capacitiesin warm seaon and cold seaon
are 3. 3755 and 1. 3446 million sheep units re
ectively , over-stocking rates are 10.2% and
225.9 % regectively , degraded grasdand area is 44.
6 % 104 ha, or acoounting for 21. 15 %of the region’ s
total area. In the Yarlung Zangbo River basn, over-
grazing extent is large, over-grazing intendty is high
and over-grazing duration islong, added to this, most
wide valey depressonsin the basn are of prolonged
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over-stocking oold-season grasdands and over-grazing
is serious. Hence, over-grazing is aleading man-made
factor afecting land desertification of the basn.

3.2 Mechanism of Man-made Factor Action

The effects and action of man-made factors on
the desertification are closely related to the destruc-
tion of primary vegetation and il structure. Experi-
ments demonstrated that once the il structure has
been destroyed (Zhu et al. , 1994) , the il eroson
amount could increase tenfold or more. There existsa
negative componental correlation between vegetation
cover and il wind eroson amount.
ties, such as over-grazing etc. inevitably destroy
ground vegetation and il structure, accelerate wind
eroson processes of sandy and gravel surface and thus
lead to the occurrence and development of land deser-

Human activi-

tification. For example, the anima trampling, on an
average , oould increase il wind eroson amount by
21.2 %, under prevailing wind velocity it could in-
crease by 66.7 %. With theincreasein trampling and
browsng intendty the il surface deflation rate could
increase 20-fold. The increase in grazing intendty of
grasdands due to over-grazing, trampling and
brows ng leads to surface il deflation and aggravates
a wries of sand drift activities. From this it follows
that over-grazing is the leading man-made factor re-
gonsgble for land desertification in the Yarlung Zang-
bo River basn, followed by over-cutting. And thein-
fluence of over-cultivation is an order of magnitude
lower than the over-grazing. This concluson is en-
tiredly condstent with the quantitative anaytical re-
sults.

4 CONCLUSIONS

From above analyssone might reach the follow-
ing conclusons: the Yarlung Zangbo River basn has
three grades, namely dight, moderate and serious
grades and five types of desertified lands, i.e. fixed
sand (dune) land, semi-bare sand and gravel land,
semi-fixed sand (dune) land, bare sand and gravel
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land and shifting sand (dune) land, with a total area
of 314.1x 10" haor acoounting for 13. 1 % of the ba
gn’ stota area. The distribution of desertified landin
the basn has an intendve but relatively concentrated ,
disontinuous strip and patchy distribution features
and geomorphologicaly they show a diversfied char-
acterigtics.

L and desertification in the basn has caused a var
riety of damages to the production and people’ slives,
annual economic loss reached up to 2. 02 billion yuan ,
annua direct economic loss rate 2101. 8 yuan/km® and
per capita economic loss 465. 8 yuan. Hence this re-
gion is a serious desertification-hit areain China.

Main factors afecting land desertification in the
basn are fragile eco-environment , climate warming
and drying as well as undue human activities etc. As
a whole, land desertification in the basn isacompre
hengvely interacted processes of natural factors and
man-made factors based on potential factors (condi-
tions) , dominated by natural factors, among them
the climate warming and drying and man-made activi-
tiesalmost play equally important roles. This suggests
that the cause of desertification has a certain zondity.

Man-made factors play a quite different role in
the desertification of the basn as compared with other
regions of northern China. The roles of marmade
factorsonly occupy a lower weight in the desertificer
tion of the bagn, while the over-grazing is the leading
mar- made factor of land desertification and the role of
over-cultivation is less dgnificant. Human activities
destroyed primary vegetation and il
which in turn accelerates and aggravates land deserti-
fication of the basn. The severity of land desertifica
tion of the badn is proportiona to the destruction
scale and intendty of vegetation and il structure.

structure,
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