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1990.2000.,2005 4£F {8 + b F A B (1: 50 000) K& H
REBEAPHE. HEREFRABESK. KX AQ.L
B HEEHFHEITER,
2.2 BEBYIEmLE

IR E R 40 B = E 7 ERDAS IMAGINE 9.0 B
RABRGEHIR/RTHT. LBEAKGEERER
MEHRIEJUTHRE B A A4 HE . BRHIK
PSS, FREEMR. BT MECB-2FAHE
BREBE I BRAR,CB-2 MEXIEREL
BRSO3 RAEEE, 1 M EOIBEEMI
MreEEBR SN EBRETRAERE>FEHYHN.S
m,CB-2 i) CCD £ XM B |EN B UEBTRELS
™ BT 4 MEBHY, B ESHRERT ™, B
R AER B e A E RS BUE E R R B RRAE,
BCB-2BENSERR, ERBHA,RALZH
KA ™M ERATRE, REANKENTE
LB ERME, REEHNENTF—T.
2.3 A—-{HEKEBHITHE

HIBE S $ ( Vegetation index) & 18 M £ ¥ 78 1K
BESYERMNAXHREATABERANERLK
(), 5% % R 7 40 3 B (RED) 13 4 4 (NIR) 3 Bt
BERREEEATRKERERHEASBBINEE,
AUREHREFENERSEMERER, A
M RAERE M, K4 H— k8% (Nor-
malised Difference Vegetation Index, NDVI) B B # ) iZ
MATHEEENTEWR, EHS RSN H
FHRBEEDR BT I #0384 T X AH B % E
B EEERBHRN KBRS

EF T™M 214814 NDVI (B AR W -

NDVI = (NIR - RED)/(NIR + RED) (1)

41, NIR, RED 5351 ™M RO A S B R 5T
MaXEERHE,

ETF CB-2 B4R K NDVI it B AR R

NDVI = (Dcberst ~ Pebors)/ (Peborst + Pobens) (2)
o, Oeverst » Povors N CB - 2 ARITLL A B B [ S
MO BERHE,
2.4 HEEEITH

HESERBRAESRLEMNEESRZ —
NDVI S B E PR E HBEET HFHER
BEBIFHLHEXR, R R EEHREHFE K
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BHEBEEENHRRELE HXEREREED
ME,ARFRSEHETRBEN- 44 HH 5
ViEEES AN THBCICREEESEESR
¥, BRARHAEEEEERKER.

C,, = (NDVI - NDVI;,)/(NDVI,,, - NDVI;,)
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K, ¢, WHEBEEE NDVI,,, AR REHE LR
/)N NDVI {8, NDVI,,, REiH# 4R T NDVI A& K
NDVI {8,
ERAARISGBEHEEED FE—~EE,
B . Bt Mk, ERBWRE, HAFHESEE
K/ABEH R 0~100%, Ehx L, EFREELTEM
RAEABEEERDPEEHHRO~ C, % (C, <100),
WELR I, 5 NDVI, Y R N SR C. %, T
METELSR 100%. B, EETFEETREHKX
HeEEs, AVEMARI#ATBR,. ERERN
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C,, = ((NDVI - NDVI,)/(NDVI, - NDVL,)] x Co%
(4)
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H,C,% NHRREKEWEHE,
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T,

av = —L SISV k) - x(B) 1 (D)
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FUFRAME; X; (k) HHBEFHIRE,
it € = AV/Amax,Amax = m?xmfx(Ak),

Ak = | Xo(k) - X, (k) | (8)
Wi & By BR{E 7 2
Amax > 3AVEBf,e < £ < 1.5¢ (9)
Amax < 3AVEF, 1.5¢ < ¢ < 2¢ (10)
3 HRE5HWN
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WEESMERERE, K, BhgMEENEE
WRER, UM PHERTRE BH SHERA.
HEEFFHRMKE, AR, FBEAX-FHRERK,
WMEPREEHER B REKEBEII I 6 X (H 1),
BREFEXNT .

(DR BB R <5%, % R H Y,
B UL T HEBRS;

QP EEE MBEEE 5% ~ 10% , Xt B #t
HERERHA/NEEA FHREAE;

@GyhEE HEEEF 10% ~ 30% , 3 &=
Bt B AR

@OPFEEE HEREEE 30% ~60%, X5
T PR B AR S

GREE HEEZEE>60%, % M HER
B EEM FARE;

(6)R M, X R HTE 1| 4 ANTHEY,

ERUSBEINTEERS B METHE
HWHEHBEMER BT ERS, D MEARES
ERNRA BEEEEENSEE, 0% T
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EATFHEEENY, XERTRBFEEENH
BERAHEMNHRN. B, RBRTERFERME
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WHEENLEEHEEDHNTR, RVR ZEH
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B hiEEmsh EEEUE I —K IR
SBEHREDHEELRAOTE, 0F H Tt i
EReEERANM LAWE, =, FAEXRATA
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i, BRAXNSESHEENE(B)P,HXS%L
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A aEHTRRAEXHRBROELE, HBTER
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3.2 WEEETH
3.2.1 HEEALATA HEBREZSKEAA
DEHRBHEBESTHNEREERA (R
1):

£1 W HARER 199 ~ 2005 WP WA A HREH
Table 1 Changed area of vegetation coverage in Bohe and Jinghe Watershed from 1990 ~ 2005

1990 48 55 2000 4F 2005 4E 5 1990 4F 2005 4 5 2000 ¢
sem 1990 EER 2000 FER 2005 FEB ﬁw:fl&iihas(%) ML E(D) ﬁﬂ:fz&sﬂ'.!ﬁ(%)
T Arca(10* ho?) Area(10° ha?)  Area( 10° har?) nnual change rate Annual change rate nnual change rate
pe of 1990 compared of 2005 compared of 2005 compared
with 2000 with 1990 with 2000
TEHBE Low class 6.85 7.74 6.52 1.18 -0.30 -2.63
HEE B Modium-low class  27.38 25.26 23.21 ~0.70 -0.95 -1.35
P E B Modium class 12.13 12.77 14.16 0.48 1.05 1.81
g % B Medium-high class 2.67 2.33 3.27 -1.16 1.40 6.72
W% B High class 0.41 0.38 0.52 -0.67 1.68 6.14
B Land 20.78 21.75 22.54 0.42 0.53 0.61

WAELR = M R/ER, MK = CREIOBR - MM AHR) /MBI s 3R
Note: Annual change rate = Increase rate/years, Increase rate = (Final amount ~ initial amount)/ initial amount
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(1)1 95 ] S 3R 4% 0 16 4F R , 4 9 T 25 T BT
SRR R PR AR,

(2) B 9% IX 42 i T 25 7 1) A P (K 3 BE , 1990
£ EAN 27.38 x 10° hn?, 5 B HHH 38.99%,
2000 £ H W A R 25.26 x 10* e, 5 B E K
35.97% ,2005 4E 3 —#H WA 23.21 x 10* hm?, 5 B
HERA 33.05%.,

(3)87 10 4F , BB b 5 , 6K 2% 8 48 95 v B 484 W O

Wt [

KAEHMIMAEN 1.18%,BE SEE, XRIER
BARR KRR  EHMNE RN -2.63%;
(16 E¥, P FHGE LM, FHMEX

1.81%, PEEEHBERER L, FHEER

1.81%;
(5)R BB 54, BT 10 FHET R X
FIa 5 & Bt mu .

"t Ho»e

©

BH 1R O 4 2 P BB (. 1990 4F 5b.2000 £F 5¢.2005 £F)
Fig.1 Grade maps of vegetation coverage of Bohe and Jinghe Watershed(a.1990;b.2000;c.2005)
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322 HEBENEALIBAIEXY HHEHE
B AT HH R, 1990 - 2005 4F 18 A FIRAE B E
BETEAHER, TEEMATR R (PHEEY A
BHAIPEZEUTHE) AEKIR(RESR
BEUTHBERAIPEEL LR FHE (Bt
S0 R 3R ) FOTF R R (R Bkt 5 4 S # otk ) IO P
XA A9 19902000 F1 2005 4 3 39948 B 55 0 S8 F
GERBELN, FEHMEESRUREREE ., %
REY:

(1) 1990 ~ 2000 4E ], £ TR AL HE , X A
RPEHHEEEALBRTAR S  HEBLHE
HEB(70.22 x 10* hm? )19 75.04% o M3 2.3 3 AT LA
il BRI R AT & A B K, Bk 4.8 x 104
ho?, 5 S EFMN 6.84% ; HKAF REMARKE
B EILE A0 4.6 x 10* hm® 1 4.49 x 10* hm?,
HREEMN6.55%6.39% ; BL A B LA B KK
REHT, FEERK S5.18%,

£2 W MAREAEEEFRYELERRERET(1990,2000 )
Table 2 Transformed matrix and the statistic results of areas of different vegetation coverage grades
in Bohe and Jinghe Watershed in 1990 and 2000

1990 2000 4F (10* hm?)
(10* ba®) 1% & 8¢ {2 BE gt B Lk 3 : 4 6 % 5 i
Low class Medium-low class Medium class Medium-high class High class Land
L% Low class 3.89 2.16 0.51 0.1t 0.01 0.17
¥ B Medium-low class 2.712 18.46 3.81 0.04 0.01 2.34
13 B Medium clase 0.82 3.93 5.07 0.39 0.01 1.91
9 # B Medium-high class 0.01 0.02 0.75 1.70 0.02 0.17
® % High class 0.01 0.01 0.04 0.01 0.33 0.01
#ri Land 0.29 0.68 2.59 0.08 0.00 17.1

£3 WM MARSEENESEEE XD T ERLEIT(1990,2000 )
Table 3 Transformation types and area statistic of different vegetation coverage ranks in Bohe and Jinghe Watershed in 1990 and 2000

. MR ien 330 HMEkaR FE R
T ﬁ'{f‘%ﬁ ﬂ;ﬁ*&ﬂ: Vegetation Land Vegetation Land
ype of changs ot g degeneration discarded restoration reclamation
BB Area(10* hm?) 52.69 4.80 3.64 4.49 4.60
T4 8 R I AN W 25 O 4R ¥ 4L 48 B R T B 431 (2000,2005 4E)
Table 4 Transformed matrix and the statistic results of areas of different vegetation coverage grades
in Bohe and Jinghe Watershed in 2000 and 2005
2005 £ (10* hw?)
2000 £F

(10" ha?) % 4 P %1 o % B o % B 3 4 ;3.0
Low class Medium-low class Medium class Medium-high class High class Land
fE2E Low class 6.01 1.62 0.03 0.0t 0.00 0.07
PIER B Medium-low class 0.33 20.47 4.35 0.05 0.02 0.04
$13% B Medium class 0.16 1.09 9.26 1.7 0.24 0.31
¥ ¥ Medium-high class 0.01 0.01 4 0-21 1.36 0.04 0.70
B High class 0.00 0.01 b0 0.13 0.2 0.00
#tih Land 0.01 0.01 0.29 0.01 0.00 21.43

MRS RRB X REF, s K

A SGR S B R R o A 7E T 16 A8 B A P R oL
B, R3FZH FAROERRTHEHETE, X281
HRMKBRAREE, HHEHEEN 1310 n® £,
WHLBAMAREARRE. MASBAREERL
MR B ER A 1.99 x 10* ho?, 3 B BF S X M4

BRET—EMRL,

(2) 2000 ~ 2005 4E ], ZE W B AE 4L 7 1, R K
BEHEERATARS, KER L S®mB(70.22 x 10*
hm®)#9 89.78% . MF 4.3% 5 AT LLFE W AHIK
SR BT o5 IR K, T LA 4.46 x 10° hn?, (5 S T
B e6.35n HKEMEBHE, BEBRY1.28
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x10* hm?, (5 ST FUAY 1.82% ; 5 1b 16 B Lo B B 1K

MRFEHR, 5 BERN0.46%. '
MREIHAABHYEAR  ANRNERXTE

SER, RS F R KBS FHK,

WETRES MAHERRAEHNT4K8.8%,%
HBHEKFAHERA. MBHEHERILENE
WEERE HE 3.5 5%, WHHR KR ESRMGE
NLEA—BHRE(ES).

£5 WMARSAENRGRE KT E T RS (2000,2005 F)
Table 5 Transformation types and area statistic of different vegetation coverage ranks in Bohe and Jinghe Watershed in 2000 and 2005
HBRAR FHR MR FFR
ﬁﬂi% u HB R Vegetation Land Vegetation Land
Type of change No change degeneration discarded restoration reclamation
T B Area(10* hm?) 63.04 1.28 0.32 4.46 1.12
(3) 1990 ~ 2005 £/, ZE WAL T, B 3.99%,

BWEARKRALES, HEH S S EmH(70.22 x 104
hm?) ) 81.37% . W% 6.3k 7 HAILLE H:16 5 [H],
MARSHEUBBEKE RN E, BWRK 6.2 x 10
he?, &5 S E R 8.83%; S FEIE, W REEF —E
R BGR AL, BALE AN 2.8 x 10* h?, 5 B HHH

MARFEARBOXRE, X 16 46, FRE
HETHRE BRWTEHEBERLEETER AR
BREFRZHWERRGERB@TFRRBE (R
7o

£6 M HARAAEIEREGHRUERREREIT(1990,2005 F)
Table 6 Transformed matrix and the statistic results of areas of different vegetation coverage grades
in Bohe and Jinghe Watershed in 1990 and 2005

2005 4¢(10* he®)
1990 4F

(10° hu®) i3 4 FERE PR it 54 4 (- 4-7; 4 i
Low class Medium-low class Medium class Medium-high class High class Land
{E#BE Low class 4.93 1.78 0.09 0.01 0.01 0.03
H K% Medium-low class 1.28 18.86 5.04 1.01 0.04 1.15
H#BE Medium class 0.28 2.33 7.5 0.52 0.02 1.42
R % Medium-high class 0.01 0.16 0.45 1.64 0.10 0.31
W 2 B High class 0.01 0.01 0.01 0.03 0.34 0.01
#iit Land 0.01 0.07 1.01 0.06 0.01 19.62

£7 M MARSEREESERALXDBERLEIT(1990,2005 £)
Table 7 Transformation types and area statistic of different vegetation coverage ranks in Bohe and Jinghe Watershed in 1990 and 2005

MR R
Vegetation
degeneration

HEREL
No change

L2143
Type of change

FmA
Land

reclamation

MR

Vegetation

FHY
Land

discarded restoration

& Area(10* hm’) 57.14 2.8

1.16 6.20 2.92
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BOEURBSAWEETENERBEEREME
Brir % (B80T B K SR A B T 6 1 R A A B
A EANERNEET , BRBEFIHRLEES
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ERHEEEEOAXEFP XEKERE—
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s B RTRHEIMARUBDIAFREHEHREKR
Table 8 The gray index system on driving factors of soil heterogeneity in Bohe and Jinghe Watershed
H#52 Object layer W5 HF R Driving factor layer
B R 5B 30 B F (Natural driving factors) : Z1. REHEEXSA ﬁ(Days with natural disaster) ( - ),Z2. 4E K K B (Annual pre-
cipitation) ( + ),Z3.4E ¥ 81 (Annual p )(+),24. 4E 7% % % (Annual evaporation) ( - )
A 3B 5 B F (Humanity driving factors) s R1. Fil 7K & ( Water consumption) ( - ) ,R2. # 3k % ( Livestock) ( - ) ,R3. R ¥4

B ETRLIAR

A 4.7 {8 (Total output of agriculture, forestry , animal husbandry and fishery) ( + ) ,R4 . SR H 4= & (Urban life) , 75 He ¥y HE

Bt J5 1% 52 (Polutents discharge) ( - ), R5. T3 5 e HE U #5 R (Industrial polutents discharge)( ~ ) ,R6. M LL LT ik 8%

Soil heterogeneity in Bo-
he and Jinghe Watershed

R 32 2 (Energy consumption of scaled industries) ( - ) ,R7.GDP( + ) ,R8. # 77 A 7 & K % 4 #{ (Number of college
students per 10 000 people) ( + ), R9. Tk &7 {4 ( Total output of industry) ( + ), R10. £F B 3 7 B2 ( Area of annual cul-

tivited land) ( - ), R11. 33 9 ifi B ( Area of improved alkaline land) ( + ), R12.7K £ #i & 34 5 [ #1( Area of improved
eroded land) ( + ), R13.4LAE 5% Fi B ( Amount of fertilizer application) ( - ), R14. X4 4F 3% #K ifil 1 ( Area of artificial af-
forestation at the present year) ( + ), R1S. 244% B 7 K 16 B ( Area of protective forest at the present year) ( + )

£9 HEFFRTTRIAFRXBE
Table 9 The gray Correlation Degree of vegetation resource between driving factors

HF Factor Z1 Y43 3 Z
FWRE Contribution rate 0.73 0.8 0.78 0.7

HF Factor R1 R2 R3 R4 RS R6 R7 RS
FHIRH Contribution rate 0.79 0.87 0.78 0.67 0.64 0.7 0.72 0.73

HF Factor R9 RI10 R11 RI12 RI3 R14 Ri5
FM 3 Contribution rate 0.71 0.89 0.76 0.75 0.74 0.83 0.81
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AROHRT, ERMRR AW HHERREY
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FHZMAM L FEERE R —E TEHIHEETX
-2
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RMALESHHNERE T, E LT EURKEM
EHRBOERAE, TEEOENEANRZER
MEFRNFFE FEBUANBREHEMRS E
FHAL

4 4% i

1) BHRXEEEE S AREE PREE,
REECPEEE BEEMKRE 6K, TRENS
WERER, FREEGEREENERRPHRE
BA6EXFRXERTESAEM KBS HHR

BEERANAMBKKKEPEERE S
FEE;

2) R EGE SN ERERS IEBER
B EERER FH M RN, 16 FEFF
MEMERETRE . BAWTEHBBRLEETER,
EERRERRARNHEBRGELRAEITERE
%

DFAAKEAH T ERITEREGRIES
AHEEBEHET AR HEREEERERRM
AXBEHHNEEWH T, MEETEURKENEY
RRAMEWIE, MEHFNERIEANER B
FEIRHFFAMUANBREBEHERSESH
i,
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Analysis of vegetation coverage change and its driving factors
in Bohe and Jinghe Oasis, Xinjiang

WU Zhao-peng
( Department of Geography , Geography and Tourism Science Institute , Xinjiang Normal University, Urumgi, Xinjiang 830054, China)

Abstract: Oasis is a basic place to maintain human living, activity and development. It has important significance
to utilizing land resources reasonably to study vegetation coverage change on spatio-temporal scale. Based on the remote
sensing data, the paper calculated the vegetation coverage and analyzed the characteristics of its historical evolution from
1990 to 2005. The results showed that: (1) The largest proportion of vegetation coverage was vegetation degeneration,
moreover, the lowest proportion of vegetation coverage was farmland discarded from 1990 to 2000. (2) The largest pro-
portion of vegetation coverage was vegetation restoration; moreover, the lowest proportion of vegetation coverage was farm-
land discarded from 1990 to 2000. (3) The overall characteristic of vegetation coverage was vegetation restoration in re-
search region from 1990 to 2005. The main natural influencing factors on oasis vegetation coverage are precipitation and
evaporation. The population growth and land and water resources exploitation are the main humanity influencing factors.
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