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Abstract

The development scale of arable land and oasis in Hotan River basin is expanding with the rapid eco-
nomic development, and it is of great significance to explore the land development and oasis evolution
for its sustainable development. In this paper, the remote sensing data, land use transfer matrix and wa-
ter-heat balance method are used to explore the land use pattern and oasis evolution in the Hotan River
basin, the suitable scale of oasis and the suitable area of arable land. The results show that: 1) From 1990
to 2020, the increase in the area of cultivated land and grassland and the decrease in the area of unuti-
lized land are very significant, and they are obviously transformed into other land types. During this pe-
riod, the growth rate of arable land area was as high as 36.12%, and the unutilized land area decreased
by 1435.99 km?2. 2) The oasis area of the basin increased by 454.11 km?2 during the period, and the oasis
area increased significantly from 2000 to 2010. 3) When the value of “greenness” is 0.75 and 1, the suita-
ble size of oasis is 4381.40 km? and 5841.87 km? respectively, and the suitable area of cultivated land
ranges from 1314.40~1752.53 km? and 1752.53~2336.73 km? respectively. As the size of arable land and
oases continues to expand, it is necessary to scientifically promote the development of oases and build
high-standard water-saving farmland.
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1. 5|

3R AAG (LUCC) i N 2K 5 it 1 SRS EL M 5 58 LA rh e B A R 2 I, [RDAE A0 2 AR 4 Bk
MBI o, XAESRGARN . EVEAMEY Z R RA E R[], £ LR AR AR e,
2GR XA RIS D REM S AR L, IR LSRR R R 2 R AR AP BEI A Re[2] [3], A EL% S BUR LR
W, s, FECRESEHDR. MR R . RIER PRI IR ARAA[4] [5]. tEREE B Tk A
B ALEERE, KRR AR, WARMAE, PO RRAO A AR FAE X, HE5 R AN H R
Bt T G R [6] [7].

SR AL XA A A B E A AL 7 T SR o AR ANEAS AORIT T, X T4E 3P e B SR g BAT L EE X
(8] [9]. BEHE AL BF I A SRR SIS AW G, 2 13 AR O 24 RTBE TR i el fl 2 —, RISk
INZEH S TR DA K = R S 0F 76 A N E[10] o R SR A B AR O BIE 72 9 1 W s e B 5 7K = B 9 1]
MR R, #HPRMAHSCRNT E[11]. KT aMIE X, FERIETEE A /KRBT E KT, —AET
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F T 3t oA 5 7K B AS A B R P IR A S RS 2

FECETRAS RS i KSR RS G T . SR UCREIR AL TS, MR K UE
R BT AERMAKEESEE, AN FLTETSIMX [12]. FOREA LR 2 NSRAE T 5
X3 VEE B S R 18 SR T A AR O R R IR T A2 e R AT A BB R [13] . S UL, ERAE TR
AL 77 H DA FE R, SR B IR RO MRt B b R A (5 T ) UK SR AL R R R 2R A
HIG[14]. MR T R XA A ST, A2 P EH XN A HEA AR E L.

FVEH A Py 36 e 3 0B KA R R, i A T e T KD R R 2 1 X 8 =K
RS, Hk, KEBURIFHFAC. RERR A R B A B 5 I B s b, AR
GEXT AN OB R, I HAKSRES) 22, T A A I 98 R K o AR SCOGE A FE AT ATS ) - 3 FH A% IR
S ERMEASRE AL TT S AT, I AR AT IR 1 ST o A OB I B T AR, 45 R T %
HUBEIR, 2 B [ R AT RS BT 5, XA FE RS ) T R R R A B
2. MREES7E
2.1 REEAR

ARG, T EE s 3 TR 2. B fIbRE, B RARFIA PSS, HE 8T 77°25'-81°43°E,
34°28'~40°28'N Z [, Jiiid -t LTI A 48,870 km? [15]. ATHRTI IR 4 4 1127 m, A R A-TR] A 437 v A -]
2K RR, PRTRTLE R AR A BRIE & (15 1) it 35 ma s AU AR, ol o4 ) AR Y, S 6 2 A A2 b BOF B o

TEE, JFIEf AL EOREEH[16] [17] [18]. H1 T b DOR S I RS MUK B RE SR, TSN 2 52 B ARAR AL
M[19].
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Figure 1. Overview of the study area
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2.2. BHEIER

FE BB E A EH R B R IR R SR R0 1990~2020 4E 30 m FEAHEEL TM - Ho ] F 5
(http://www.resdc.cn/) . AHFFLEHL 1990~2020 4, [H]F7A 10 £ 4 HHSAZ, MKkl (CHHURIFHBOR > 28) B bR
W, K —JhrUE D BR R, B BRI 4 ik, AR, B, KA. @@ AR R R N2, JF
K FH VR FE B A Kappa 2285010 77 12K 1A 28 S A Boks 1B AU ME[20] o

IR BRI B AT AR 1 K e, L [ A T v A B R s . SR BE R E GBSt EL)

CRBIRAIRY A1 E A 5 B M (http://data.cma.cn/) .
2.3. TFIRERER

bR B A R B s LRI 5 IXC PN AIE 900 BRI 58 A B8 AS b st R FH 2R 2 T AR B AR B A I R ol R

FUHE ARSI AN [] ) FH S 20 ) ] AR AR A 00 e FLAH B4t A2, 3 — 2B i 98 L bR (s AR i RE [ 2] .
S11 Sln

S.o=| + .. 1)
Sn1 Snn

A S FOREMG 0, (i, j=02,--,n) BRET S HEA R AR, S, FoREHURI A ARAL | 284008 1Y

A n KORFEFEAT G T HR) H R4

2.4, IKPEEE

SRS T 5 X DA AE A7 B B B2 R 4y, SRR K/, B E S S EECFHAR N A TRXESS
I8 o B 138 I /K AT H S B T AR DL SO B AR KN . K BCP Tk 5iE 2 RS, Hhs%
VW7 ) & ETo AN O EE B [22] [23]. Hidr, RSS2 EY 2 KB ETy N 1292.84 mm. [A]RHK 3E HF Hb
EHEEEEMIRE K, 9 0.75, RN THI “S4ERE” Ho B 0.75~1, #Hhe K HUE 30%~40%.

W -w’
A_(ETo_a)'Kp'Ho @
A =AK ©))

A WONERI DOK B R, W' OB TAEAIK 3002 A2s AR K s IR R AE S K LS AT A 94l id B,
ETo MiZZ 8 A RS HMIE K&, a NXEERKE, K AN EERYSZSEY AT, Ho K
HOPETR bR . ANE BB, KOV@E P, fRE i b aM 2 mimm o,

3. RS54
3.1. MERE T FI R/ B ST AR RS

1990~2020 4, A FH A bk - I ) A B3 AR A (P 2) 0 2 BT U I AR P 0 48086 im LA B SR AR P 3 T
FRBIA /L o 39918 Bk AR 1 1990 4F 1) 1191.96 km? 34 i1 % 2020 4E 1) 1622.50 km?, 1K % mik 36.12%, H.
£ 2000 4E~2010 FEHG 052, i T AR O B A rp 26 R AT b N i o AR P M TR AR R TR 1435.99 km?,
TR e+ 4 B S R B b T G I AR Y 568.67 km?, S SEAE R A AR . B AR E
B AR o7 QAT 158 X A ol ] BT S = T AR 1119 1B L R W UNTIR AV e el oA < B = O
TR i B N O . AR AN 1 b T AR R R I B N, B 1990 FELICK, ST XA [ - A Y
BW RN FRARFEAE, R RFH R > B > Kk > P > @AM > MR 1),
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Figure 2. Land use patterns in the Hotan river basin
2. MBERE T A RS

Table 1. Changes in land use area in the Hotan River basin, 1990~2020 (km?)
7 1. 1990~2020 470 HAT 7 i L tth 1 FA E AR ZE 4 (km?)

A Bty it LS UNCS B ARAF
1990 1191.96 2.27 8870.37 3778.89 3.52 35053.00
2000 1283.01 2.48 8347.64 3777.35 4.94 35484.57
2010 1524.91 4.70 9409.41 4304.70 13.43 33642.86
2020 1622.50 9.93 9439.04 4193.44 18.08 33617.01
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3.2. FEMEHFI RGBT

F1 1990~2020 4= FH HH il el -t S AR RS [ ] DATE HA (2 2), 1) P 5 b 2R 8 ] ) THT AR AR AT K o A
A S = AP B, 43524 1990~2000 4. 2000~2010 4F-A11 2010~2020 4o -1t 70 [] (AR AL I 0 73 B ] WL

1) 1990~2000 “FHHiAIFL Y | B0 R0 AR FH b 2 18] )40 2 S, kb AR 3G 0 ) 3 202 B b R A T
SKIt, BT Py b B AL LA 5 12.75% . SR e A R R A R P bR AR Bk T AR D (0 R R IA, 4
1.82%F01 16.20%. Mtth 7K AA I 15 FH R LE S 3 18] P % A B A2 /DN o

2) B ik 3= 2R AELE 2000~2010 4, A AR 38 n A2 2 b SR P ORI M ) BERLEEAE, 5 B
20.91%FH 2.57%. 3 AN Bk 5 A - 2R Y (A R R AL o B3, e rb el R ) AR S N R TR AT o LU B R
80.57%, M5 52.13% % ¥ FH b B St A N o S TR) AR FH i T AR sk ) R ERT R T e Ak it st Ab 3 [ el R 7K A
BN, Hrn by 21.46%H0 15.43%.

3) 2010~2020 4 - 2R R (L A P AR, AR EAR R B . SR AN AR 2 [ R A e fk . FoHp
Hi TR AR b = R R B AR F b N B A L9 53 501y 26.899%F1 10.49%, [RIREBHbA ) 2 15 FH R A2 54,
HHN 14.89%. [ T B> AR FHHEEAL B AN, I8 11.72% 0 B e H, 0 i bR A 2 15 P M Ak 1) EL A1)
N 50.37%F1 22.34%, LAKA 9.41%F /KA [ A I FH LA 4K o

1990~2020 4= HHI 18] , 355 P B b R 525 b TR R B84 R AR FH M TR k> 23 S22, I HL W SR 3 A g HoAth T 28
MIEREIIRERA , B MR 2 A R AT 1 B A S . AR AT B I, AR R AT R A
PHFIRH . BR300 KRR A A, I8 — 807 [ BRI AR L 1, 5 B3 i 22.64%F1 15.05% .

3.3. MEAREFMREETENE

AR BT KT SR AR 5 S, AR SORE R R AT IAT 3801 DR X ok A R ) bt B et LA/ ) L b ) FH 2R B A SRy ki, DAt
TR AT 38 1990 4F 28 2020 4FAN[R] I 31 1) 2% 9 i AR - 1990~2020 45 31 1] , T FH Ji] 37t dsk £ 9 T A4 ey 1211.19 km?
(1990 4F)H N & 1665.30 km? (2020 4F), FLitH9hn 454.11 km?, H4K %k 37.49%. Ff H.AE 2000~2010 45 243 P i £
SN, SN 25.39 km%/4E . BN AN, G P 1R 3 A b o A AT i (1R 3)

Table 2. 1990~2020 land type transfer matrix (km?)
3 2. 1990~2020 £F - Hh X AL FE FERE (km?)

(a) 1990~2000

1990
Bty Wit it KR UM RFIHM Sat
Hiis 1123 0 68 1 0 0 1192
PRt 0 2 0 0 0 0 2
2000 B 152 0 7345 20 1 1352 8870
KA 1 0 17 3482 0 278 3779
H B b 0 0 0 0 3 0 4
RAF Hhy 8 0 917 273 0 33,854 35,053
Bit 1283 2 8348 3777 5 35,485
(b) 2000~2010
2000
Bty Wit it KR UM RFIAHM Sat
2010 Bt 1222 0 59 1 1 0 1283
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Continued
PRt 0 2 0 0 0 0 2
B 269 2 7553 13 7 503 8348
2010 KA 0 0 7 3708 0 62 3777
I HY 0 0 0 0 5 0 5
R 33 0 1791 583 1 33,077 35,485
Bit 1525 5 9409 4305 13 33,643
(c) 2010~2020
2010
b b7 T KAk HIAH RFHH @it
Hith 1395 0 129 0 0 1 1525
Wit 0 5 0 0 0 0 5
2020 B 202 5 8199 12 3 988 9409
KAk 1 0 9 3889 0 405 4305
I HY 0 0 0 0 13 0 13
RAFIF Hhy 25 0 1103 292 1 32,222 33,643
Bit 1622 10 9439 4193 18 33,617
(d) 1990~2020
1990
b b7 T, KAk BIHH RFIHH it
Hith 1051 0 136 1 2 2 1192
Wit 0 2 0 0 0 0 2
2020 B 410 8 7149 55 1 1237 8870
KA 1 0 24 3489 0 264 3779
R HY 0 0 0 0 3 0 4
AR F i 160 0 2130 648 2 32,113 35,053
Bit 1622 10 9439 4193 18 33,617
(a) 1990 </ "”\3 (b) 2000 </ﬁ ’\t
\\ ‘ \\\ ‘
- .
| | '! |
/)y /)
/ J/ ’
. ,, / P / /
’/ " // /// \ pd ) /
\%ﬂ’%x @’%‘%mw >/ / WMNE&&W 7// /
S S
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Figure 3. Spatial distribution of oases in the Hotan River basin, 1990~2020
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Figure 4. Trend analysis of runoff volume changes in the Hotan River basin
E 4 FEMREBEREENEE SR

Table 3. Area of suitable oasis and cultivated land in the Hotan River basin
% 3. MEREERE M E R SHt bR

PN & B AR (km?)
& BN AR (km?)
b2 30% HrHb 2R 35% bR 40%
4381.40~5841.87 1314.40~1752.53 1533.47~2044.67 1752.53~2336.73
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FATVIE I 7K AP 79 T SR WO TH AR DA BB S B TR /N 3),  FRARE TR FR S AT “4REE” 1kl
gy, “ERRE” 1E 0.75~1 Z (AR SR AE A A IR REAE R [25] o AKICTPHERETH RS R BN, BRI < gk
FE7 BUE 0.75, BIAYZERR 4 A S R GERR KT FOSFAT IR, R FE AT B SRR 2 0 4381.40 km?, 3 BL A ML T
FAE B LR N 30%. 35%F1 40%IH 73 51y 1314.40 km?, 1533.47 km?® A1 1752.53 km?. 75 B2 S L4 I ¢ e
Fase /KT, BNSRpy “4RFE” it 1A, FOATGE B SN ARl 5841.87 km?, 38 B HHh I FAZE Bk R B AN
30%. 35%F1 40%Itf 735 1752.53 km?. 2044.67 km? 1 2336.73 km?.

4, 4Eip

1990~2020 4, M H AT JAT 3R A A 1 0 45 bl ) AR 18 0 R A R P M T AR UR A 4 B3, O HLB R A0 o HoA
Mo 2T, S (DA b T R B R ik 36.12%, AR FH kI /D 1435.99 km?e MRS I M RE, T B4FE N HE b
AR R PRI 1 R M, AR A T R A A R b T

S E] P IR AN AR I T 454.11 km?, 3 HLAE 2000~2010 4E 44 I AR SB35 00 b AR K T AR T B 45
REIR, 16 “GRE” BUHE 0.75 F 1B, & E AR EUEL S 74 4381.40 km? i 5841.87 km?, 38 B0 #k Hh 1 A7 5
7359 A 1314.40~1752.53 km? F1 1752.53~2336.73 km?. (K, 75 BRI K BRI B2k, $=THK 3% R
R, FHEMERESRN R R SR Aol R 5%, BUROR R AN RS AR, 7870 R FH SR B2 R, I PR
B B, AT 35ROV K EIF R SR A 8 RE RSN A= 72 7, (AN T b [X AT R4 J8 , SEBK - B - R
PRI

e HE

B WA K SR T K8 71 R & 42 R 27 % 8% (2021xjkk0100) s 52 [X i AL S /K B3 5 ARk 5 7K 4= BRI T
A AT A B B 1 97 (TGJIG-2023K Y XM0011) .
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