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Abstract

Soil and water resources are an important component and foundation of regional ecosystem stability
and security. This study used the land-use transfer matrix and Gini coefficient method to explore the
characteristics and matching relationships of regional soil and water resources development and utiliza-
tion in the Hotan area, Xinjiang. The results show that a trend of increasing arable land and grassland
area and decreasing unutilized land area in the past 20 years (2000~2020). The growth rate of arable
land was as high as 24.02% and increased significantly from 2000 to 2010, and the unutilized land area
decreased by 509.27 ten thousand mu in total. The period is mainly dominated by the transformation of
grassland into arable land, forest land and construction land, and the continuous development and utili-
zation of unused land into arable land and grassland. The spatial variability of arable land and oasis area
is large, and the per capita arable land area matches well with each county and city, while the per capita
oasis area matches poorly. With the rapid socio-economic development and the continuous expansion of
arable land, scientific allocation of water resources is needed to further improve the efficiency of water
resources utilization.
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1. 5|15

- H A I 5 A2 A (LUCC) oM A BRIX SR UM AR A [1] L AESIR A Z R, fE NSRS RN R R
R EEAREI[2], A PTRFER R SRR FU — AN BT H[3], H AT O RIS R ST MR R [4] . BT A
R H fE 800, 7K = BEUE LG ) o] e 2 Tk, o AR XK b BT 2R R BIOR B FE DT A B AT BF 2
B PROK B B P A ATSR,  [FIRE R ke R AR R T K - SRR A UL (4 1) /5], /K BRI AT i)
e 730 o A9 214 T3 A e PR 0 6] o AR SC AT i X 7K BRIV R A VI i, 43 X3 Ay o) FE AR AN AR f s
fib, BE—BIRFCAFB AN SR T ARAAC RS AL, R 2 JE 3 K0 A0 A T AR B 3t B A (10 7K B8 30 B R 2 A R T 3t
DK EFRPRILAC IR F o SR TOM B X AR —HE LR AR T, K BRI ULRCREE, D9 A 3t X = o )
FURIAR} 2 0 B K BB R K 8

2. AREXEBERZE
2.1 MREXER

AN XA TR sE4EE /R A iR, FRE S, ALERE R R, oKL, AT, R
BB NEETFX[7] [8]. FIHMXATBOERTECE @FEMA T, MHE, SxE, bE, ®HE. KgE, THE
FARFE, BENA RN 36 2%, XBUKTIEEEZ, S50 RGN 250 R B AR DL R X3 A5 FER
B s, TASKEVIR, e SRR DU ES5 4 A R G p e B e il EOR APk AL[9] (LK 1).
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Figure 1. Overview of the study area ((2019) 1822)
1. #ZEX#E5((2019) 1822)

2.2. BHEKIE

1) JBEEHEIE E H ERE B R IR SR 5 B s B0 2000~2020 4E 30 m ZE (A HEER 1) TM R R A 2cis
(http://www.resdc.cn/). AHF 7T EL 2000, 2010 Al 2020 4F 3 #4538 ok 4 SAS 1E A0 15 68 B R FH VAT e 4ok 25 Ak
G HEAT S BRI, RS . WIS (CERI IR B Kbk, R —ZhnE o RE R, KsE
AR B . AR, B kAR B R R R N

2) JEMHEERIET CGHrsiEE 50 45) A GGt E %) (2000~2020). AR FT AT SR B 5E L, A SCH
Ik A ) Y b R 1 DL AR (1 b R P ZRVE A 2R, GEtt 2000, 2010 2020 4= HH H X [ £ I T A

2.3. TtFIAEBER

3t R FH R R A S BT 7 IX A B FE TR TR S5 M R PSR TR B AR ) S A AR o it 4R
FUEE BTN [R] - R AR RN AR AR A G 0 S A B (I RS k2Dt JE st R A B 28 1L R [10]
Sy o Sy,

S. =

]

@

Sn1 Snn
A SERIEM: 0, j(i, j=12,---,n) BT 5HA2 A 0 L ob FI2RAY; S s A F MR i A2 40 T
s n RO TR 2R A4

24. ERRA¥

e 2B E ARG 51455 Corrado Gini 78 1912 4E32 H[11], S H BT 78 /K -+ ZJR UL D 5% 2% FH i
k. HT/KEIRE 0 LA R A e g, BTLL, 3 RBGE T EARLTE NS HEHb/ S sk B8 2
)45 L RAREE F, R, FRATE K% P55 5 # b Ek 3 2 N IR T IE ) X 383 B Rk 40 8 5 AN @ TLRDIR
BAIF(0<G<0.2); @ VLERIEINF(0.2< G <0.3); @ ULECIRGUAHNTAEE(0.3< G <0.4); @ ULEUIRHMEZ(0.4
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<G<05); ® LEDRHEZE(G > 0.5).

ALy AT R X 25 T B AN SR AN N SSR PN2E e REL, IRE B SR INE 2 () /T B oR R A2
TR, AR E, 2535 T 2000 4E. 2010 4E. 2020 A1 X AR B SR AT AT 1) 7K B 5 B 1
Je RE IR Z A K R DT L 22 57 15 A 2

3. B/RESH
3.1 MEMXEMFI A EETL

2000~2020 4, A1 HH b X AR A R A 2 3 AR A (38 1) SR BEIR I AR b AR b T AL (1) R 86 im DA K A )
FHHBTH AR A Wb o BEH AL B 2000 4E11) 279.75 Jim#8 04 2020 411 346.93 Jiwi, K ZFEik 24.02%,
HL7E 2000 4£~2010 SEHG N2 2, s AR = EAE sp 7E A M X A 58 o R F T AR S k2 509.27 Ji T, 7EA
P Y] 38 3 r i k2 20 W S o S0 1) A B B T AR O 228.33 J3 T, EEE RN R R R X, KRR AL T
LTt EE, AR TR FRE R I B AR/ 2000 AELASK,  BIF T IXCAS [ R P /7 2
MR FRFEAAE, RIHAF A > B > Kk > Bt > @8 A > .

Table 1. Land use changes in Hotan area from 2000 to 2020 (ten thousand mu)
% 1. 2000~2020 SFFNMA X 1 F AW (7 )

TR Frith W Fth KA feiaaicheil AR F b
2000 279.75 0.72 4317.22 1424.84 1.11 31,191.36
2010 325.11 1.29 4507.12 1660.42 1.88 30,719.18
2020 346.93 2.67 454555 1595.74 2.04 30,722.06
Al 67.18 1.96 228.33 170.90 0.93 —469.30

3.2. THFIRG IS4

FH 2000~2020 4 b [X - b S A3 R 50 B T A (LR 2), HTRD P 4% et S8 ] () T AR A A AT .
AR A=A B 4319 2000~2010 4E. 2010~2020 4E A1 2000~2020 4E. - 270 ] (1K) A0 HLEE AL A 0 23 B
Al

1) B ok £ 2R A 7E 2000~2010 4, HfH ARG A0 ) 32 EE B B AT SR B, 1) P R R b AL
EEA 15 33.60% . A FH b i) 2o iy FH 7K A4 4% Ak FLTRTAR el () = BRI, 40700 16.79% A1 18.95%. AR, 7Ki4k
RV FE b S I (9 %% A L Bl /N

2) 2010~2020 AF#fF UL, B AN AR FH 2 ] A0 120 S8, B T AR (1 189 o 2 22 i SRR H A0
B AL A, (5 BN 24.30%F0 1.54%. 54t MR RS A R R SRR R i E AL B2, i
by ) AR H 2 N BITHIAR BT o B8R 77.52% 0 J9 1) A ) FH b T AR i/ R iR DR B 1 6 A o o, 38 ) St N K A4 5
N, Hr, (HHA AR 13.45%F1 7.83%. [HII, I8 11.74%00 KA AL A F) FH

3) 2000~2020 4 LR A AN K FEAL BN FRa, Bepk EAAR R P . BRI R P 2 A R AR R4k . oot
H AR b 2 B A AR P L N A LG A9 40 30 DR 46.11% 0 11.44% . B 13843 AR FI F Hh % Ak A #F AL,
WA 2.89%m) FLHLEL Y, FHb ) AR HOFN LA HbEL AL I LLABIA 74.91%F1 49.02%, DL 18.32%[1 7K A B A F)
FHHEEN

KA, DX N R R B4 Sy A b R T AR R AR F M TR AR s> - R, S HL R o A 2
T INEERS I R, L BLRRAE 2 A M DX () b g B b, AR AN A v P, SRR FH b AN B 7 o R
BN BRI SR o B T3R5 AR P bSO BRI AL I AT 043 1 B A K ARG H
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Table 2. Land type transfer matrix, 2000~2020 (ten thousand mu)
= 2. 2000~2020 £+ #th KAV FEREPE (7 H)

2000 4 2010 Bt
Bty 7Nl b KAk T HY AR H b
Hih 415 0 31 0 0 0 446
Pt 0 1 0 0 0 0 1
L) 94 1 3749 5 1 468 4317
KA 0 0 3 1385 0 37 1425
jeigsdathil 0 0 0 0 1 0 1
AT H 9 0 725 270 0 30,021 31,025
it 518 1 4507 1660 2 30,526
2010 4 2020 Bt
Hhith PR Eiith KAk Y ARF F b
H b 468 0 50 0 0 0 518
PRt 0 1 0 0 0 0 1
i 79 1 3886 4 0 536 4507
K A% 0 0 3 1462 0 195 1660
F B 0 0 0 0 2 0 2
AR F i 5 0 606 130 0 29,785 30,526
it 553 3 4546 1596 2 30,516
2000 4F 2020 pESan
B giN:1! Hith KAk B AR F b
Hih 392 0 53 0 0 1 446
PR 0 1 0 0 0 0 1
T 129 2 3588 7 1 591 4317
KA 0 0 3 1328 0 94 1425
R 0 0 0 0 1 0 1
A F i 32 0 902 261 0 29,830 31,025
Rt 553 3 4546 1596 2 30,516

3.3. XiEK T FIRE X H

2000~2020 4= #1a], A0 H M X HrHh AR B 279.75 7517 (2000 )38 04 346.93 J5H7(2020 4F), FLiFEn 67.18
JiE, WKES 24.02%. FHAr, FEATH X AR A E AR IR . B3 2000 FRAK, A #EH 168.13
JINBEINA 2020 4E 1) 250.47 Ji N, NEHKREIA 48.97%. A A\ X#k b i AR 6 25 N 1 5 A b T 7 %
TR AR, B 2000 AR 1.2 B/NIG N A 2010 4 1.42 /A 2020 ) 1.56 /N o AT HBIX % 117 B
R o S EOR, B R B IAR 2, M AP AR S AE R D, 2020 42 NIBF AN 1.28 FH/A,
KRB MG 2N, 2020 4L 8.55 JinT, EALIHHHHFLER & B iR, 2020 4 AB#Hb
N 2.23 EIAN(ILEE 3).
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Table 3. Cultivated land area and per capita cultivated land area by counties and cities in Hotan region
2 3. MHAMXE EHH it ERA A IR

2000 2010 2020
Pt AR (T ar) A AR(E/N) BT CT ) AR () BRI w) ASSFHH AR (s/A)

AN T 20.60 0.50 19.72 0.48 17.37 0.42

A B 39.41 1.11 46.56 1.31 48.13 1.35

KR 27.78 1.64 30.29 1.79 36.00 2.13

K 36.94 1.24 38.86 1.31 40.89 1.38

RER 7.80 2.03 7.14 1.86 8.55 2.23

BEH 65.91 1.02 78.40 1.21 83.01 1.28

Bzl B 36.53 1.13 52.28 1.62 59.24 1.84

FHE 44.78 1.55 51.86 1.79 53.74 1.86

2000~2020 4 JY11a] , A1 FH 1 [X 4 0 B B 4764.6 75717 (2000 4E) 141 % 5102.96 /5 17 (2020 4E), 311 i 338.4
Jim, WKFEN 7.1%. A SRMILEC RE LIAAEIE, AR A 2 s, M 2000 4 A3
44.88 mIN, /D F] 2020 4F 36.87 ®/N, H A 2010 FE AL N 41.27 BIN . FAHHLIX & 107 B 500 o A
AF5], R TR TH AR B/, 2020 4FAY 49.87 i, FIHEFILEM AR K, & 1383.83 Jif, HRFE
NS M T A e e, 1A 137.33 BN (ML 4).

Table 4. Oasis area and per capita oasis area by county and city in Hotan region

4. MEMXEEHEMERAASMNER

2000 2010 2020
ST T RT) AISEMIR(R/N) SEMmEACTE) ABSMmEAREEA) SNIROTH) ARSI (eIN)
HH 47.01 2.77 48.78 1.52 49.87 1.22
MPEE  1350.09 52.27 1329.89 48.98 1383.83 38.86
PHEIEES 707.35 53.39 716.09 46.14 767.48 45.36
EEE 177.21 7.48 205.45 8.54 203.37 6.85
RFEE 530.10 157.31 554.52 147.48 527.36 137.33
BEH 253.94 6.25 310.80 5.85 309.42 4,77
Bl B 930.25 43.34 1087.67 40.95 1071.59 33.26
FHE 768.65 36.22 774.96 30.67 790.04 27.27

KR RECEVPA AT T S T B A e R4, MK 2 FTLLEH, FEB RECH %,
B IE A, T BBk i AR o A A B oA G . AN SR i AR 2 IR AL N SC R, A A 3t
HPE % T L I U R AT

M 3 FTLLE H, % B S T AR U B A oA & B, BE 8 REUOAGTE 0.3~0.4 2 [A], 1 A3 LRI AR
EE T EMILE RECOKT 0.5, Ui & H 2 A SN AR IERC EE A 22 o 0 HE i X 84043 1) 7K 3 8 b A 7K 35 S T
FRUCECRE G, Wi I &40 2 (R A VC BC B 22 588/ (ILIE] 4) . M 2000~2020 45, sK AR TR R ER 22020, A 2000
S 1.44 5 mPETR/b £ 2020 9 1.21 5 mP R, 1A K B IR AT R R R BELE 0K K S SR TR AR 2 AN K,
FARYEFFAE 0.085 17 m¥/Hi .
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Figure 2. Matching relationship of Gini coefficient method between arable land area per capita of cities and counties in Hotan region
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Figure 3. Matching relationship of Gini coefficient method between oasis area per capita in Hotan region
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Figure 4. Matching relationship of Gini coefficient method between annual water-average
arable land and water-average oasis in Hotan area
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4. g

K A BRI D 3% 2 (R (X R P TR R SR 28 6 3, ZE R L N IEEIIS 5t R, KL VIR S 2
BT BB, MR T KT G . R X S K IR, AHbOE AP E A28, R M X 4t
TEVEILFRX, HAESHEENGEES, KREGZ, KRR R RE LR, &5 2R RASA N ZEZ T,
S TR0 EH M X [ 7K - BEURDL R 6 RBAT, % TR0 M X (1 7 R e R B B BN BB MRIE, ARM
AR A E TSR, I SR AR T, BHBE R Tk S 8O KRR TR 2 — k. Fik, EA
MK 525 s R R, TR IR BRI AR, & TRACE fOL K, S nyE X Ak
L PEIICAC 5, B VR FE AL 2 G A R A A5 22 -

5. &g

2000~2020 4, ANFHMX A A S, R BRI B . SR Y R R R KRR T LR R A
P ARFIAS WD, I H R A g Foft A . 3l S e A b . AR AN B, R AN
W AR e A A AT B3

AN X B AT SR T AR 22 (8] 0 A AN, B BRI Z S, &5 W NP A VLA BEAdy, 1Mo A4
RN THIRR DT T B2 A0 22 o A0 R 1 DX 5 4473 (14 7K S50 B R R 7K 35) S i TR AR DT IS BE L 4% 47 2 [B] R DU TRC E 22 S s/,
BEE BB R AW N, #ZR A E KRR, 2 PR TR R IR R .
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