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Abstract: This paper is the result of hydrogeological survey engineering.

[Objective] Land Use/Cover Change (LUCC) caused by human activities is a critical part of global environmental change. LUCC in
arid regions has a particularly significant impact on regional hydrology and ecology. Therefore, exploring LUCC and its response to
human activities is of great significance to the sustainable development of ecology, resources and environment in the arid inland of
Northwest China. [Methods] Based on the Landsat images during 1980 to 2018, this paper analyzes the characteristics of land use
change in nine divisions of water resources of Tarim River Basin, by the combination of land use dynamic degree, land use transfer
matrix and human activity intensity degree. [Results] In the past 40 years, cropland, constructive land and forest increased by 1.58x10*
km?, 1.2x10° km? and 347 km? respectively. By comparison, grassland, unutilized land, water and wetland decreased by 1.33x10* km?,
0.32x10* km? and 815 km’, respectively. The main stream of Tarim River Basin has experienced the most significant change in land
use types among nine divisions of water resources, followed by Weigan, Aksu and Kashgar river basin. Since 2000, the equivalent
area of constructive land and human activity intensity in Tarim River Basin has increased relatively fast, especially from 2000 to
2010. [Conclusions] Human activity intensity has showed significant spatial difference among division of water resources. Socio-

economic development and policy guidance are major factors leading to land use change and human activity intensity difference.

Key words: water; divisions of water resources; land use change; human activity intensity; hydrogeological survey engineering;
Tarim River Basin; Xinjiang

Highlights: (1) This paper focuses on typical areas of Tarim River Basin, for the first time divides the area based on water resources
zoning, and analyzes the spatial-temporal evolution of land use type and human activity intensity from 1980 to 2018. (2) The
response of land use change to human activities is studied by combining the land use dynamic change model, land use type transfer
model, land use degree and regional differentiation model, and human activity intensity model with GIS techniques.
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PEE r= A #E K2 (Pielke and Avissar, 1990; Murray

1 EJlI [E] and Rogers, 1999; Strassburg et al., 2014; Daneshi et

NG SR T 75% 0 e 1, + R Y/
7 4% 75 1k (Land Use/Cover Change, LUCC) 5% i i
FAR TGRS IR AF 1 7, A0 1 e ) T R g
IR, PE X X ) 2 Bk AR KRS

al., 2021) o AZETE Bl FEAE A PPN FIAR B A0
BRAB RGN R R E R, RO AR
—+ Hh1 5 2 A HT A1 ff (Sanderson et al., 2002; Turner et
al., 2003; & 5 4, 2015; BOHEIE A% 7, 2021) .
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R A VR TR HOTE H SR . M AR 1 L K SCR AR A
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ORI b LD S A N & S e
T DX 3, Ko 45 K R 40 X = b R FH AN NS0 i
FEARC ISR A TR MR GREA

FEAE 8 O A WIS R I JE At L, AR SOGHE LR
LRI B A K B IR A XA TSR, 45 R
AR, BRI AL E T e B R R
FE B SRRV ST 3l o B 5 4k, 50T 1980—
2018 4[] 35 HLAIA] 3L AN [] 7K 9% 5 40 X ) 4= A
FHPIR B8 B N 235 sl it i ) AR AL RRAE, A3 BT
ST o A BT 7 wh: L 8 )2 S Y oL A DN
25U R XSO R PR B I ] RS & SR P AR 2
et

2 BPRH

2.1 FREXEER
T BLRIA] 3 5 (34°55'~43°48'N, 73°10'~94°05'E )

http://geochina.cgs.gov.cn H1E M1 5T, 2024, 51(1)


http://geochina.cgs.gov.cn

206

el

Hb, Ji 2024 4F

LT AE TR FIA DX AR R 25, s R
)30 B A B 23 1y ] i 59T, R R AT A T
TS IOK R ERTTAE, 2017; Wang etal., 2021).
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2.2 RSB AL

A% 3C BT F 804 A Landsat MSS/TM/ETM/OLI
T B GE , SR U5 T 55 [ M 5 iR 4 JRy 3k (hittps://
earthexplorer.usgs.gov/) Al H ERF2= B i A ML A5
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1 ——— Jilifi Rivers
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U B HURAUE L 5 Tarim River Basin boundary
| KB4 X Water resources divisions 0 150 300 km
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I— 5 L3 /NT s I —F AT — 4 /R ATy IV — R 98T sV —JTF R —fL A8 T s VI8 BT 35t s VI A8 2 300 5 VI— ] e 55230 5
IX—E 1
Fig.1 Location and water resources divisions of the Tarim River Basin
I-The small rivers of Keriya River; Il -Khotan River; lll-Qarqan River; [V—Yarkant River; V-Kaidu River-Kongque River; VI-The main stream of
Tarim River; I-Kashgar River; Vll-Aksu River; IX—Weigan River
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SEFRE 5 ) (R RARTRE AL, 1993) . R 2, 4,
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A, AT S BEAN ] b AR FH 2 A8 ] 7 2 % S0k D A5 o
(Schmidt, 2008; %M, 2019)
2.3.3 LA R AR5 T

b T R R FH R NS AR M 2R - SR Y
N —, T IR Z5 G 8 E0R] SRR Bl %)
DX 30 b B R RS e R . - B R FH R
AN I S AR R (R AIXI 22 28, 1997) M

L:IOOXE:Q&XRJ (2)

A2, L o B A R LR B 984K, 100 < L, <
400; A, J X3 N 55 0 26 R R B o AR B
R, A5 i R HUR HAR A3 i AL L, SOk
FFHHBIRAE S 1, bl Bt K SR A A 2, #F 1
WA Ky 3, A IR N 4.

F 1 BELTRB LR A/ T hBESRFR
Table 1 Classification scheme of LUCC in the Tarim River Basin

5 el bR S %
1 Bt faFE R B i, 4% S AR
A RGPk & 4K, M. BEARMK . BRAMAH
2 i fluhit
R AMYINE, BEEES%U L& K8, aXhm/ hRE
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4 7Kk AR W AKEETUE . MEHBAT R A MUK )1 2 b A
5 feiavaichil AFEERI . RN R RS e g A i
6 ARAF ELFEYDHL, BE, Thugth ., JEPEHL, BRH ., B AN AR H A
F2 TiF REBER
Table 2 Transfer matrix of land use and cover types
T.
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i H 1 1 yh R
4, A AV S Sytet S
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23 [A) RN [R] RUBE B XS H 20 AT Bl B (HAL
Human Acitivity Intensity ) #571.

HAI = S?Exloo% (3)
SCLE=Z(SiXCIi) (4)

i=1

[, HAL A ANRIG SR, Sepp FS 43501 Ry
SFUH Ml 25 i T AR DR S TET AR, S, S5 i R R
FHZERI IR, CL A5 i A R 27 () g 4R
24T R EU(CI, Conversion Index of Construction
Land Equivalent) . CI, AR AT S %A ] 1 b
F TS AL A il 2R S22 4 T 00 5 55 0 5 BT A4, W] Sz ke
NS it 2R 2 FARBERAI L s T &
JE o CI Al W R R b B AT 28— 2
9, Bk R AR IR RS H A SRR R T 1Y
FRIEMEE 0, TR JZA N TRRJZE HRZ ETK
g3 FRar . A3 I SRR e BEL A AR AR (R
L LU HARE R U FIR R B KT (SR
G37 ARV IR BB A SS 4 A 5 MREIE S
PRk, X BRI B 0.2(0~1 [R] L5543, £
FEOEAR & S O B AR R R 0.2 IIASELG R =)=
9,8 HAREBOIUE X — R AR AT A, 23
B RIZ AR AR BB A" AR E R
M ZARAAEY)T L AR 1 4R

HAEW” Ibrk, X 3 AMRRIEAR & AT R B R )2 A
SR AR A AR B SR R 1, R SR B AR el AR
B A F XL A RFAEAE A 0.067, F SR 78 1 ke A8 —Fil
Fi 22 4F A A N YRR AR 0.133, H SR TE B
AR A 1 AR AR VRN R AR IEAE R 0.2, AF £
iR P2 B B B 8 R O 3R 3,y X P 4 A
A
3 5T
3.1 BEAARE L F AEHRTHSH
3.1.1 23A) R 5 s oy B R AT

BT 18 B AR R A A, XTI BRI Y 3 - 1
FIHE RS T 00 (3 4, 3£ 5), BT Bl b v
Ly B J R AR XL L BE R A T S DX s
F VDA A, A b R R bR A ek e SR
177, 1980 AEIE ] 37 duk (& 2a) B2 1] FH i AN L
TR AR 66.75% il 26.34%, 2018 4FE i,
([ 2b) N H AR 5 AT R, 53 5100820 0.35%

®3 AELHAALRBHZEAMYERERY
Table 3 Conversion index of construction land equivalent
of different land use and cover types

5 3R 28 T R 2 G

1 it 7K H /5 H 0.2
i B WAt/ E A BR/5 A b 0

2 e S 02
3 i T/ AR o5 B R 0
TRV A UK FR 25 /M 0

4 7K, TR 0.067
K g K T 0.6

s R RETHKHE RSV |
B B R 3
6 AAAM 1 b S R P

R 4 1980—2018 £ BAAFEB A LR AL MM R E L

Table 4 The area and proportion of land use types in the Tarim River Basin

TR AR (10°km>) KL

HHFIHRE 19804 19904 20004F 20104F 20184
- 2.6853 2.7809 3.1879 3.6013 4.2668
(2.29%) (3.02%) (3.46%) (3.91%) (4.64%)

- 1.2377 1.2605 1.3310 1.2929 1.2724
(1.35%) (1.37%) (1.45%) (1.40%) (1.38%)

. 24.2407 24.5259 23.6588 23.4081 22.9069
(26.34%) (26.65%) (25.71%) (25.44%) (24.89%)

Kbk 2.2592 2.2581 2.1791 2.1351 2.1776
(2.46%) (2.45%) (2.37%) (2.32%) (2.37%)

S 0.1749 0.2071 0.1897 0.2200 0.2947
(0.19%) (0.23%) (0.21%) (0.24%) (0.32%)

S 61.4251 60.9903 61.4763 61.3654 61.1044
(66.75%) (66.28%) (66.81%) (66.68%) (66.40%)
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Table 5 Changes of area and proportion of land use types in the Tarim River Basin

TR R (100 km® Kbt

1980—19904F 1990—20004F 2000—20104E 2010—20184F 1980—20184F

e 0.0956 0.4070 0.4134 0.6655 1.5815
(0.10%) (0.44%) (0.45%) (0.72%) (1.72%)

- 0.0228 0.0704 -0.0381 -0.0205 0.0347
(0.02%) (0.08%) (—0.04%) (-0.02%) (0.04%)

. 0.2852 —0.8670 -0.2507 -0.5013 -1.3338
(0.31%) (=0.94%) (-0.27%) (-0.54%) (-1.45%)

Kb -0.0010 -0.0791 —0.0440 0.0426 -0.0815
(0) (=0.09%) (-0.05%) (0.05%) (-0.09%)

S 0.0323 -0.0174 0.0303 0.0747 0.1198
(0.04%) (—0.02%) (0.03%) (0.08%) (0.13%)

S —0.4349 0.4861 -0.1109 -0.2610 -0.3207
(=0.47%) (0.53%) (=0.12%) (-=0.28%) (=0.35%)

1 1.45%, sk A AT R RS | LA b5 i 1.58%
10* km* F1 1.72% o EE3 H b R A FE o B 23 5134
fin 1.2x10° km? 1 0.13%.

1980—2018 4F, ¥& ] it Ik b 52 Rp 22 9 5k s
B H B IE 2T R, 1990 —2000 4E 1 2010 —
2018 4 - b i FH S A0 25 g A8 Ak B2 K, 2010—
2018 AEBAIRE: 1980—1990 4EH 4.5 4%, 2000—2010
AR AR LI 5% A M i AR PR 1990 —
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Fig.2 The distribution of land use types in the Tarim River Basin in 1980 and 2018 (Descriptions of I-IX shown in Fig.1)
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Fig.3 Trajectories of LUCC convention in the Tarim River Basin from 1980 to 2018
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Fig.4 The structure of land use types in different water resource divisions (Descriptions of [—IX shown in Fig.1)
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Fig.5 The variance ratio of land use types in different water resource divisions (Descriptions of I-IX shown in Fig.1)
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Fig.6 The change rate of land use types in different water resources zones in different periods (The number of land type shown in Table 1)

http://geochina.cgs.gov.cn H1E LT, 2024, 51(1)


http://geochina.cgs.gov.cn

511

FIHFRATF: B AT S - 1 R FH B N0 Sl ) I 2 S AR AR T 5 213

Fo6 BEAXMREZKAFRSIX LA RAEESZSEBRENL

Table 6 Land use degree index and its variation of different water resource divisions in the Tarim River Basin

K LR FHFRE o5 A fa BB AL 20184F
1980—19904E 1990—20004F 2000—20104F 2010—20184F 1980—20184F LA TRY FIFHFERE
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T4 /% i 0.96 0.55 0.00 0.06 0.35 130.26 1%
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VI -] 5.40 0.31 1.08 0.97 3.04 166.07 B
VIIRAT e, 53] 4.79 —0.16 0.74 2.31 1.90 175.22 =
IXTE T3] 6.62 0.53 0.80 1.09 4.20 163.67 B
LU 2018 4F-[a] 4 b A AR AL AR S A /N (18] 6d), B —

I X & 6a vl 32 DXBE A5 FH M ) A
AU B 5 Ry 2, Rt S 0 sh R sk, 38 40 R
0.83%. 1.87%. 0.74% Fll 2.34%, Fi% FFHb A% b
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VIX 3% X iR AR B, AAE 2000—
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b R A ) R b A A ek e, AUAE 1980 —
19904F: 1t i1 F11 1990—2000 4 F14) A< ) FH Hb 52 38 i
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AEY K, AKITE 2010—2018 4E4 1K, HAT BN 1

http://geochina.cgs.gov.cn H1 E M1 5T, 2024, 51(1)


http://geochina.cgs.gov.cn

214 eE

Hb, Ji 2024 4F

VIIIX. %X 1980—2000 4F 4% -+ i 1] FH 2 A 5
AR LR A W 5 T 2000—2018 4E (&1 6h) . #i
T R U 1 R A, AR Ak B 4y S R —0.72% .
2.24%. 1.61% F 1.20%; FRHBFN R I 52 S = ek
Dy fa s, AR EE 730 0.52%. 0.54%. —0.58%.
—0.01% £ 0.13%., —0.70%. —0.23%. —0.30%. 7Kk
T AR AR SR #2000 4F Z /YT 5K B = T
2000 4F 2 J5 o IR A HLBR 1990—2000 41 PN 45 ik
Ab, R 2P sk B dE S AR 2 e
PR B FR . MR PR BE SR F 3530 T3
X OVIIX), FI R B &, AXAE 1990—2000 4FF1 FH A%
FEARAI N

IXDX X A R R B s (3% 6), #k AN
AW AL A A I i (1] 6i), 2010—2018 4EARfL
Tk 2 B 40 AEIRIRRSEY TR, EESHMIE 1990—
2000 FFEAEIAL, BRI ET ARHUFTKBAE 1k
HEHE—3, 1980—2000 4F 2 ¥ 5K ##, 2000—2018
AR R AR A AR R Y 2 R R, B
AR A R ARG R .

3.3 AEKEFRETK
3.3.1 % 2RI ER EAAFIE

] i S 1 FH b 2 T RRURD N 2 By
KECLL 2000 45 F, FT 3G KA X 8018, S5 140
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Fig.7 Construction land equivalent and human activity
intensity of the Tarim River Basin from 1980 to 2018
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Table 7 Classification of human activity intensity in the Tarim River Basin from 1980 to 2018

MR M 19804 _ 19904F _ 20004 . 20104F _ 20184F
BapAs WG oo W% BouAs W% BouAS W% BouAS Y%
i <0.6 13 0.25 13 0.27 13 0.28 12 0.28 11 0.33
A 0.6~1.5 8 0.76 8 0.86 8 0.90 9 0.94 8 1.00
BRE 1.5~4 12 2.39 10 2.29 10 2.55 10 2.81 10 2.74
B 4~10 7 5.80 5.81 7 5.35 7 5.79 9 6.52
= >10 4 14.36 15.33 6 14.69 6 15.38 18.03
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Fig.8 Spatial changes of human activity intensity of the Tarim River Basin from 1980 to 2018 (Descriptions of I-IX shown in Fig.1)
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