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Abstract: Studying the spatial-temporal changes of land use and its response relationship with the environ-
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ment is of great significance for the development of land resources, optimization of water resources, and sustain-
able development. Based on the Landsat images from 1985 to 2020, a total of 8 periods, combined with land use
transfer matrix, the spatial-temporal changes of land use were analyzed, and the response relationship between
land changes and the environment changes were explored. The results showed that in the past 35 years, the farm-
land area increased by 1433.62 km® (159.39%), and the construction land area increased by 155.67 km’
(4 064.50%). By comparison, the unused land, grassland and water area were reduced by 1558.43 km’,
24.77 km” and 6.10 km’ respectively. The farmland was mainly transferred from grassland, followed by unused
land, the unused land is mainly transformed into grassland, and then into farmland, the substitution relationship
of grassland to arable land and unused land to grassland was presented. The area with large migration intensity
of land use change was basically consistent with the area of groundwater level drop funnel, and its changes
showed synchronization and consistency. The change of land use and water consumption mechanism caused the
change of groundwater dynamic field and chemical field, the distribution area of TDS freshwater in oasis de-
creased, and the area of brackish water and brackish water expanded. Land change was influenced by multiple

factors such as water resources, population, social and economic development and planting structure, the social
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and economic development has a significant impact on LUCC.
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Tab. 1 Land use type area change in Kongqi River Oasis during 1985~2020
KR 19854F 19904F 19954F 20004F 20054F 20104F 20154F 20204F
Hi it 899.44 898.28 916.70 1203.80 1586.42 2106.36 2366.16 2333.07
il 993.71 1003.35 1112.24 1168.28 1111.83 976.04 926.76 968.94
7K 3 18.99 19.76 24.14 28.22 39.95 28.03 24.25 12.89
R F H H 2073.23 2063.33 1925.16 1561.09 1178.13 781.57 546.45 514.81
B 3.83 4.48 10.96 72.87 97.21 125.59 159.50
F2 1985~2020 EFLEAGEM L P A ETHBER AL Y%la
Tab. 2 Change of land use dynamic attitude in Kongqi River Oasis during 1985~2020
F A 1985~ 1995 1995~ 2000 2000~ 2005 2005~ 2010 2010~ 2015 2015~ 2020
it 0.19 6.26 6.36 6.55 2.47 —0.28
F 1.19 1.01 -0.97 —2.44 -1.01 0.91
K 5k 2.71 3.38 8.31 -5.97 -2.70 -9.37
A ) -0.71 -3.78 -4.91 —6.73 -6.02 -1.16
A 18.64 30.76 32.41 6.68 5.84 5.40
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Fig.3 Map of the land change of Kongqi River Oasis in recent 35 years




6 [N A

NORTHWESTERN GEOLOGY

XxXxX 4

K R 4.064.50%.  HE ML 5 S 3 P e S s
1985~2000 4 5L 3 4 %, 2000~2015 4F 52 b Jf i 3,
2015~2020 4F 5% 338 14 i, B b 17 AR S A 2D 24.77
km?®, 75 £ B4 1B 7 E A 24.91% U8 > & 24.29%, 41
RN AR AR A /N o A ) FH 2 3 D A, T ARk 2
1558.43 km’, £ &% Y (49 18 B 7 Lo DA 51.97% 0 2> &
12.91%. 7K 3 5% 56 38 )5 vl 4, 7K Sl e AR AR 9 2D
6.1 km’,
2,12 E3A) R AL 4R

1985~2020 4%, ZR Y PR Bk HlL . b A1 A ) FH b )
ek ok 2 (B 4) o B Ao 5% AT B K, 1985~
1995 A B b 3= SR v T i B B 1 A RN AL A TR Ui
i X3 1995~2005 4 (8], #f b 3 fin DS B 1 L2
] YRR PN A Z A1, S U PG T 0 B FLAE T R O
K9 m; 2005~2015 4, B aF b I A v | R BLAE
TR A ek AR A0 B IX G 2015 AR 2 )5 b T
PRI M 2 2 R SR N T2 PN () PR A s Bk
BB b, 3 R N LU AR R L AL Bk
0 Ay DX IR AR 22 Ay e b 92D g DX, b %) 2 0
KA AEE A o A e B R K, 2
Tia) B Ml A, FLUR ) B b A A . U b 32 B R R
P, R A

2005~2010 4 [a] + o A 55t e de B35, 2 6
A3 o b ) T % R R i R A — 39, R b, 1
BE M A% Ak, oA ) b 3= 28 ) R ML B M Ak 1995~
2000 4F . 2000~2005 4F Fl 2010~2015 4 =4~} 1 14
- Hb R 5 A% 5 5 0 R X A R, 2 R A R 1) B
H e Ak, R I ] 1) 75 M e Ak 5 1985~ 1995 1 2015~
2020 A P IF 35T %) - M A TG 7% 0im B2 A X s,
F AL A T Hb A Ak ok B b, B b -5 R b B AR A
22 MET/KKAIBRFERT K

SRUN X1 (1985, 2020 4F) b T K HEET EL 4347
(E15), 1985 4FHb T KK A7 HE 3k /N T 5 m, J3 A7 T
FU BT R 80% LA I, RIS RARIRAE T #b T /K
YR Ak ; 2020 4F b T KK A7 F AL T 10~40 m 2Z [H],
1AL Ak E] 60% L b, b B IR X (G P
T FA LA AT 119 1 X)) 3R K 20 m, H R 7K KAV 5 3
TR 15~40 m, fie KR E F] 50.5 m, 11 it BOF
AR AT S0 35 AF Sk Bk M ok iy 3 B IX 8K, AE 1 M A%
e d5e ) ZURG R by (P 4), B 5K 518 R K 47
TR, T B i R KR S XKL S, b) o bR K T
S| XA AR R 870 m ZE KA £k A X R i B, T

F1967.51 km®, 1985~2020 4F I =} 5 Fl 4 + b A1) FH 22
A 5 1 2 B 1 55 R R FH (55 3), 1985 4F K 1) b
di B, 5 IR 75%, HUOR RO 20%, B LA
4%, 2020 4EHFHE 17 L 76%, AR 5 H 3%, 2020 4F
HEHb I ALEE 1985 I T 694.91 km’, J2 1985 4E#Ftb
T AL 17 4%, iR 2SR 1% 32 0 pl oA R M 5 AR
b (AL T AR 5 1L 63.68%) 5 T SF X Ml R 7K 7K A7 3
TRT [ 522 0 R ) FH 5 B b > 50 il 2 B b > b 5
1l > A I FH b 2 e M > A b S e 4 (B 4), o,
R I Tt AP, T B T P, e KR A RSP 1R
5T 36.09 m, i 6] P9 ) b T 7K A R T REAELBH i
[0 s ML IR N7 S S 35 i B B '
Hu R K IT SR B, SR E, R KR B S
- b FHVE AR 2 RIAE IR R

35 4F, A Hh ) FH AR AL RS T R R X 5 b
KA P52 XS A A W G, AR R R R D
A—Ete . TR 5K B IR 3 A BAHSZ ] 2y, K
SRR IK 8 TEAR SR S 0 36 R FH B 20 AR 2, 4 A
FHAE AT A S 20 7K 58 U5 B S AS AT 4 sy, 4 =22 1)
BHMEBRAMNER, Wik, £ T2 X WA HTE®
Ak, KGR A AN S AR AR — R Y
AT, ER 2 HA RS B AR
2.3 HITRKAKBRIE

SR IX =21 (1985, 2014, 2020 4F) 3 F K&k &
XF AT (L 6), FERAR AT, FLAE T E 3 Be S 1l
IR AR A 3 b DX R KK B A, TR K L
i P AR TOUS ] R IR 2, B AR R % K2 B 1
WALy, BT B LI, H Bk v AR
B A R LA B, bR K BT AR R T R, AR SR RUEOK
EFLE W R TR R, T b T AR AR, 2z T 5
ST REI ZE ZAE R, 0 AL — 25 T, K e
TR K 2R TS A 2 TRl KRR K o B 2 Bk e e AR A 8
K, Al T R FH 7K MR RS N, M\ 1985 4 5] 2014 4F,
FEH] 2020 4, JFIRIK 0 o0 AT FFAE K A T AR AR, A
TEHU A3 5 78 R R X, YR K A3 A T R SR 4 DN,
OB KRR 3 R 43 A1 2E S 00 o, 2 Rk 43 A 78
LR YN 16 B S, R O A A AE FLAE T U L SR Y
R AAVEAL A . TR 5K IR B R oK T -
WUAE T MR K B 1 R, AU - XN R A
(3 23 SRR 2 SR Bl 2R, [ I L ZK AR 3t T e
KA T AR, ) Sk XOC AR, (45 35 28 XA SR K
BT A S IX, S BRI X A A B 0 R AR 5



55 x

TLAT R4, 1985~2020 4FFL A8 1T S P 4 3 F) i it 25

TR R 5 PRI IR W S 2R F S

>z

A

I RF b

HoAth [ 3.56% N
I — AR FHH [ 4.50%
R | 4.50% A
BT Y 25.70%
s 26.25%
B — Al 2 a0,

ARF I — 4
0 40 80 120 160
oz TR (km?)

I ARF L — 0 A —
] %ﬁ_}i%mi& ] *#%_)i%ﬁﬁﬂﬂ
L — vl ﬁ — |
] B — R 0 10 20km 0 B —tH 0 10 20km

- A*'J)ﬂi{ﬁaﬁﬂﬂ

Jeftr

B — AT ]
HFb—
A s — 4
B Hb— b
A s — 54

0 70 140210 280 350

?:q TR (km?)

(a) 1985—19954F + i 7%

(b) 1995—20004F + Hi % 5%

A

AR b~ B

Hoflh |=4.75%
KA —LERITI | 2.46% N
H L ﬂa 2.72%
B *T* 4.46%
iﬂ)llﬂﬂ—»ﬁi& 13.45%
T b — 55 32.74%
B HE 39.42%

0 100 200 300 400
R (km?)

iﬂ?@;jﬁml& - AL

BRI -t 2

B A A .

W Bt W )

[ Hidh— AR b ] & 2 T g :
[ s — AR A [ b B e ‘
0 B I — 2 T 0

0 10 20km
L1 |

0 100200300400 500
M (km?)

10 20 km
| —

(¢) 2000—20054F + #5755

(d) 2005—20104F - % 5%

>z

It

B4 — 7 BT

ﬂiﬂﬂqﬂﬁ—»%umﬂﬁ
FH— R

*%U%H}Fl’rﬂ—»*#i’a
KA ﬁHﬂE—»EiﬂJ‘
— P %

0 70 140210280350
LET WA (km?)

>z

A AL,
S ES it I AR — B
] AT — 2 I A — 5
B i 2 B
] i R ] S — T
] Bt — B % %{Eaglﬁﬁﬁﬂﬁ
SRR M — 1% P B —
= 0 10 20km I A T — 2 M 0 10 20km

0 50 100 150 200
i

IR (km?)

(€) 2010—20154F +- 1%

() 2015—20204F + 175

El4 A [E A HEAFL A 4N L it ) R E BT
Fig. 4 Map of the land use transfer in Konggqi River Oasis of different periods
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Tab.3 Changes in land types within the groundwater drawdown funnel areas
- Hl A T 2 A 19854F 20004 20204F
it 42.87(4%) 99.59(10%) 737.78(76%)
b 197.14(20%) 346.11(36%) 190.67(20%)
= 0.06(0.01%) 0.26(0.03%) 5.81(0.6%)
% F 4 727.20(75%) 521.37(54%) 32.09(3%)
7K, 0.23(0.02%) 0.18(0.02%) 1.17(0.12%)
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Tab. 4 Relationship between groundwater depth changes and land use conversion within

the groundwater drawdown funnel areas
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