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Abstract: The continuous loss of lake water resources has become one of the main problems affecting the economic and social de-
velopment in semi-arid areas. However, due to the lack of long-term continuous monitoring data of lake dynamics, the process of
lake water resources loss and its relationship with climate change and economic and social development in this area have not been e-
valuated in detail. To solve this problem, this paper takes Lake Daihai, which is located in a semi-arid area, as the research ob-

ject, using the improved normalized difference water body index to extract the boundary of lake water body from 258 Landsat remote
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sensing images from 1986 to 2020, and reconstructs the dynamic change process of water resources in Lake Daihai for last 60 years
by integrating lake water level data. The results show that from 1961 to 2019, the Lake Daihai shrank sharply, and the lake water
volume decreased by 9.88x10® m®. At the same time, the fitting results of the piecewise function of the water volume change trend
show that the water volume change of Lake Daihai can be divided into three stages: from 1961 to 1978, the slow loss stage with the
water loss rate of 0.726x10” m*/a; from 1979 to 2004, the rapid loss stage with the water loss rate of 2.10x 107 m?/a; from 2005
to 2019, the accelerated loss stage with the water loss rate of 3.39x107 m?/a. Correlation analysis shows that the loss of water vol-
ume of Lake Daihai is closely related to the economic and social development of the river basin. Among them, the increase in the
scale and intensity of agricultural development and utilization in the watershed after the reform and opening-up is the main reason
for the loss of water volume of the Lake Daihai; the rise of the industrial economy after the implementation of the " Western Devel-
opment" strategy accelerated the loss of water volume of the Lake Daihai. Accordingly, this study suggests that the economic and
social development of lake basins in arid and semi-arid regions should be coordinated with their water resource carrying capacity.
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Fig.1 Geomorphological water system map
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2010— 2015 4E -9.9 0.13
2015— 2020 4 -9.8 0.13
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1979—2004 4% #4{H 5.74 965.6 412.9 2.48 2.12 2978.4
itk 3.308 ** -1.807 0.661 -0.992 -3.617* -3.791*
2005—2020 4F  Hy{i 6.29 1010.0 392.1 2.67 1.97 2881.9
i 0.180 2.476 " 0.585 0 1.669 -0.765

sk N AR TR BAS T 99% , * R AR LR BT N 95%.
323 oA FEE 1986— 2020 AF[H], B A BRI LR (B 11) 2 IBGERL, 46 2 S A B ETH
(1986— 19972003 — 2009 4E ) 1 2 4~ A H F &I (1997 — 2003 ,2009— 2019 4E ). GDP A1 Tl A4 7= S 1 2
LR IEARE (] 11) DB 4370 78.10 {4 F1 78.85 42.5T. Al A= BB H 1986 4F 11 0.57 AZ T3 N 2014 4F
1) 29.45 4250 , Z J5 7R AL %% 1986— 2020 4 Al fE &4 P R SIS R Bon , BURA 0 T0 B 3 AR bt
L EIE GDP kAl A 7 B B 2 OB (P<0.01) . thAh, M-K S8 1y 55 DL K SR HFE - it e e W]
(1#12) : A GDP Tl A 77 S E Al A 77 BB AE 2005 AR5 R AE T AN W38 38 N 5245 AHOCH BT« 4%
FEAFHEE RIS GDP TR A SEE B AUAHDC (P<0.01) . Horr 5K & 5 R0l A8 7= S B AH e M
iEF]-0.944.
33 EFBUEZSHMERXREITHH

o PR AR A7 S A 5 M B 28 A B, S AT B — R W) B 3R 5 4% 25 A R 0 5 R (K37 90 T 1
KR FIAI AR, 25 SRR (38 3) 840 R AF 22 2 KA WA T T AR 7K S A5 Al A= 7= A [ 5 30 B 35 £
FHICIEFR (P<0.01) , R AHC RS0 —-0.532 . -0.486 .~ 0.496. #H S b, 75 22 4 AR 22 3 5 oA 2 22 3R
BUA 1 AR DG

R B 22 TE A T7 1207 45 S M B 20 R K A8 AR AR X k7. S5 SRR (R 4) M TR 4
BF AL T XSGR R IR ST B AF 2005 — 2019 4F (8], #4346 U 2 3 0] i R AN g /K L ik
TREEE R 98% ,Hrh GDP X {8 /K S 451 2k FUsZ A R (hrfi Ak R -0.982 ) 5 T LG 22 28 I AH X BTk AW
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TR EER

SARARAC VG R LR R A — . — A RS

TRTFE KGR | PR A 2 8 2 T A AR R A, TR 4 AR IR A B S T AR K R e
Dt 2 A A AR U B K RN A 2 DT S I K B MR 2. 1961 — 2020 4F [l £ 1 i 480 il b 3 B
TH(P<0.01) , HEAEZE R 1 S T8 0 b Th#a 3, ok fik 52 R W R 0 I B 000 4 1 T R R T ity 28 4.
PO WSR2 10 3 DI BEB BT 5 — T BE (1961 — 1978 4F ) T A G B AR B3, 5%
AL S B BE(1979—2004 4F ), R REAK B AV 25 10K 1 T0 0 35 701k, (H L B B K i Y (358 — B
BEYYEA BT W T AR ZE R S K B 25 (B3 K. Hirh 2003 2004 48 A K A B[] T, EER A
KPR R K i SN, 23 B L 2 AE 3 22 255.2.109.9 mm, J& TEK4ET | FIBEZE R B IR T2
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ARSI, PR T IIF K SR A XA AR K (K —28 4 ) B RURm B 5 57 = [ B (2005 — 2020 4F) 414
e HC R i S LW a3 (P <0.05) , HAYEEZ 0 B A8l 77 ML B B A W A 25 HUA S S (L LL 2R
ZBrBUFSEZ 24.4 mm, HARSGOK RS TG BRI DN 20.8 mm, FEAEZEEUL SRR E Y 22
THARSEREN AR A WIAR It AR I 24 R . (LB 2 22 Il A B AU 4% SR %, R A AL A
XFTWNARRSEZE A0 5, DTRRERE . ) RUBEAS 28 B S A T IS A Rr 2 E AR VR I 2,
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%3 A EMPAEER ORAL G ARAK ) 5 JEIN ] RO A S 3 2 ELEAE T 9130 7K SCTE 4

WIHAE (RS EE) [ A
(KPS eI =] RIS A 6 7 1t 2 1 K Y T TS R

Tab.3 Calculation results of partial correlations TE R 2 —. (A ZE Ve P AR B 25 3 iy 1
between various shrinking characteristic factors BT B T K AL ST A M F AR

(water level, lake area, and water volume) Vil BT AR T AT 25 ML 2000 4F
[ 9.33% 34 28 2008 4EfY 11.57% . A WL AS 5 70 At
— — — BB R ORISR E R IN R Z —. A,
HR AR BN BRI ety B 5 B BERE L

and influencing factors ( meteorological and

socio-economic factors )

SR -0.097 -0.011 -0.025 HE S 8 O T O 9 B K T A R ) W
‘?’%ﬁ?ﬁ*ﬁ{ﬁi -0.247  -0287  -0.282 FH B XA TP G 2 R T G B K R TR
%i e oo ol OKGEBEBURIIINZ - (Ef RN,
J\* ' ' ' IR 54 FE R RIRA b & & R R Mk ¥
X3 0.225 0.195 0.226 . - oo
B 0371 0.396 0.39 VNS REIR B0, FoiT AT R, Rt a2
NG ~0.031 ~0.029 ~0.1 Gl R P B e n#a # (P<0.01) , HIH 5%
GDP 0.266 0.001 0.08 NG IEBE R Z ) ¥ 58 535 5k 56 (P<0.01) , H:

TAEF T -0.074 0133 0.103 H S AR B 2 5 Al A 7 R P A S A K Al A
AOLEFRI -05327 04867 04967 pRMIRER. Ik, 1961 — 2019 4RI IKAE K AR f ik

w F277 0.05 KT (UM |- i AR FREL A KL I 45 SR s HAE 1978 4F 2005 4F 77
TEVE A8 T3 A A ] 1 5 3 P S A7 g

TR R PGB ATE S TGS Lo 036 S B I ] 52— R0 oK R 5 1500 7 5 49 20 sk o 7 G 7 ok 2 9%
Mo R 3 AN HTBE. 55— B, B VAR A 7 K A RN R T Al T K A B A5 e R
WA 24 FK R TR (IR ML ERL % K e 04 25k TR ™, 55 7 % lin
IR BN , R K A T A0 K 8 U5 IR AR 5 2. 4 BV B, FR I T 1978 4E 5247 MU T
B, A T AR AR A o I ARG K, A U, Al MUY K. B AR ([ 13) ph
1976 4] 383.20 km” 14 i1 %] 1986 4Ef) 409.80 km™ ' | FEF A (5 T A5 VU 9 2 2R3 4 R R O30 20 Wk .
T IO A 6 2 R, TR A b 8 SRS 20, AN A T R R R T 22 R A R Rk A5 I R
SPHAEFEEFH KA 1960s 1) 3.457x 107 m* B4 115 1980s [196.251x 107 m’ , E0ffi A 14237 5t 25 F k. N1
HEAKGEIR PR B B 55 = B BE, FRE T 2005 4E7E AR ISR 2 N O PG L HLIX 5245 PR TT 87 Ik
W ST A5 A8 T I S A b i — 2 % R, 0t Hb TR ARG 0 %5 454.92 km® (2015 4F ), i A4S 65 U i LAY
54.27% ANV IR o5 BT FAK 1 68.3% 1 1] £ i R /K ™ E AR T X A 1 0 1 b 2 B S
T, 3¢ B P 303 0T e 2 ot o 1 A TR T R 3 2006 4F 2 BAR 7 ) 4598 S HL T IR AE
FREEFRAE] T 1192107 m™*) | HoR % g Hn IR A S N 7 A . Tl B R R T

3 4 KSR R NG 2E TR B 45 £ o0 ] A

Tab.4 The results of stepwise multiple regression analysis of the contribution of

each influencing factor to Lake Daihai’s shrinking

i IF) B ¥ fal 4 5 R
1986— 2019 4 KRG E ¥=0.010x, -0.015x, 0.447*
Ao y=—1.678x1075x,+8.471 0.892"
2005— 2019 g /ﬁ%gi‘ y=—3.746x3+11.789 0.332*
T TS 4 ¥=-6.992x100 x5 +0.696x; ~7.820 0.980 **

oy ARFKE(10° m*) o {RFAEET H B E(h) 2, RFAF I AEZEHOR B (mim) 203 (RBAE IR (m/s) 0y {RFA I
A BEL(JTIE) 05 fi3 CDP(J1T0) , 4 RN LE (TN, 5 FIR 0.01 JKFE (B b B FAA K.
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B3 RN Tl 28 % 1 S A A5 B 2 (1 Hb R LML T 4% Fig.13 Changes in the area of arable
TR T A AR = AR T 8 sk 2D 2 4 i) land in the Lake Daihai Basin
S5 18 7K A 1) 2545 A8 Ak, A5 7538 90 K Ao 4F = A AR 4k (Data comes from the reference [5])
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S
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LA TR , T AR RS IE K i, 25 6 AR s At S 8 B J T R 38, WML 60 a SR i 245 0 72
B IR S 14T T 5y BrAnhe 45 th DL TF 4518

1) 60 a LUK, 15 S B0 5 B00A T AR S 4 /KA T B AT K B 43 A e ) e v B A g AR 1986 — 2020
AESLI/D T 75.52 km® 4R T 60.38% ,AEEYFELE 2.16 km®  IWIIAZEYE A% (A1 540 LA PG 9 7 1k g 32 5 T ATk A
FETFRET 10.85 m, FRE TN 0.178 m/a, 2005 4= 22 J5 WA /K A7 T [ F b ; Wi /K BT 60 a Fhfi 2k
9.88x 10" m’ , f§IG /K AL AT 43 3 BB - 1961— 1978 4F /K5 2k R N 0.726X 107 m*/a B 1K By
BE:1979— 2004 4F /K ER 32 B 2.10x 107 m*/a (B 2 i B (P<0.01) 52005 — 2019 4F, K S0 2 ik
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fhitass.
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