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Study on digital watershed model of the Qinghai Lake Basin based on ANUSPLIN interpolation method//WANG
Haibin'? |, LIU Jiahong'*, LIU Xisheng®, WANG Dong' (1. State Key Laboratory of Simulation and Regulation of Water
Cycle in River Basin, China Institute of Water Resources and Hydropower Research, Beijing 100038, China; 2. Key
Laboratory of River Basin Digital Twinning of Ministry of Water Resources, China Institute of Water Resources and
Hydropower Research, Beijing 100038, China; 3. Hydrology and Water Resources Forecast Center of (Qinghai Province,
Xining 810001, China)

Abstract: Based on precipitation data of the Qinghai Lake Basin from 2010 to 2020, the ANUSPLIN interpolation method
was used to invert the spatiotemporal distribution of precipitation in the Qinghai Lake Basin. A digital watershed model of
the Qinghai Lake Basin was constructed by combining hydrological, meteorological, and earth remote sensing interpretation
data, and the model parameters were calibrated and verified. The model was applied to explore the impact of underlying
surface changes on watershed hydrological processes, analyze the evolution laws and driving mechanisms of water cycle in
the Qinghai Lake Basin, and conduct sensitivity analysis on key parameters. The results show that during the calibration and
validation periods, the Nash-Suicliffe efficiency coefficients of the Buhahekou Station are 0. 72 and 0. 67, respectively,
while those of the Gangcha Station are 0. 81 and 0. 84, indicating that the digital watershed model is suitable for simulating
long-term spatiotemporal sequences of precipitation in the Qinghai Lake Basin. The vertical and the horizontal infiltration
rates of soil mainly affect the peak of runoff, with the horizontal infiltration rate of surface soil being the most sensitive. The
soil porosity and initial water content mainly affect the base flow of runoff, with the initial water content of the middle soil
being the most sensitive.

Key words: digital watershed model; ANUSPLIN interpolation method; underlying surface; sensitivity analysis; Qinghai
Lake Basin
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Fig.2 Schematic diagram of flow generation process in digital watershed model
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Fig.3 Scatter diagram of spatially interpolated data

and observation data from reserved weather stations

160
S
120 AL
X
& 80
40

0
20 40 60 80 100 120 140 160 180 200 220 240
[ 7K i /mm

4 ZNEkESHRERKENATRSH
Fig.4 Frequency distribution of measured and simulated

rainfall values
15 2 2010—2020 4F 75 ¥ ] I 3 2 4 °F- 1) %
IKEEZS B 534 . WA [ 53 A 4 R &, 1 I8 I 5
ZAESE YK 522. 24 mm, [ PG B 1) 45 L Bl T
Py bR T2 BANIEE B ALz

e TS w76 245 5 = BUW A B K &= 7E
600 mm A I ; B W 2% n) P 7K 952 s 2L, 2 KR B
R LG RA 7K 8 S T LT P ) P g A K ik )
A%, AR KRR R AL A i 2 B AR LR, £24F
SEH R KB 739 mm, T AR AL 7 T R IR E 4R
WA K R AR ZE 393 mm, 18 6 S5 1 I 7 1k
B RKBES R M, WNEBET0mRE, 5 mbE
AKX (KT 92 mm) FEAGFE IR XA
PRI IX | A R AR B 21, 7% T
KK A 85. 5 mm, R RECH 0.37 ; H B[4
AKX (KT 373 mm) S0, 2B AE IR
JCEB R M X, TR Y EE 29, 8% |, it Sk H4 R K
4340, 6 mm , NS RECH 0. 37 B S K & IX
B KT 100 mm) F B0 A0 78 I 3k AR JL 3R S b X
TAFR L L 21, 8% , I3k Y R K 2 4 88. 2 mm, A3
SJRBCH 0.47 & F oK B K (K 7 mm)
AARTE IR R AL i 25 X T AR EE 22. 6%, ik
SRR E R 5.2 mm , AYE)RECH 0.75,

vy N
‘1}?}-&;;; . A
- b 75 E g
2= LA iﬁﬂ%?““\
i’ - ,—ht
S /R
k s
ZAFFHREK ik /mm [EW T —
wem 739 4 \‘\
w303 0 40 80km b

E5 20102020 £FFHRIAS FEFHEKEZENH
Fig.5 Spatial distribution of annual average precipitation
in the Qinghai Lake Basin from 2010 to 2020

B B P A A R A (T IR B T
S H AT 2, HOAN 2 e P i Rl | DR A it i)
e K il R G0 A 2t JIC AR 7K 2 18] 201 Y 2R 0, AT
i U AR 2% . il ANUSPLIN 43 e 47 (i 3R U 75
1AL A B S A K R T LA S8R e K
W25 G0 A1, REAS AR S A RIS DL ) 52 2 R 2 ik
VR e B [ P R R A o A A A X B ME R R
AR SCRHHET ANUSPLIN % [B] 4 B 45 R 0 R S0 B
GG LI I R s B0, AR TR 2
— TR GO, AR SR AR A B 52
LI 25 2 TE A LI 2] A SR A8 , 2 S B R UL
G AN ) S DX e = WLINESCH I, AT ] T I
X BEHE S 1, DA S AT T R R OK o A, TE
Ui i B4 A HE U, W GC-1 ~ 45 fEAT I
IR BLET DU, BH-1 ~7 &N AR b
2 DL 7, R UM IR (B UG o 1) K /K s I ) e i
ANUSPLIN 75 [} 4ff fEL 45 SR BEA T 2

.85 .



— 144
i 65

S5 [EK i /mm

SFAREK i /mm

— 544
249 0 40 80km

VK Ak /mm ' SRR A fmm ‘ !
e 160 ~ \ 14 {
— T— . —
57 0 40 80km - —2 0 40 80km oo
(c¢) B (d) &%

Ee6 BRMREZRFETHRKEZTESH

Fig. 6 Spatial distribution of seasonal precipitation in the Qinghai Lake Basin

T

£

=

“oLBH2

3.2 BEREENSHEE

ST R AR KR o T O R 4
BH7 96-46c 90 658 ANJEA BLIT , B I0T 19 S HL KK B HE |+ A
! = FH A ZECRSEVEANE B ABE  BEE BTA

>z

R . ; . 42 se 45 40
gﬁgﬁ%w H5dAS GBHRE S, FERHEATE A,
A [ a Vi v 7 SLL S N NN > 5 N Y
i BRSO P V0 B8, T4 Pk

5224 . N N . o "
:3 109 0 40 80 km\' %:—%%Fﬁﬂ:%fﬁiiﬁﬁumﬂi%% E%%ﬁ,%
— R BN U AT S EL, T B R K SCR SRl
7 SRIEEE ST R T E DY R 1 B A A
Fig.7 Meteorological station location FEESR . MR 20 R R R R R A
F1 HFERODERBEXBSH
Table 1 Key parameters of digital watershed model
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