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Fig. 1 Basic geography of Beisanhe River Basin
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Fig. 2 Division of calculation units and types of soil and land use in Beisanhe River Basin
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Tab.2 Model simulation accuracy of each hydrological station

N FRAE W (2007—20164F) B (2017—20194F)
AR T /% Nash 7% TR B % Nash AL
NG| 11.74 0.84 13.41 0.76
= 9.45 0.81 11.42 0.80
T 13.51 0.86 14.67 0.81
=] 15.82 0.84 18.21 0.80
#3 EFRYESARMSRIKES
Tab. 3 Euclidean distance between sub-basins and typical stations
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Uy b EUEZ I L X 0.178 1.989 0.512 2.056 =]
Us JEs PRI 3.096 5.292 3.881 4.158 =]
Us VTG ETZ A 1 X 0.637 2275 0.902 1.867 =
U, R 2 ] 111X 0.852 2417 0.498 2.189 [IESER
Us JERD 5 X 3.279 4.824 3.928 3.997 =i
Uy JERL T X 4.155 5.577 3.798 4.289 GIEER
Usp JELLFJEX 3.396 6.385 4,760 5.337 =3
Un REAPJEIX 4.540 5.934 4238 4770 I
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Fig. 5 Monthly changes of farmland irrigation water demand under changes in precipitation in Beisanhe River Basin
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Tab. 4 Domestic, industrial and ecological water demand of Beisanhe River Basin in 2030 PN im?

FHAAIX AR K Tolk &K AR TS IX HETET K Talk&k BT
Ui 1932 5659 102 U 728 1205 450
U, 3841 6213 3815 Usg 3416 8 546 451
U; 3161 6314 1536 Uy 983 3411 102
Uy 955 1200 879 Uio 5373 22 050 2356
Us 41 754 38 391 50 832 Un 7 186 12 984 5631
Us 4910 17 025 1350
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TEARZ FEAMH K IR AN T AGE R E LT, % H A BT R T /K i, 2030 4EJb = Al dek [ SR /K 1% 5t
T H BRI AR BRI S

RS 2030 FIL =AM B AR BT IR R ERIKIF R

Tab. 5 Resource-based excess water shortage in Beisanhe River Basin in 2030 when there is no increase in rainfall LEDAE A
WK IR 50% WK AT 5% PRI 95%
HHTIX
Bk BokokiE ARBuki Bk HokE REUKE BEKE BRIk ARBUK
Ui 1.52 2.86 +1.34 1.54 2.41 +0.87 1.59 1.76 +0.17
Uy 2.75 3.52 +0.77 2.79 1.45 -1.34 2.84 1.12 -1.72
Us 1.41 0.21 -1.20 1.42 0.17 -1.25 1.43 0.14 -1.29
Uy 0.49 0.58 +0.09 0.50 0.27 -0.23 0.51 0.21 —-0.30
Us 14.43 1.44 -12.99 14.49 0.73 -13.76 14.52 0.80 -13.72
Us 7.80 2.68 =5.12 7.86 0.60 -7.26 8.31 0.36 -7.95
Uy 0.93 0.57 -0.36 0.94 0.22 -0.72 0.98 0.12 —-0.86
Us 2.55 0.59 -1.96 2.58 0.34 -2.24 2.62 0.20 —2.42
Uy 0.84 0.08 —-0.76 0.86 0.05 —-0.81 0.86 0.06 —-0.80
Uio 10.14 1.01 -9.13 10.30 0.45 -9.85 10.50 0.32 -10.18
U 8.02 1.88 —6.14 7.96 1.38 —6.58 8.22 1.00 -7.22
Gt 50.88 15.42 —35.46 51.23 8.07 —43.17 52.38 6.08 —46.30
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Fig. 8 Spatial variation of resource water shortage in Beisanhe River Basin under different precipitation increase scenarios
compared with that without precipitation increase
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Sensitivity analysis of water resources supply and demand balance to

precipitation changes in Beisanhe River Basin

LIU Tao"*3, ZHAO Zejin*, LIU Licheng*, WANG Gaoxu"*, WU Yongxiang'->,
WU Wei"?, TIAN Xueying"**, ZHANG Nina**

(1. Nanjing Hydraulic Research Institute, Nanjing 210029, China; 2. College of Hydrology and Water Resources, Hohai University,
Nanjing 210098, China; 3. State Key Laboratory of Hydrology-Water Resources and Hydraulic Engineering, Nanjing 210029,
China; 4. Honghe Nanyuan Water Supply Co., Ltd., Mengzi 661000, China)

Abstract: Analyzing the sensitivity of water supply and demand balance in different regions to changes in precipitation,
based on the spatial distribution of cloud water resources and precipitation efficiency, is helpful to determining the
location of normalized artificial precipitation enhancement, and is of great significance to the realization of the
coordinated use of air and land water resources. We take the Beisanhe River Basin as the research area, analyze the
response of the study area’s incoming water demand to precipitation changes based on the Xin’anjiang Model and
Penman-Montes formula, and discuss the sensitivity of the water supply and demand balance of different computing
units to precipitation changes. The results show that when precipitation increases, the rate of increase in annual water
production in the basin is greater than that in dry years and extreme dry years, and the water demand for farmland
irrigation is roughly linear. Without considering external water transfer and groundwater overexploitation, the resource
water shortage of the basin under the natural precipitation scenario is 3.546 billion cubic meters (precipitation frequency
p=50%), 4.317 billion billion cubic meters (p=75%) and 4.630 billion cubic meters (p=95%), and the peak of water
shortage appears in May, July and August, respectively. The sensitivity of each unit’s water shortage to changes in
precipitation is mainly dominated by changes in water production, and shows a gradual decrease in space from north to
south. When the average annual precipitation increases by 20%, water shortage in the north region will reach 150% or

more, the central region will be between 30% and 50%, and the southern region will decrease by less than 15%.

Key words: sensitivity analysis; balance of supply and demand; changes in precipitation; Beisanhe River Basin; Xin’-

anjiang Model
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