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Fig. 1 Primary ecological zoning of Northwest China
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Table 1  Types of second class ecological zoning
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Fig. 2 Secondary ecological zoning of Northwest China
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Fig. 4 Space relationship of ecological zoning and drainage basins
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3
233
2
Table 2 Relationship of ecological zoning and types of ecological water requirements
)
3
Table 3 Quota of groundwater evaporation
10~ 40~ 50~ 100~
40mm 60mm 100mm 200mm
1800~ 1400~ 1100~ 950~  200~500
2000mm 1800mm 1400mm 1100mm 800~1000mm
300~
650~750mm 550~650mm 450~550mm 350~450mm  400mm
mm
( >30%) 400 371.4 350 300 250
( >40%) 280 249.4 220 199.5 100/0
( 10%~30%) 120 99.8 70 - -
600 500 420 350 300
( >50%) 600 509.4 420 350 300,200
( 20%~50%) 250 221.8 200 150 50/~
( 5%~20%) 80 574 40 - -
1200 1109.7 930 840 650
( >60%) 1.05 1.05 1.05
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P = E uncortr + R wala
P m= E meuncortr T R/nww]a + Wmﬁle(weﬂ:
P P = Epﬂuwom + Rpﬂwuila
R(waila = Weconam}' + Econ:r + Einvali + W[e(we—b_ Wenler—b + Wp—lem:e—c - Wenter—c
E poor = 2 A X Qi X
Ewrtr = zAI X EVL
P— m* P, m P— m’
R wala m3 R m-wala m3 R p-waila
m3 Eunmnr_
m3 Em—wlﬁﬂnr_ m3
E p-uncortr m3 E cotr m3 E i
I'Il3 Wecolwmy_ m3 Wleaz‘e4>_
m3 Wenter~b_
m3 Wpflmwew_ m3 Wmflemne%_
m3 Weruerﬂ:_ m3
A—i m*  Qyp—i
g/m* a  u—i
gkg EV——i mm
3
3.1
5 4
4 (x10%m?
Table 4 Balance of uncontrollable ecological water consumption and precipitation
(10%m)  (10fm)  (10°m) (%) (10°m)
(%) (%) (10°m’) (%)
2587.5 1689 857.3 67 33 1275.0 50 414.0 16
163.0 139.9 22.8 86 14 99.0 61 40.9 25
164.0 125.0 41.1 76 24 78.0 47 47.0 29
89.9 725 17.5 81 19 43.5 49 29.1 32
298.7 246.7 52.0 83 17 195.6 57 51.2 26
1514 139.6 11.7 92 8 102.4 67 37.2 25
7223 598.6 123.8 83 17 137.9 19 460.7 64
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50%
15%~30%
209%~35%
20%
60%
3.2
5
5 (x10m?
Table 5 Balance of controllable ecological water consumption and water resources
430.1 26.1 227.5 228.6 31.2 76.8 108.0 1085 119 2284
274 27.4 2.8 7.9 10.7 16.7 27.4
399.9 62.0 16.1 20.9 4249 56.8 146.9 203.7 1984 21.0 423.1
857.3 88.1 2437 20.9 680.9 90.7 231.6 3223 3236 329 6788
(%) 13 34 47 48 5 100
22.8 43 18.5 2.2 6.9 9.1 9.5 18.6
41.1 41.1 6.2 10.1 16.3 24.8 41.1
17.5 17.5 1.8 0.8 2.7 14.7 17.4
81.4 77.1 10.2 17.8 28.1 49.0 77.0
(%) 13 23 36 64 100
52.0 52.0 0.5 459 46.4 5.6 52.0
(%) 1 88 89 11 100
990.6 88.1 243.7 20.9 810.0 101.5 295.3 396.8 3782 329 8079
(%) 13 36 49 47 4 100
11.7 5.0 6.8 7.2 2.4 9.6 32.6 422
810x10°m’
378.2x10%m? 47% 396.8x10%m*
49%
101.5x10%m’ 378.2x10%m?
479.7x10°m’ 60% 79%
21%
36%
5% 88%
25%
33x10%m’ 4%
2.4x10%m? 37%
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28x10%m? 35x10%m?
35.4x10%m’
4
1:10
2020
320x10%m? 2x10%m? 243x10°m?
12x10%m? 25%x10%m? 4x10%m?
21.8x10%m?
11x10%m? 28x%
10%m? 7x10%m? 6.8x10%m?
7.8x10%m?
200km? 154x10%m?
Tx10%m?
76x10%m?
15x10%m?
335km? 6x10%m? 0.4x10%m? 2%
10%m? 8.3x10%m’
18.6x10%m?
2.3x10%m’ 6.4x10%m? 12.2x10%m?
2.1x10%m? 4.3x%
103m? 1.6x10%m? 4.3x10%m? 3.5x10%m?
1.8x10%m?
46.4x10%m’ 45.9%
10%m?
2020
13.2x10%km?
42x10%m’
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A study of ecological water requirements in Northwest China
Part || : Application of remote sensing and GIS

WANG Fang, WANG Hao, CHEN Min-jian, WANG Yan, TANG Ke-wang

(Department of Water Resources, China Institute of Water Resources and Hydropower Research, Beijing 100044, China)

Abstract: The conflict between ecological water requirements and economic water demand has
become critical in arid and semi-arid areas with population growth and economic development.
This paper presents a mathematical model based on techniques of remote sensing (RS) and Ge-
ography Information Syste(GIS).Results have been achieved as follows:(1)ecological zoning based
upon the RS and GIS technology reflects the mechanism of water requirement; (2)regional math-
ematical model on ecological water requirements was developed based on ecological zoning and
water cycle of drainage basins;and(3)targets of ecological protection and scale of ecological con-
struction was identified based on ecological protection and restoration mode coupled with experts
comments as well as prediction of ecological and economic water requirements.

Key words: ecological water requirement; ecological zoning; water circulation; remote sensing;

Geography Information System



