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Abstract: In order to reveal the spatial temporal distribution pattern of water resource in China, six factors,
including precipitation, aridity, evapotranspiration, slope, vegetation, and catchment area, were introduced, an
improved water resource gridded model for China was proposed based on partition-weight assignment method.
The results showed that the improved water resource gridded method based on second-order basin had high
applicability for China, with the overall SE of 7.89% for third-order basins and 7.25% for provincial admini-
strative units. The spatial allocation precision of Yangtze River basin, Songhua River basin, and southeastern
River Basins was better than that of Yellow River Basin, Huaihe River Basin, and northwestern River Basins,
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which was significantly influenced by the nature factors, such as precipitation and evapotranspiration. There was a
rising tendency from northwest to southeast in spatial distribution of water resources, which was basically
consistent with the spatial pattern of precipitation. The water resources of the southern River Basins mainly came
from precipitation, and the glacial melt water was the main water sources of the northwestern River Basins and
most inland River Basins. The relationship between the water resource and GDP density differed with the urban
city scale and geographical locations. These could provide scientific bases and decision support for the

management of regional water resource.
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Fig. 1 Spatial distributions of ten first-order basins. I: Northwestern River Basin; 1l: Songhua River Basin; I1I: Liaohe River Basin; I1V: Haihe River Basin; V:

Yellow River Basin; VI: Huaihe River Basin; VII: Yangtze River Basin; VIII: Southwestern River Basin; IX : Pearl River Basin; X: Southwestern River Basin.
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Table 1 Correlation coefficients (P <0.01) between water resource and its associated factors for ten first-order basins

A B C D E F G H J K
F&M% Evapotranspiration (ET) 0.85 0.67 0.96 0.30 0.34 0.38 0.45 0.01 0.15 0.93
Mtk 7 %5 ¥ Vegetation coverage (VC)  0.96 0.90 0.90 0.69 0.61 0.53 0.96 0.22 0.42 0.97
TR Aridity 0.93 0.78 0.90 0.46 0.34 0.22 0.98 0.03 0.72 0.94
#£/K[X Catchment area (CA) 0.78 0.55 0.91 0.57 0.38 0.19 0.60 0.02 0.87 0.19
[%7K & Precipitation 0.96 0.93 0.97 0.74 0.78 0.83 0.95 0.53 0.18 0.85
¥ Slope 0.94 0.83 0.91 0.60 0.55 0.50 0.96 0.22 0.62 0.93
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A: Songhua River Basin; B: Liaohe River Basin; C: Haihe River Basin; D: Yellow River Basin; E: Huaihe River Basin; F: Yangtze River Basin; G:

Southeastern River Basin; H: Pearl River Basin; J: Southwestern River Basin; K: Northwestern River Basin. The same is following Tables.
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Table 2 Relative weights of factors for analytic hierarchy process (AHP): a case of Yangtze River Basin

S R T 5 TR HKIX Fie 7K WE B

Factor Evapotranspiration \egetation coverage Aridity Catchment area Precipitation Slope Wight
ZEHUK Evapotranspiration 1 1/3 2 2 12 1/4 0.11
WY 55 % Vegetation coverage 1 3 3 2 112 0.24
THREE Aridity 1 1 12 1/4 0.07
££7KIX Catchment area 1 1/3 1/4 0.06
[% 7K & Precipitation 1 12 0.17
B Slope 1 0.35
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Fig. 2 Spatial patterns of standardized factors. A: Evapotranspiration; B: Aridity; C: Precipitation; D: Catchment area; E: Slope; F:
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Table 3 Weights of factors for ten first-order basins

Vegetation coverage.

A B c D E F G H J K
FEHUK Evapotranspiration 0.09 0.08 0.25 0.08 0.08 0.11 0.06 0.06 0.07 0.16
T 15 7 75 FE Vegetation coverage 0.25 0.21 0.11 0.25 0.21 0.24 0.20 0.19 0.10 0.29
T Aridity 0.15 0.14 0.12 0.09 0.07 0.07 0.26 0.09 0.24 0.21
#£/K[X Catchment area 0.09 0.07 0.15 0.12 0.11 0.06 0.12 0.07 0.34 0.05
F% 7K Precipitation 0.27 0.32 0.25 0.30 0.34 0.35 0.16 0.40 0.07 0.11
W1 Slope 0.15 0.18 0.12 0.16 0.19 0.17 0.20 0.19 0.18 0.18
K4t Total 1 1 1 1 1 1 1 1 1 1
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Fig. 3 Spatial distribution of gridded water resources
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Fig. 4 Spatial allocation error of gridded water resource based on 127 third-order basins
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Fig. 5 Spatial allocation error of gridded water resource based on provincial administrative units

70° 80° 90° 100° 110° 120° 130° 140°
50°F N
A 450°
40°+
440°
300+
130°
TR Wi BRI ; 3
(10'm*km™) : "
-175
20° I 57747 125 F
~125~-75 7 e
~75--25 A e
-25-25 -
25%75 .58
75-125
125~175 L
175 / : N X2 | z
30° 90° 100° 110° 120°

B 6 ZK B AR R IR 2 (B 4% )5

Fig. 6 Spatial patterns of water resource deficit
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