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Ecological Water Requirement of Forests in Loess Plateau
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Abstract :Converting degraded farmlands to forest or grass lands is the best approach to reduce the soil erosion, the Loess Plateau is
faced with most serious ecological disaster. Loess Plateau located in the arid and se mr-arid regions is a fragile region with the charac-
teristics of little precipitation and intensive evapotranspiration. Therefore , water is the most important factor limiting the eco restora-
tion and construction of the vegetation in the region . According to the latest digital land use map and with GIS ,the ecological water re-
quire ment for forests in Loess Plateau was estimated ,and by the water balance of the forest ecosyste m in their growing season ,the eco-
logical water shortage was calculated . The results revealed that the minimum and suitable ecological water require ment of the forests in
Loess Plateau were approximately 262. 49 x 10% m’ and 421.34 x 10 m’ respectively . Accordingly ,if it is taken the minimum ecologi-
cal water require ment as the quota ,the area of forests suffered water shortage was about 7 639 .09 km?, 9.1 % of all ,and the ecologi-
cal water shortage was amounted to 4. 77 x 10® m? ;if it is taken the suitable ecological water require ment as the quota, the forest land
area suffered water shortage was about 57.7 % of all, and the ecological water shortage was roughly 58.55 x10° m’ .
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Table 1 Distribution of forestland in Loess Plateau (2000)/km?
!/ %
2392.73 927.19 1 360.91 57.49 4 738.31 5.40
1 837.74 1 670.73 637.75 124.22 4 270. 44 4.86
8 625.43 16 630.93 11 089.75 712.42 37 058.54 42.22
6121.64 10 056.53 3 654.68 513.89 20 346.74 23.18
332.62 1 184.67 682.57 247.62 2 447.48 2.79
1 250.39 4 594. 40 912.61 3.77 6 761.18 7.70
3311.54 4 297.60 4 325.21 222.94 12157.29 13.85
23 872.09 39 362.05 22 663.49 1 882.35 87 779.98 100.00
!/ % 27.20 44.84 25.82 2.14 100. 00
1) : >0.3 N >0.4. 2 m
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3 x10%/ m?
, S=38, S=S, JENSEN s Table 3 Minimum ecological water require ment of the forestland
K ( 2) in Loess Plateau x 10%/ m?
s .
1: 400
9 /km? 23 872.14 39 362.10 22 663.50 1 882.35 87 780.09
4 8.72 12.16 8.49 0.70 30.07
Table 2 Soil factor ( K;) of the different soil types in Loess Plateau
5 10.39 14.38 10.08 0.83 35.69
6 14.27 19.13 13.66 1.13 48.19
K,5=5; K ,5= 35, 7 14.18 18.95  13.50 1.12 47.75
0.5484 0.9007 8 13.69 18.22  12.95 1.06 45.92
0.5564 0.9038 9 9.25 12.59 8.93 0.73 31.50
0.5221 0.8903 10 6.85 9.35 6.64 0.54 23.37
0.5387 0.8970 77.35  104.78  74.25 6.11 262. 49
0.5365 0.8962
3.2
2.6
b
E
! 421.34%x10° m®,
s 1: 400 s 1.6
PCI s lkmx 1km
2 2
169.77 x 10° m®,
, 128.16x10% m*  113.59 x
10° m*, ( 4.
2.7 4 x10%/ m?
GIS > 2000 Table 4  Suitable ecological water require ment of the
. forestland in Loess Plateau x 10%/ m?
lkmx1km ,
/km? 23 872.14 39 362.10 22 663.50 1 882.35 87 780.09
4 14. 46 19.71 13.00 1.12 48.29
> 5 17.22 23.30 15.42 1.33 57.28
, 6 23.62 30.96 20.86 1.81 77.25
7 23.48 30. 69 20.67 1.80 76. 63
8 22.66 29.52 19.82 1.71 73.70
3 9 15.35 20. 41 13.65 1.18 50.58
10 11.38 15.18 10.18 0.86 37.61
128.16  169.77  113.59 9.81 421.34
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, 48.1 %
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Wi = S5 x (E - R) 3) 1.26 x10° m*,
LS i CE i , 0.10x10% m’.
( ) SR , 7 639.09
km? s
3.3.1 9.1 %.
, 4.77 x
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Table 5 Shortage of minimum ecological water require ment of the forestland in Loess Plateau
/ km? 1 607.15 2 053.46 1 612.62 2 059.40 306. 46 7 639.09
!/ % 13.2 48.1 65.9 30.5 1.5 9.1
x10%/ m® - 0.61 - 1.26 - 2.04 -0.76 -0.10 - 4.77
( 6), 57.7 %, 58.55
, x10° m*( 7). ,
, 2564.42 km*. 2172.89 km?
2 505.86 km?, 10.8 % 5.7 % 6.4 12.3
12.1 %, , 3 , ,
, 22 252.25 km?,
1.85x10° m* 1.10x10° m*  1.50x10* m*. 1/2. . .
6 x10%/ , 4000 ~ 7000 km?* .
Table 6 Shortage of minimum ecological water require ment ) 123.49 km? .
of the forestland in Leess Plateau x 108/ m®
, , 3
/km? 2564.42 2172.89 2505.86 395.93 7639.09
! % 10.8 5.7 12.1 22.0 9.1
-1.85 -1.10 -1.50 =-0.32 -4.77 100 % . s
66.2% 57.4%.
3.3.2 , ,
, 2.6%.

48 646.40 km>
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Table 7 Shortage of suitable ecological water require ment of the forestland in Loess Plateau
/ km? 6 975.85 123.49 4 270.55 2 409.99 6 738.99 22 252.25 5 875.28 48 646. 40
! % 57.4 2.6 100.0 98.5 99.7 66.2 28.9 57.7
x10%/ m® -9.34 - 0.01 -9.87 - 6.66 - 11.62 - 17.26 -3.79 - 58.55
, 17.26 x10° 0.02 %.
3
m, 29.5%. ( 8),
. , , 20.27 x 10° m’
11.62x10% m* .9.87 x 10° m*  9.34x10° m’. 20.93x10°m?,
, 0.01 x10* m’, 34.6% 35.8%.
8
Table 8 Shortage of suitable ecological water require ment of the forestland in Loess Plateau
/km? 15325.78 15 354.34 16 600.01 1 366.27 48 646.40
! % 64.8 40.2 80.1 76.0 57.7
x10%/ m? - 20.27 - 14.92 - 20.93 - 2.43 - 58.55
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