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Estimation of forests’ ecological water requirement based on agrometeorology :

Taking Jinghe Watershed as an example

MIN Qing—Wen‘ , HE Yong—Taol , LI Wen-Hua' , LI Gui-Cai® (1. Institute of Geographic Sciences and Natural Resources
Research, CAS, Beijing. 100101; 2. Laboratory of Remote Sensing Information Science, Institute of Remote Sensing Application). Acta Ecologica
Sinica2004,24(10):2130~2135.

Abstract : Jinghe is the second-branch of the Yellow River with the length of 450km and the watershed is about 45421 km®. For
the sake of dry climate and human activities, there are only thin vegetation there. The serious soil and water loss caused by
degraded vegetation ecosystems is one of the most serious regions of soil and water loss in the Loess Plateau and one of the
main silt sources floating in the Yellow River. Therefore, the research on ecological water requirement in the watershed will be
important to the regional ecological restoration and construction.

According to the principles of agrometeorology, the ecological water requirement of forests means the water resources
used to maintain and improve the natural balance of forest ecosystem which can be expressed by the evapotranspiration of trees
in growing period. In general, if the soil moisture was above temporary-wilt or growth-retard, the growth of trees can be
basically or normally sustained respectively. Therefore, they can be taken as the minimum ecological water requirement and
suitable ecological water requirement of the forest respectively. Also, they can be estimated by introducing the soil factor
(K,) and tree species factor (K,) to potential evapotranspiration with Penman formula.

In this paper, based on the analysis of structure and distribution of current forestland, water use period and typical tree
species and statistics with GIS, the ecological water requirement for forests was estimated. The results revealed (1) the
minimum and suitable ecological water requirement of the forests in Jinghe water were approximately 203960 X 10* m” and
340330 X 10" m? respectively; (2) the ecological water requirements in June. July and August are more than those in other

period; (3) from high to low the ecological water requirements in different forestland are shrub land, forestland, scattered
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woodland and other forestlands respectively.

Key words: Jinghe watershed; ecological restoration and construction; forest vegetation; ecological water requirement;

agrometeorology
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K, s Table 1 Soil factor (K) of the different soil types
b K/
K,.S=3S, K,.S =S,
’ - K Soil texture Least eco-water Suitable eco-water
N , requirement quota  requirement quota
. K, R Coarse sand 0. 5484 0.9007
K sand loam 0.5564 0. 9038
, ’ ! Sand clay 0.5221 0. 8903
b , 0.765 . o
Powdery clay 0.5387 0. 8970
3 Powdery soil 0.5365 0. 8962
3.1
1:10 (2000 . s
7042. 6 km?, s s 2,
) 45.5% , ) 1/4. 0.3
1461. 0 km?, 20.7%,
2 (2000
Table 2 Distribution of forestland in Jinghe watershed (2000)
(km?) (km?) (km?) (km?) Total
Types Forestland Shrub land Scattered woodland Other forestlands (km?) %)
Mainstream region 974. 6 1500. 7 852. 9 136. 7 3464. 8 49.2
Branch region 486. 4 1706. 4 1249. 4 135.6 3577.8 50. 8
Total (hm?) 1461.0 3207. 1 2102. 2 272.3 7042. 6 100. 0
(%) 20. 7 45.5 29.9 3.9 100.0
* >0.3 5 S N 3 =>0.4, 2m
; 0.1~0.3 H N R ( N N N
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Table 3 Minimum ecological water requirement of the forestland in Jinghe watershed
(km?) Minimum ecological water( X 10*m®)
Regions Forestland area 4 Apr. 5 May 6 Jun. 7 Jul. 8 Aug. 9 Sep. 10  Oct. Total
Mainstream region 3464. 8 10860 13160 18740 18880 18150 11340 8490 99610
Branch region 3577.8 11750 14150 19580 19440 18400 12020 9010 104350
Total 7042.6 22600 27310 38320 38310 36550 23360 17500 203960
s 6.7.8 s s
03 113180X10* m?®, 55.5%, 5 s
s ; 10 s 17500 10* m?®,
8.6%C 3,
. ,  81500X10"' m?, 40.0%,
s 67550 X 10* m® 45880X10* m*C  4),
4
Table 4 Minimum ecological water requirement of the forestland in Jinghe watershed
Minimum ecological water (X 10* m?)
Types Total
Forestland Shrub land Scattered woodland Other forestlands
(km?) Areas 1461. 0 3207.1 2102. 2 272.3 7042. 6
4 Apr. 5000 9000 7590 1010 22600
) May 6090 10910 9110 1210 27310
6 Jun. 8670 15330 12640 1680 38320
7 Jul. 8680 15320 12610 1700 38310
8 Aug. 8330 14630 11990 1610 36550
9 Sep. 5200 9330 7770 1060 23360
10 Oct. 3910 6980 5830 780 17500
Growth period 45880 81500 67550 9040 203960
3.4.2 s

340330X10* m’, 1.6 o s
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Table 5 Suitable ecological water requirement of the forestland in Jinghe watershed

5] Wang F, Liang R J, Yang X L. et al. A study of ecological water requirements in Northwest China 1. theoretical analysis. Journal of

(km?) Suitable ecological water (X 10* m?*)
Regions Forestland area 4 Apr. 5 May 6 Jun. 7 Jul. 8§ Aug. 9 Sep. 10  Oct. Total
Mainstream region 3464. 8 18060 21860 31070 31300 30110 18850 14160 165410
Branch region 3577.8 19720 23700 32800 32570 30780 20180 15160 174920
Total 7042. 6 37780 45560 63870 63870 60890 39030 29320 340330
s s 6.7.8 s 5 9 , 10
C 5.
s s 136160 10* m?*,
s 112480 10" m® 76470X10* m?*, B s
1.5~1.7 C 6),
6
Table 6 Suitable ecological water requirement of the forestland in Jinghe watershed
Suitable ecological water (X 10* m?)
Types
Forestland Shrub land Scattered woodland Other forestlands Total
(km?) Areas 1461.0 3207. 1 2102. 2 272.3 7042. 6
4 Apr. 8350 15070 12660 1700 37780
5 May 10140 18220 15170 2030 45570
6  Jun. 14440 25580 21020 2820 63870
7 Jul 14460 25570 20990 2850 63870
8 Aug. 13860 24390 19940 2700 60890
9  Sep. 8680 15600 12950 1790 39030
10 Oct. 6540 11720 9740 1320 29320
Growth period 76470 136160 112480 15220 340330
@)) s ,
s
2) GIS . 40a N s
o s
3 . s .
s o
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