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Table 1 Soil sectional physical and chemical characteristics in the experimental field

[ 0 [

! % / an /(g em?) 1% 1% N/ % P/ % K/ %
30 0~ 10 1.2 2.6 0. 66 0.17 0 056 1. 83
10~ 20 1.5 17. 3 0.25 0.13 0 0c4 1. 74

20~ 40 1.4 15. 4 1. 43 0.04 Q0 055 1.8

68 0~ 10 1.0 36. 1 1. 70 0.32 Q0 056 .78
10~ 20 1.1 31.0 0. & 0.19 Q0 057 1. &

20~ 40 1.2 26. 8 0. 77 0.13 Q0 059 1. o
92 0~ 10 0.8 40. 5 1. 10 0.26 Q0 065 1. 81
10~ 20 1.2 2.5 1. 63 0.25 Q0 050 1. 74
20~ 40 1.3 27. 2 1. 38 0.17 Q0 058 1.71

0~ 10 1.1 32.8 1. 16 0.30 Q0 097 2.9

5 10~ 20 1.3 315 0. 87 0.24 Q 091 2.35
20~ 40 1.4 2. 6 0.72 0.14 0 072 2. 4

0~ 10 1.0 41. 0 1. 51 0.45 Q0 077 2. 03
10~ 20 1.2 39.6 0. 93 0.41 Q0 076 2. 01

95 20~ 40 1.2 40. 2 0. 56 0.28 Q0 073 2. 12
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Table 2 Runoff and sediment yield in different precipitation in Zuomaoxikongqu station in August 2004
6. 4 mm 21. 8/mm 6.2/mm 6. 3/mm 40 7/mm
! %
30 00141 1. 93 0. ¥66 1A 0.0110 15 0.0164 1. 06 0.0882 1.63
/m? (¢ 0 0062 0 85 0. 0198 083 0. 0057 08 0.0198 1. 28 0.0514 0.95
R 00073 1. 00 0. 0240 L 00 0. 0071 L 00 0.0155 1. 00 0.0%40 1. 00
30 5 81 211 3.01 143 6. A 991 2.51 12. 55 4.57" 3.17
s (¢ 351 127 2.9 1 09 1. 21 173 0.70 3.5 1.93" 1.34
/ (kgrm™") 2 27 100 210 L 0.7 L 0.20 1. 00 .44 1.00
100 m? 30 82 10 140. 35 76. 49 39.01 337.95
(& 21 8 45. 30 6. 84 11.47 85.47
/g R 20 28 50. 44 4.9 3.96 79. 63
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Fig. 3 Ewsion amount under the degree different overlay of headwa Fig. 4 Runoff in the different precipitation in headwaters area of the

ters area of the Yangtze River Yangtze River
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Fig. 5 Ewsions caused for differentl precipitations in headwaters

area of the Yangize River

Fig. 6 Runoff and sediment in the different precipitation in headwa

ters area of the Yellow River
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Fig.: 7 Runodd and sediment in the differently precipiations in

headwaters area of the Yellow River
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Impacts of land cover change on runoff and sediment yields in the headwater
areas of the Yangtze River and the Yellow River, China’

LI Yuar shou', WANG Gerr xu'"?, WANG Yiho', WANG Jurde’, JIA Xiao hong'
( 1 State Key Laboratory ¢ Frazen Soil Engineering & Laboratory ¢ Watershed Hydrology and Ecology, CAREERI, CAS, Larhouw 730000, China;
2 Institute  Mountain Haeard and Environment, Chinese Academy ¢ Sciences & Ministry of Water Conservancey, Chengdu 610041, China;

3. College of Resources & Environment, Larghou University, Lanzhou 730000, China)

Abstract: The small Natong and Kuarewarma Rivers in the headwater areas of the Yellow River and the Fenhuoshan River in
the headwater area of the Yangtze River, where vegetation is simple and dominated by the alpine cold meadows and the alpine
grassland meadows, are selected as typical catchments to study contrastive the impacts of the alpine land cover change on the
rainfall- runoff processes and the soil erosion. Based on the studies of the plots, the effects of runoff and sediment yield at the
same gradient from July to August are tested in terms of three vegetation cverages of 30% , 68% and over 2%. The results
indicate tha on the 30slope in the alpine meadow zone and under the condition of the same precipitation, the runoff in the
meadow zone that holds 30% of land- cover is apparently larger than that in the meadow zone that holds 95% and 68% land-
cover; furthermore, the sediment yield is also larger than that of the later two, and the average sediment yield caused by one

precipitation event is 2— 4 times as larger as that of them. The results support the concept of vegetation as a major control upon

* The study is financially supported by the National Natural Science Foundation of China( No. 30270255, 90511003) ; and the “ One Hundred
Talents Program” of Chinese Academy of Sciences (No. 2004000) .
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runoff and sediment production. Moreover, the simulative results indicate that for the moderately degraded alpine meadow land
with a coverage less than 68%, the apparent effects of runoff and sediment yield happen when the secondary precipitation is
3.5mm, and 1400mL runoff produce in the 5 m” field when the precipitation reaches 7 mm and lasts 15 minutes. The sediment
content, runoff and its formation frequency in the seriously degraded alpine meadow land with coverage below 30% are appar
ently higher than those of the alpine meadow land holding a higher land cover, on average, 2— 7 times as larger as that of the
later than those of the alpine meadow land holding a higher land- cover on the about 2— 4 times as large as that of the latter.
In the headwaters area of the Yangtze and the Yellow Rivers, the alpine meadow coverage, topographic gradient and precipite

tion charaderistics (time, intensity) all influence the runoff and sediment yield apparently.

Key words: alpine meadow; land cover; runoff yield; sediment yield; headwaters area of the Yangtze River and the Yellow

River
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