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, 19354km?, 87%, 13%
, 458km, 1706m ,
2 5 33 , 46.6867 m’
2
; 1
1
Tab.1 Therepresntative stations of Chaobaihe River
/E AN (km? /a
116°7' 40°41' 4015 45
116°23' 40°47" 1600 42
117°6' 40°45' 4266 45
116°47' 40°37' 8506 45
116°45' 40°04' 17627 45
3
3.1
6 10 , 59.21% 76.03%,
51.47% 70.94%, 7 8 32.59% 48. 64%,
1 , 5 , 1. 47%
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4. 36% 2
2
Tab.2 The percentage between runoff quantity in differentmonth of a year
and annual quantity of Chaobaihe River
1 2 3 4 5 6 7 8 9 10 11 12
516 511 7.28 6.53 4.36 7.74 14.89 17.70 9.92 8.96 6.63 5.73 51.47
3.28 2.92 3.53 2.63 214 4.34 17.08 31.56 14.03 8.79 558 4.13 70.36
2.78 2.98 4.32 3.17 1.47 5.09 18.31 30.77 13.40 8.46 5.51 3.73 70.94
3.31 3.37 4.6 3.66 2.67 6.04 18.71 29.23 11.69 7.53 5.34 3.85 67.16
3.60 3.16 4.28 4.88 11.03 10.26 16.82 21.75 9.49 598 510 3.65 54.04
3.2
321
Cv ( )
Cv , Cv ,
[12]
3 L] CV y CV
, Cv 0.99 ( ), 852.31
3.2.2
[12]
) ] )
p= ) x 100% p> 20% ; 10%< p< 20%, ;
- 10%< p< 10% . - 20%< p< - 10% . p< - 20% (2]
b ’ ’ 1 3 ;
13 20 50 , , 20

80

3

Tab. 3 The character istics value in annual change of the runoff of Chaobaihe River

m?) %9 ©

(m3/9) (m?s/s)
4015 5.95 19.7 1956 2.39 1989 8.23 0.57 1956 2000
1600 3.73 12.13 1959 0.92 2000 13.2 0.64 1959 2000
4266 8.92 28.74 1959 2.21 2000 13.05 0.66 1956 2000
8506 17.82 63.75 1956 2.90 2000 21.97 0.74 1956 2000
17627 26. 49 136. 37 1956 0.16 1984 852. 31 0.99 1956 2000
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4.1
[13]
Z pi/n’
s= T _—
p
S ;P ;P n
, n=1, 2 , n
[13]
K endall e :
_ 4p _2(N + 9) _
T'N(N—l)'l Oi'Q\l(N-l) M = T/0+ (2)
M ;. P Ri, Ry, i<j) Ri< Rj
i N
, (1) Mo, n . M
, 1.96, M |> 1.9
M M [14]
4.2
4
Tab.4 Trend of theannual runoff at chosen stations
M
- 2.262
- 2.109
- 5.307
- 4.197
- 4.101
1

M

1.96
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Fig-1 A ccumulative average curvesof the annual runoff at chosen stations
(A .Daiying, B. Sandaoying, C.Xiabao, D . Zhangjiafen, E.Suzhuang)
[15]
( 1956 1966 ; 1956 1966 1956 1963 )
Y= 0.02163X- 7.805 R= 0.941
Y= 0.04162X - 12.860 R= 0.926
Y= 0.08534X- 30.872 R= 0.969
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[16]
5
Tab.5 calculated results to annual runoff valuesaffected by human activity
( m?d
(mm)
( m?% (%) ( m? (%)
1956 1966 540. 351 3.884
1967 1979 530. 399 3.106 3. 668 0.678 0.215 31.71 0. 463 68. 29
1980 1989 451. 683 1.575 2.392 2.309 1.491 64.57 0.818  35.43
1990 2000 502. 217 2.523  3.476  1.361 0.407 29.88 0.954  70.12
1967 2000 498. 129 2. 467 3.230 1. 417 0. 653 46. 08 0.764 53.92
1956 1966 524. 401 8. 968
1967 1979 514. 189 6.632 8541 2.336 0.427 18.28 1.909 81.72
1980 1989 456. 059 2.937 6.121 6. 031 2.847 47.21 3.184 52.79
1990 2000 490. 373 3.514 7.639 5.454 1.329 24.37 4.125 75.63
1967 2000 489. 387 4.536  7.537  4.431 1.431 32,29 3.001 67.71
1956 1963 597. 347 20.104
1964 1979 575. 260 10.051 18.221 10.053 1.983 19.73  8.070  80.27
1980 1989 509. 615 1.651 12.619 18.453 7.485  40.56 10.968  59.44
1990 2000 534. 852 3. 868 15.941  16.236 4.163 25.64 12.073 74. 36
1964 2000 545. 507 5.942 16.029 14.162 4.075 28.07 10.087 71.23
53.92% 67.71% 71.23% , ,
6
(1) 6 10 ; )
1 3 ; , 13 20 80
(2) , 20 80

(3)
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Analysis of D istribution Regulation of Annual Runoff
and Affection to Annual Runoff by Human Activity
in the Chaobaihe R iver

YAO Zhijun, GUAN Yanping, GAO Yingchun
(Institute of geographic Sciences and N atural Resources research, CA S, Beijing 100101, China)

Abstract: By the data of five hydrological observation stations, thepaper analyzes the time
- gace distribution regulation of annual runoff. That is, for all of the hydrological
observation, the annual runoff distributed unevenly. T he runoff betw een July and O ctober
acoounted for from 59.21% 76. 03% of the total annual runoff. Besides, to annual runoff
guantity, rich water period was very short, generally, only 1 3years but low water
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period was very long, may last 13years. To analysis the variance of more than 40 years
annual runoff, two methods are applied- The two results indicate that the variance
tendency of the annual runoff show obviously decline.

U sing the data of the hydrological observation stations, the paper describes the
accumulation curve of the annual runoff, which is divided into two parts in the various
periods, one isnot affected by human activity, and theother isaffected by human activity.
A oorrelation is founded betw een the annual runoff of affected by human activity and that
of the stations unaffected by human activity. Through calculating accumulation value of
affection by human activity of Dalying, Zhangjiafen, and Suzhuang hydrological
observations, it accounts for 53.92%, 67.71%, and 71.23% of the total reduced value.
The results demonstrate that human activity was the main factor leading to reduction of
annual runoff compared w ith annual precipitation. A ffected by human activity, egecially
the utilization of w ater resources, the natural ecology environrment and the w ater recycle
systen had been deteriorating in recent several decade years. So reasonably utilization and
optimal arrangamentsof w ater resources basing on systematic analysis are becom ingmore
and more mportant. Itwill be urgent task to protect and usew ater repurces rationally in
the future.

Key words Chaobaihe River; annual runoff; variance tendency; human activity



