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1

Table 1 Seasonal and annual variation of precipitation of Lancangjiang River

C, C,
(%) (%) (%) (%) (mm)
14. 96 49.95 26. 61 8.49 851.72 0.762 0.22 2.22
11.07 57.04 25.98 5.92 1120. 02 0.916 0.17 1.55
14. 65 57.13 23.36 4.85 1178. 40 0. 889 0.09 1.45
20.73 51.20 18. 16 9.90 931.20 0.770 0.16 1. 66
7.47 65. 60 23.96 2.97 776.77 1.131 0.21 2.35
8.98 67.32 21.93 1.78 738. 18 1. 143 0.13 1.58
7.83 63. 56 25.06 3.54 1206. 88 1.073 0.16 1.78
> 0.6, ,
Cy 0.3 , , R
N CV )
: (0.09), , ,
Py o
’ " CV
1.2 ) )
2 2
[4]
2
3
456 mm, 2070m7/s, ,
8 3
652%x 10" m Cv 0.15~ 0.28 ,
[5]
s 50%
[6]
, s , Cv 0.19,0. 16
) 0.15,
2 2 2
0% : , , 0.23~ 0.28
, 70% 1.5,
, 8 0.7 ,
9 ” 1 6~ 1 9, R
o
) 1.5,
’ > 0.5 , 2.6~ 3.5 ,
? 2
, ) 0.23
23 )
2 2 2
45 Ce
2
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2 2 CL 2
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2 2
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Table 2 Seasonal and annual runoff characteristic of Lancangjiang River

2

C, ¢,
() ) (%) (%) (%) (w9
84220 14.2 48.3 29.3 8.2 929 0.31 0.19 1.85
104696 12.4 45.3 32.9 9.4 1190 0.30 0.16 1.64
137948 10.0 44.0 35.4 10. 6 1810 0.30 0.15 1.70
202 22.1 34.4 30.2 13.3 2.98 0.19 0.23 2.86
969 7.4 40.8 38.6 13.2 12.3 0.30 0.27 3.16
918 6.8 41.3 39.8 12. 1 8.17 0.36 0.28 3.44
4330 6.3 41.7 40.8 11.2 67.7 0.37 0.23 2.63
pH .6~ 8.4 , ,
1.57~ 6.8
mg/l " ) l
2.1 ,
[8]
2 2
2 2 2 2
2
2 2 2
, HCOs ,
2
mur -,
II ,
2 2 2 2
; ( 3) ;
3
Table 3 Hydro chemical characteristics of Lancangjiang mainstream ( :mg L)
Ca* M g2 K* + Na* cr S03 HCO3
51 13.4 25.7 25.8 61.53 157.4 337 10. 2 c
44.9 10. 8 19.8 20.3 39.3 138.6 273 8.8 s,
31.5 6.6 4.1 9.3 16.2 106 174 5.9 c
2 2
R 1
2 2 2
; () ;

1973~ 1984
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Table 4 Annual hydrochemistry of Jiajiu station of Lancangjang River ( :mg L)
Ca” Mg2* K* + Na* cr S0% coy HCO3
1973 38.95 8.80 11.70 11.85 21.20 8.55 121.45 22.50 7.47 6.38
1974 36. 82 9.42 23.92 19.37 30. 10 4.15 134. 10 241.20 7.31 6.57
1975 46. 00 8.43 23.92 21.23 38.33 5.34 144.75 283.13 8.45 7.07
1976 38.10 9.77 24. 67 20. 10 36.87 3.90 133.10 266. 50 7.58 6.39
1977 47.57 11. 60 11.03 20. 48 31.85 2.73 140. 33 265. 67 9.32 6.71
1978 47.50 9.88 17.36 20. 30 34.62 3.86 143.40 277. 60 8.95 6.95
1979 47.07 11. 00 17.73 18. 08 37.07 3.30 143.33 27.27 9.12 6.90
1980 45.54 11.50 16. 62 18.18 36. 40 5.40 139.00 271. 80 9.02 6.79
1981 45.10 10. 90 25.17 22.28 57.47 3.95 139. 67 304. 83 8.83 6. 84
1982 50. 63 12.70 25.63 26.47 50.98 6.00 145. 67 318. 00 10. 00 7.25
1983 49. 80 12. 60 18.35 23.78 52.35 6.38 145. 50 309. 00 9.89 7.28
1984 45.70 12.50 21.70 22.00 44.23 9.80 132. 67 288. 67 9.27 7.01
44.90 10. 80 19. 82 20. 34 39.29 5.28 138.58 273.01 8.77 6. 84
— 7
HCO; : vl
' 3
3.1
1987~ 1997 12
, CODw. BODs DO TP
2
2 bl 2
2 2 2 2
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5

(1987~ 1997)

Table 5 Results of water quality assessment of Lancangjiang m ainstream during 1987- 1997

1987 IV 1 i — 1l — 1l IV i i - -
1988 I I I I \Y 1I \Y 1I \% 1I v —
1989 i I il i v il il i v i v -
1990 1 I I 1 I 1I 1I 1I \Y I \Y —
1991 Y 1 I I I 1I 111 111 \Y 1I \Y I
1992 I I Y \% I 1Y 1I 111 — — \% I
1993 v I v i v Il Il I - - v i
1994 I 1 I I 1Y 1I 1I 1I 1Y 1I \Y 1I
1995 I 1 I Y 1I 1Y 1I 1I 1Y I 111 v
1996 I 1 Y Y 111 1I 1I I \Y 1I \Y v
1997 I 1 I I 111 1I 1I 1I \Y 1I \Y 11
CODy, CODy, CODy, CODy, CODy, CODy, CODy, CODy, CODy, CODy, CODy, CODy,
TP TP TP TP TP TP DO TP TP TP TP
, 3.2
s R 1997 s
s 6
I~ I ; R ,
V vV o, 11 B ,
il s R II )
; , \
, , il
CODy, TP s CO Dy, ,
, [ ~ I : CODw. TP,
T P . II M CODVI n
v 5 CODwmn
BODs DO TP ,
’ > s I
I~ II , s
, II 11 CODy, TP ,
, I ., TP
I I ,
, IV , II
, 6
. . IV Vo,
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6 1997

Table 6 Results of water quality assessment of Lancangjiang mainstream in 1997

COD,, BOD, DO TP
1l | | | 11 | — — il | 1l il
II I | I 1I Il [ 1I Il Il il i
II Il | I 11 Il [ 1I 11 Il v v
II Il | I 1I I — — Il Il v v
A Il | I 1I I v I \ Il il i
A I | I 1I I \ 1I \ Il il i

2 2 2
2 2 2
1988 ,
70.9 % 10° :
) 40% , , 1994
, 80% ,
" 50% , L
4.2
1) :
; N P ;
) , 2)
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Analysis on Hydrological and Water Quality Character
and Their Spatial and Temporal Distribution in Lancangjiang River

LI Li-juan, LI Harbin, WANG Juan

(Institute of Geographic Sciences and Natural Resources Research, the Chinese Academy of Sciences, Bejing 100101)

Abstract: The Lancangjiang River is not only an important river to Y unnan Province, but also a significant irr
ternational river in Southr East Asia since it flows through six countries, its hydrological characteristics and
water quality are the decisive factors to the social and economic activities of adjacent areas and countries in the
low er reaches. Thus it is important for us to understand the change and distribution of hydrological characters
and water quality which can make a foundation for exploiting and utilizing water resources in this basin. Fur-
thermore, the countermeasure against water pollution can be set down according to hydrological character and
water quality assessment of this area.

In this paper, the authors took the mainstream and tributaries of the Lancangjiang River drainage basin
in Southwest China as a case, analyzed the temporal and spatial distribution of hydrological character: precipi-
tation, tunoff, some hydro chemical indexes, and the organic pollution status.

From upstream to downstream, the authors found that variation of precipitation and runoff increased,
but stability decreased, ion concentration gradually dwindled also. On time dimension, all ion concentrations
of the sample stations demonstrated some increment, though difference existed in degree. At the same time,
this paper analyzed some effective factors such as drainage area and volume of runoff that had important rela
tionship with low flow characteristics and hydro chemical change. But the spatial distribution in the tributaries
was much more complicated because of azonality.

As water quality is concerned, water quality status of the river is comparatively acceptable at present.
But the deterioration trend is very severe. It’s obvious that water quality of the upper and middle reaches is
much better and stable than that of the lower reaches. Water quality in the mainstream is much better than
that of its tributaries. As the type of pollution is concerned, CODy, and T P have play ed the major roles in wa
ter pollution. The degree of contamination in rainy season is more serious than that in dry season. According
to the research, the main reasons for the deterioration of water quality in the Lancangjiang River are shown as
following: Firstly, the fast speed of population increasing in the basin has made sew age discharging augment
greatly and most sewage has been discharged directly into the rivers without treatment. Secondly, accompa
nying with soil erosion and water loss in the basin becoming more and more serious, the increasing amount of
fertilizers flowing directly into the rivers have resulted in the decreasing of water quality. Thirdly, wastew ater
from industrial enterprises was of growing on the one hand, while its disposal efficiency was not improved
enough to deal with most part of the sewage. T he author strongly suggested that pollution control should be
carried out to improve water quality as soon as possible and no time to delay. Some measures such as soil and
waler conservation, sewage treatment, and water quality monitoring enhancement etc. should be effective

prescription.

Key words: hydrological characteristics; hydro-chemical analysis; water quality assessment; Lancangjiang

River



