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Characteristics of Chemistry of Inland Rivers of Heihe and Shiyang River Basins
in Gansu Province and Inner Mongolia, China
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0 Field investigations have been performed in order to understand the characteristics of chemistry of river water and groundwater in
the Heihe and the Shiyang river basins in August and September 2001. These rivers are inland rivers in an arid area, which originate
from glaciers in the headwaters and disappear in the desert area. The basins could be divided into three areas based on characteristics
of water quality as well as the topography and the vegetation, those are mountain, oases and desert areas. High salinity was found in
both basins, and the salinity was the highest in the desert area of both basins. Generally, a river in an arid area must be concentrated
in salinity as it flows because of strong evaporation effect. In the mountain to oases areas of the Heihe river basin, however, the river
was diluted with groundwater of low chemical concentration, and the contribution of groundwater to the total discharge would be
approximately 80%. The discharge of the main stream of the Shiyang river is completely dammed up in the mountain area. Therefore,
the chemical compositions in the desert area should be similar with that of a tributary in the oases area, but different from that of the
main stream in the mountain area.

O Key words : Arid area, Heihe river basin, Shiyang river basin, Salinity, Chemical composition
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Fig. 10 Spatial distribution of chemical composition of river water, groundwater and precipitation in the Heihe

river basin.
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Fig. 20 Spatial distribution of chemical composition of river water and groundwater in the Shiyang river basin.
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Table 10 Concentration of chemical composition and salinity of water samples in the Heihe and Shiyang river

basin. River water, groundwater and precipitation are shown with white, gray and gray mesh, respectively.

Upper, middle and lower reaches correspond with mountain, oasis and desert area, respectively.

Nat*  K'  ca® Mg" Ssi  Fe® | CI' NO3 SO4& HCOy F  NO2 Br® PO4* | H/MapE

No|l mg/l mg/l mgl mgl mgl mgl | mgl mgl mgl mgl mgl mgl mgl mgl mg/l
Ef1 2.6 5.3 4418 152.6 39 0.003 5.7 5.7 271.5 1939.1 0 0 0 0] 28243
B 2 17.4 74 4553 79.8 13.9 0.007 14.4 10.2 444 1925.0 0 0 0 0] 25539
il 3 17.5 7.2 4283 1329 14.1  0.006 25.1 13.2 117.7 2001.6 0 0 0 0| 27434
el 4 9.6 10.6 297.5 1043 11.8  0.005 8.4 6.2 91.2 14654 0 0 0 0 1993.0
b I 34 24 2039 50.4 12.0 0.003 3.5 43 18.6 936.3 0.034 0 0 0.3] 12227
it 6 8.2 83 3095 1154 14.9 0.004 7.3 3.9 1049 1543.7 0.08 0 0 0f 2101.0
7 2.5 13.7 871 6.7 6.8 0 7.4 03 189 3183 0.019 0.2 0 1.2] 4549

| H#] 8 8.2 6.3 313.0 1109 14.8 0.005 4.9 32 726 1578.1 0 0 0 0 2097.1
9 0.5 27 1224 125 10.9 0.015 1.5 1.5 4.7 473.0 0.042 4.7 0 0f 618.7
T|10] 168.3 9.7 555.1 1142 385 0.001] 5083 241 756.6 951.1 0.409 0 0 14.1f 3087.6
El1 2.5 25 2197 574 13.8 0 2.8 384 374 9633 1324.1
A 2 29 32 2295 59.8 14.0 0 3.0 357 40.2 1010.3 1384.5
* 3 255 13.2 3822 183.0 394 0.003 59.6 72.1 188.2 1930.5 - - - -1 28543
FIH] 4 37.8 19.9 238.0 163.6 405 0.003] 50.7 947 134.1 1456.8 2195.6
b 5 29.9 33.0 168.8 121.7 36.7 0| 40.8 2.3 111.5 1143.6 1651.7
B®[IT)6 44.6 36.9 1275 174.6 43 0] 553 205.1 1191.6 1835.6
7 93.1 334 568.8 347.7 394 0.010f 181.7 43.7 379.6 3227.1 - - - 4875.1
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Table 200 Types of chemical composition of water
samples in mountain, oasis and desert area of the
Heihe river basin.

1)1 FT A, PO
&35 HCO3-Ca
)17k HCOs-Ca HCO3-Ca
1Tk HCO3-Ca S04-Ca
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Table 30 Types of chemical composition of water
samples in mountain, oasis and desert area of the
Shiyang river basin.

1L AT AL IR
(355
CIPIIVIN HCOs-Ca HCOs-Mg HCOs-Mg
#Fk HCO:-Ca HCO3-Mg
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Fig. 30 Trilinear diagram of river water, ground-
water and precipitation in the Heihe river basin.
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Fig. 40 Trilinear diagram of river water and
groundwater in the Shiyang river basin.

0000000000000 No.200O No. 8OO
JdddoO0OONo 40000 OO0ODODDOOOO
goodooooooobooooooooooog
Oodooooooooooooobooooonboo
goodooOooooobobooooooa

000,08 (OO
00 G0 G0 Cs@s @0

oooooom

ooooe0e.0e00000000000000
00000000 o0o0ooo0oon GoGcoGo
oooooobooooooooooboooooooo
O00O000ooooUo0ooo 2550me/10 1990
mg/102100mg/10 0 000000 000og
oooooooocooooooobocooooooo
oooooobooooooooooboobooooooo
oooooobooooooOoooooooooooo
ooooooooooooooooooooooo
oooooobooooooOoooooooooooo
ooooooooooooooooooooooo
oooooobooooooOoooooooooooo
ooooooooooooooooboooooooDo
00D0Ca-HCO,O0 OO Ca-SO,0 000000000
O00000O0O0oooooooed/km’O00000
oooooooocoooooooobocooooooo
oooooooooooooooboooooooobon
oooooooocoooooooobocooooooo
gomooom
ooooooooooooooooboooooooo
ooooooooooOooooooooooooDo
ooooooooooooooooboooooooo
ooooooooooOoooooboooooooo
oooooooooooooooocooooooon
ooooooooooOoooooooooooono
ooomoood

jodddoobobOoo0oooOooobooboooaa
Oo000d00ooooooooooooooooono
jdob0O0o0o0obOoO0o0obOoOoooDmoooa
00000 m@mooooooooooooomaob
jddd0ooboObOOoO0o0o0oOoOoOooboobooooa
Oo000d00ooooooooooooooooono
goodoooooooooooooooooono
ddodoooooooooooobooobooooa
ogoooa
a
0
ddomOdOmooooooooooooooa
Jo0oDooo00o0DmoobDoooOooDOoOio14-
210
Jo0d0oddooodooobDOooooDOOOmod
0o000oo0oo00ooo0o0Ooooondoi195pp
Feng, G. and Li, P1 19970: Defects of natural distri-
bution and strategies of sustainable development

0D [ m



moooooo

and utilization of water resources in northwest
China. Agricultural Research in the Arid Area, 15,
64-71.

ddoooooooooomO@moooooda
0000000 1062pp0

ddooooooooooomOdmooooda
O0—0d0o0ooooooobo—0oobooooao
0 02000000100

Jo0o0oDoDOOMO@moooooooooooad
HEIFEOOOOODOOODOODODOODODoOOooOoa
0000010 61-740

J. Japan Soc. Hydrol. & Water Resour. Vol. 17, No. I 20040

Wang, G. and Cheng, GO ITI0: Water resource de-
velopment and its influence on the environment in
arid areas of China -the case of the Hei river basin-
. Journal of Arid Environments, 43, 121-131.

JodddddooDoD@OmmOoooooooooda
oodooooooooobobooooooooo
oooooooooobooooobooooon
Oooooooo—0O0Oo0ObOo0o0oooooooo
00000000000 —01281320

J000OONiMmi0000ooOnd 0omo





