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Abstract

River discharge and groundwater level data were collected in the Heihe River basin, which is the

second largest inland river in Northwestern China. The surfacewater-groundwater interaction,

particularly in the lower desert reaches, was analyzed with the help of isotope data of water collected

from the river. In the non-irrigation period, river water, which originated from the groundwater in

the middle oasis reaches, was present throughout the period in the lower desert reaches. During this

period, the river water recharged the groundwater not only in the riparian forest region located near

the river but also in the desert-riparian fringe region located farther away from the river. In the

irrigation period, the river was usually dried up in the lower desert reaches. The river water in the

lower reaches appeared just after short-term releases from the middle reaches; the groundwater level

in the riparian forest region rose rapidly, but it declined again just after the short-term releases

finished. Since the mixing ratio of the short-term released discharge to the groundwater in the

desert-riparian fringe region was smaller than that in the riparian forest region, the short-term

released discharge did not contribute to the groundwater recharge in the desert-riparian fringe region.

+. Introduction

There are several vast inland river basins in north-

western China where people’s survival is dependent

on a very limited water resource. There is a fair

amount of precipitation (more than -** mm a�+) in the

upper mountainous reaches, while precipitation in the

lower desert reaches is scanty (less than /* mm a�+).

The melting of glaciers and snow on those mountains

have provided water for irrigation to people living in

oasis cities (Sakai et al., ,**/; Yang et al., ,**0).

However, in the Heihe River basin, the second

largest inland river in China, it is obvious that the

extensive overuse of surface water for irrigation in

the middle oasis reaches has triggered a series of

severe environmental problems such as the disappear-

ances of the river and terminal lakes and a severe

decline of the groundwater level in the lower desert

reaches (Gong and Dong, +332; Wang and Cheng, +333;

Chen et al., ,**/; Wang et al., ,**/). Two terminal

lakes called west and east Juyan completely dried up

in +30+ and +33,, respectively (Yang et al., ,**0).

In order to obtain proper water management, it is

important to study the impact of glacier shrinkage, as

reported by Sakai et al. (,**.), on runo# characteris-

tics and impact of human activities on the hydrologi-

cal cycle, particularly surfacewater-groundwater in-

teractions. Although many prior studies have fo-

cused on the runo# characteristics (Ujihashi et al.,
+332; Fujita et al., ,**-), there has been only fragmen-

tary information about the interactions. Wang and

Cheng (+333) suggested that groundwater outflowed

in the form of spring water to surface streams or

rivers in plain regions of the middle oasis reaches.

Akiyama et al. (,**-) suggested that the river water

recharged groundwater in the lower desert reaches,

using stable isotope tracers. But river stage is di#e-

rent with the season, and the seasonality of the flow

direction between the river and groundwater should

be considered.

The objectives in this study are to analyze the

groundwater recharge mechanism in the lower desert

reaches, with consideration of their seasonality. Hy-
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