Statement on Water Flow Increase of Heihe River
in Recent Years

by Zhangye City Hydrology and Water Resource Survey Bureau
in Gansu Province

Yingluo Gorge Hydrological Observation Station, a national Class A hydrological
station, founded in 1943, is the Heihe runoff control station. It owns complete hydrological
series reference covering water level, water flow, sediment, precipitation, evaporation
and meteorological aids etc. All hydrological data are measured, processed and collected
strictly according to requirements of national “Hydrological Measurement Standard” and
“Hydrological Data Processing Standard”. The outcomes are true and reliable. The
station recorded the complete hydrological data of Heihe River from 1944 to 2010.

|I. The formation and annual distribution of Heihe runoff

The upstream runoff of Heihe River is mainly formed by precipitation. The deluge in
main flood season during May to September is formed by mountain heavy rains, among
which there are partial meltwater caused by solid rainfall in winter and spring and partial
glaciers meltwater; the flow in non flood season is mainly recharged by underground
water from mountainous areas and meltwater from ice and snow. Therefore, the flow of
Heihe River is mainly concentrated in flood season. The runoff recharge from 3 types of
sources: ice, snow meltwater and underground water.

Constrained by recharge conditions, distribution of Heihe annual runoff is very
uneven: from November to the next March, runoff is supplied by underground water,
which is accounting for 13.3% of annual flow; after April, with the temperature rising
obviously, snow in river area melted and the frozen ice in river is thawing, then they form
spring flood, therefore the flow increases obviously. The runoff during April and May
accounts for 11.6% of the total amount; summer and autumn are the seasons
concentrated most of annual precipitation and also season’s incidental of flood. The water
flow from June to September accounts for 68.5% of the total amount; from October the
precipitation declines, the river flow gradually reduced, the runoff accounts for 6.6% of the
total amount.

II. Analysis on historical annual flow of Heihe River

Through analyzing hydrological statistical data of Heihe River over the 67 years, it
clearly shows in “Time Series of Annual Runoff of Heihe Yingluo Gorge”, from 1944 to
1967, Heihe water flow keeps at a comparatively balanced period, and it is the normal
year of Heihe water flow; from 1968 to 1982, water flow of Heihe river is lower than the
historical average water flow, and it is the dry period; from 1983 to 2004, water flow of
Heihe river return to balanced period, and it is again a medium period; from 2005 till now,
water flow of Heihe river is always higher than the historical average water flow. At
present time, this period falls in the wet period, the first wet period since 1944 when our
bureau started recording the water flow statistics. It is possible the water flow remain in
the wet period in the following several years.
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Ill. Reason analysis on the high annual flow from 2005 to 2010

1. Increased precipitation: Heihe River drainage area is 69000km?. It is divided into

four geologic units including deep and light mountain areas, irrigation area and desert
region for statistics and analysis. The deep and hillside mountain areas are the main
formation region of river runoff. From 1994 to 2004, the rainfall of deep mountain area in
Heihe drainage keeps at 400-500mm, and the rainfall in hillside area keeps at
250-450mm. During 2005-2010, the precipitation of deep mountain area keeps at
460-560mm, and the precipitation in hillside area is between 300-500mm. The ground
precipitation increases obviously, which becomes the key reason for average value of
water flow of Heihe River rising compared with the year before 2004. In addition, because
the snowfall is increasing and the temperature is rising after April, the melting snow in
drainage increased the runoff. Thus it makes the monthly water flow in April and May
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increase compared with 2004. The whole years’ monthly water flow distribution is
comparatively even.

2. The speed of glaciers melting accelerated: The research of the Chinese

Academy of Sciences shows that with the climate warming, Qilian Mountain glaciers shall
be melted dramatically. In recent years the average annual melting glacier is above 6m
and after 2050 it will basically disappear. The volume of melting ice and snow each year
is about 1 billion cubic meters, which equals to the volume of Beijing Miyun reservoir'.
Analyzed from the monitoring data, the temperature of Qilian mountain region from 1960s
to 1980s has increased about 0.1C, the temperature from 2000 to 2005 has increased
about 1.17C compared with 1960s. From 2006 till now, the temperature is continuing
increasing. Large volume increasing of melting glaciers has become another key reason
that the water flow of Heihe River keeps at a comparatively high level in recent years.

IV, Summary

1. The main reason of Heihe River water flow from 2005 to 2010 keeping at a

comparatively high level is that under a background of global climate warming, the
temperature is continuously rising, the speed of glaciers melting is accelerating, together
with the increasing rainfall, thus leads the annual increased river water flow. This situation
is caused by the objective factors and it is unforeseeable and out of human control.

2, The water flow of Heihe River in following years will vibrate up and down. It is

possible that it remain in the wet period in the next several years. But due to the
continuously rising temperature, the accelerated melting speed of the glaciers stored in
Qilian Mountain, the glaciers may be gradually exhausted in the future. This may in turn
reduce the amount of melting water from glacier and reduce the water flow in the Heihe
River.

3. The increase of water flow of Heihe River caused the exceeding power

generation for the newly built power plants on the river in recent years, therefore, the
excess power generation of Xiaogushan plant is not an exceptional case, it is a common
phenomenon in the Heihe River and surrounding areas across the region.

Hereby the statement.

December 8™, 2011

Zhangye City Hydrology and Water Resource
Survey Bureau
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