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Fig. 1 Changes of regional climate characteristics before and after Longyangxia reservoir being filled
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Table 1 Net effects of Longyangxia reservoir on the local climate system
0 cm
(hPa) (€ (C) (0 (C) (%) () () (m/s) (mm) (h)
1 + 1.0 + 1.4 + 0.6 + 2.3 + 1.7 + 0.7 - 1.0 0.0 -01 +0.5 - 74
2 + 03 + 1.2 + 1.1 + 1.8 + 1.1 -31 - 1.1 -03 + 0.1 - 15 + 3.2
3 -04 + 1.1 + 1.5 + 1.1 + 1.0 - 3.7 -0.6 -0.4 0.0 -4.2 - 1.2
4 -07 + 1.0 + 1.5 + 0.7 + 0.8 - L2 -02 -0.2 0.0 -30 - 11
5 -0.6 +0.5 + 0.6 + 0.6 + 0.7 - 18 -0.1 0.0 + 0.1 -31 +4.3
6 - 1.1 0.0 0.0 + 0.5 + 0.1 -32 -0.3 +0.2 + 0.1 -84 + 0.5
7 - 1.4 - 0.1 -0.4 +0.3 -0.6 -20 -0.6 +0.1 +0.2 +9.0 +3.6
8 -09 + 0.2 -03 + 0.8 -05 -21 -09 -0.1 + 0.6 + 6.7 +15.0
9 0.0 + 0.2 -03 + 0.4 -02 + 0.1 -0.6 -02 + 0.6 + 2.8 + 10.2
100 +09 + 0.7 + 0.5 + 0.6 + 0.3 -07 - 0.8 -02 + 0.5 - 4.4 - 0.8
11 + 1.5 + 1. 1 + 0.3 + 1.3 + 0.7 + 1.4 - 12 0.0 -02 + 1.2 - 1.7
12 + 1.7 + 13 -01 + 22 + 1.4 + 3.8 - 11 + 0.2 -02 + 0.7 -9.6
-0.6 +0.9 + 1.2 + 0.8 +0.9 -2.2 -03 -02 0.0 - 10. 3 + 2.1
- 11 0.0 -02 + 0.6 -03 -25 -0.6 + 0.1 + 0.3 + 7.3 +19.1
+ 0.8 + 0.7 + 0.2 + 0.8 + 0.2 + 0.2 -09 - 01 + 0.3 -04 + 7.7
+ 1.0 + 1.3 + 0.5 + 2.1 + 1.4 +05 - 10 0.0 -01 - 0.4 -13.8
0.0 + 0.7 + 0.4 + 1.1 + 0.5 - 10 -0.7 - 0.1 + 0.1 -38 + 151
2 (m)
Table 2 T he vertical impact range of Longyangxia reservoir on the air temperature
1 2 3 4 5 6 7 8 9 10 11 12
353. 1 304. 2 172.2 159. 2 79. 4 4.3 17.7 34. 6 50. 1 164.7 272.9 330. 8
[5.9, 11]
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Climatic Effects of Longyangxia Reservoir in Qinghar Tibet
Plateau and Trends with Time

SUI Xin"?, YANG Zhifeng"?
(1. School of Environment, Beijing Normal Unwersity State Key Laboratory of Water Environmental
Simulation, Beijing 100875, China
2. Schoo of Environment, Beijing Nor mal University Ministry of Education Key Lab of Water and Sand
Science, Beijing 100875, China)

Abstract: The creation of hydroelectric reservoirs results in the formation of vast surface areas of water, which
will lead to locale climatic changes. An assessment of this climatic change and its trends with time can provide an
overall understanding of the environmental im pacts resulting from the hydroelectric reservoir. T herefore, studies
that model the effects of reservoirs on local climate are significant for utilizing climate resources and fully evaluat
ing the environmental impacts of reservoirs. A series of models are proposed in this paper to analyze the climatic
effects caused by reservoirs. The main advantage of these models is that they are based on the meteorological
date from the first and second National M eteorological Stations, which consists of calculation on the net climatic
changes while controlling for the impacts of global climatic change. The proposed models were applied to the
Longyangxia reservoirs located in a high altitude region on the upper sections of the Yellow River in Qinghai
Province. Trends of climatic effects with time are also analyzed during the operational phrase. T he main conclur
sion of this study are: (1) During summer and autumn months, the water temperature of Longyangxia reservoir
increased under the operational stage, and acting as a cold source, caused the mean air tem perature in the reser
voir region to decrease. In winter, water temperature decreased, whereas air temperature increased. The maxi-
mum increase in air tem perature in the reservoir region occurred in winter. As calculated by models presented in
this paper, the mean annual air temperature in the reservoir region increased by 0.7 C, the mean monthly
airtemperature increased by 1. 3 C in winter and decreased slightly by 0. 1 “C in July. The horizontal distance
withinw hich the air temperature affected limited to be 1. 5 km, and the vertical height did not exceed 400 m.
Also, thisvertical effect in the summer was in 200 m. The annual average 0. 4 C, which was lower than that of
annual average. The air temperature on land (0 ecm) followed the same ehanging trends as the air temperature in
the reservoirregion. (2) Under the operational stage, the relative humidity in the reservoir region decreased to a
somewhat in the spring and summer, with an average decrease of 2. 2% in spring, 2. 5% in summer. Humidity
increased in the autumn and winter, with an average of 0. 2% and 1. 4%, respectively. An analysis on the pre
cipitation in the Longyangxia reservoir region calculated by the models show that river surface water exerted an
apparent im pact in reducing the intensity of precipitation. The annual precipitation decreased by 3. 8 mm. The
relatively higher decrease in monthly precipitation occurred between February and June. T he main reason that
precipitation increased in the summer and decreased in other months is that Longyangxia reservoir is located in
an aridmountainous region. (3) After the reservoirs im poundment the atmospheric layer stabilized, which made
the convections, low— level clouds and thunderstorms decreased, and allowed sunny weather to increase. As cal-
culationby these models, the annual vapor pressure remained stable in the reservoir region due to the enlargement
of watersurface area and the increase of heat capacity for the ground surface. (4) T he results show that the wind
speeds changes had no obvious trends with time. Main reasons for these results were that the underlying topog
raphy andits properties were the key factors affecting the wind speed in the ground atmospheric layer. After the

reservoir, impoundment,, the underly ing  topography and. characteristics of the reservoir area were remarkably
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modified incomposition, roughness, and the ratio of width to depth of the river valley. Lnngyangxia reservoir
was located in acomplex topographic area in the mountainous region, which led to irregular changes of wind
speed in the reservoir region. (5) Results show that the net effect of Longyangxia reservoir on indicators of the
annual mean air temperature, the highest and lowest mean, air temperature, 0 cm land surface air temperature,
the relativehumidity, and total clouds increased with time, whereas the indicators for precipitation, low— level
clouds, and sunshine hours decreased. All these results reveal that Longyangxia reservoir has obvious im pacts on
the local climate, and these climatic effects display different trends with time, resulting in higher environmental
risk to theregional environment. More research should be undertaken to analyze the physical mechanisms of

these climatic different effects of the Longyangxia reservoir.

Key words: climatic effects; trends with time; Longyangxia reservoir, the Yellow River Basin
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