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Fig.1 Annual and seasonal mean pan evaporation of China:
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Fig.2 Rate of change of annual pan evaporation from 1956 to 2000
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Table 1  Rate of change of area-averaged annual and seasonal pan evaporation for the country and the ten
first-class discharge basins from 1956 to 2000

-3.5 -6.9 -17.9% =7.4% -37.5%
-1.5 -9.7 -12.1 -2.0 -21.1
-23 -26.2% —-18.7* -7.2 -51.7*
-5.3 -11.0 -28.7* -10.2 -54.6*
-59 -14.3* -6.0 -5.1 -35.9%
35 —-15.8* -34 -0.6 -16.6
1.3 -2.0 -2.6 0.7 -0.9
-0.2 -13.6* —-23.2% -8.0%* -38.2%
-34 1.6 -10.7 =73 -19.8
-1.7 -6.8 -4.8 -4.3 -22.8*
-1.6 -9.5% -13.7* -5.6% -30.7*

* a =0.01
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Fig.3 Relationship of country-averaged pan evaporation with sunshine duration, average wind speed, daily

temperature range and relative humidity
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Fig4 Comparison of change between country-averaged pan evaporation and sunshine duration
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Fig.5 Correlation coefficient between pan evaporation and sunshine duration
2
Table 2 Correlation coefficient of pan evaporation with sunshine duration, average wind speed, mean temperature,
daily temperature range and relative humidity
0.79 0.54 -0.69 0.25% 0.81
0.67 0.55 -0.67 0.17* 0.78
0.79 0.58 -0.58 0.02* 0.86
0.85 0.62 -0.47 0.12% 0.82
0.87 0.55 -0.57 0.01* 0.82
0.68 0.36* -0.6 0.16* 0.81
0.52 0.26% -0.69 0.2% 0.71
0.67 0.6 -0.66 -0.15% 0.79
0.73 0.44 -0.57 0.19% 0.69
0.09%* 0.13* -0.68 0.21%* 0.58
* 0.01
3
-0.42
99% 3
99% 6 2
0.6
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Fig.6 Correlation coefficient between pan evaporation and relative humidity
Table 3 Rate of change of climate variables for the ten first-class discharge basins from 1956 to 2000
-37.05 -0.07 0.14%* 0.06%* -0.12
-17.19 -0.05 -0.07* 0.17 -0.12
-46.12 -0.13 -0.33%* 0.28 -0.19
-63.58 -0.11 -0.23* 0.14 -0.11
-45.12 -0.08 -0.09% 0.1 -0.11
-43.17 -0.17 -0.35% 0.31 -0.18
-24.76 -0.13 -0.46 0.34 -0.2
-16.18 -0.14 0.23* 0.24 0.18
-51.96 -0.07 -0.13%* 0.08 -0.09
2.46% -0.03 0.23 0.1 -0.1
& 0.01
0.54 99%
3 0.4 7 2
0.3~0.4
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Fig.7 Correlation coefficient between pan evaporation and average wind speed
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Table 4  Multivariate regression coefficients between pan evaporation and climate variables

0.1 0.17 0.48 -0.24 0.46 0.34 0.89
0.1 -0.07 0.41 -0.10 0.31 0.54 0.88
0.0 0.05 0.49 -0.21 0.42 0.49 0.92
0.1 0.51 0.27 -0.17 0.31 0.19 091
-0.1 0.50 0.25 -0.19 0.27 0.11 0.92
0.0 0.11 0.17 -0.36 0.29 0.46 0.91
-0.1 0.04 0.19 -0.47 0.28 0.54 0.92
0.1 0.08 0.50 -0.31 0.34 0.39 0.91
0.0 0.58 0.39 -0.61 0.48 -0.33 0.90
0.0 -0.51 -0.26 -0.88 0.36 0.41 0.87
5 F

Table 5 F testing of multivariate regression coefficients

0.62 10.94 2.80 1548 434
0.23 20.03 0.94 11.53 1598
0.09 16.19. 6.54 16.96. 11.32
8.15 1127 1.44 1077 0.94
14.12. 15.64 4.65 8.19 0.65
1.16 272 20.90 8.48 13.97
0.16 2.86 43.39 13.08 24.26
0.45 18.91 9.63 13.04 36.99
14.95 15.27 2091 3223 3.20
2247 4.80 38.33 12.88 9.09
005 Fa=4.11 411
6
6

Table 6 Main influential factors for pan-evaporation in the ten first-class discharge basins
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Change in Pan Evaporation and the Influential Factors
over China: 1956-2000

REN Guo-yu', GUO Jun®
(1. Laboratory for Climate Studies of China Meteorological Administration, National Climate Center, Beijing 100081,China;

2. Tianjin Climate Service Center, Tianjin Meteorological Bureau,Tianjin 300074,China)

Abstract: Trend of pan evaporation and the related climate factors for the entire country and ten
discharge basins of China are analyzed using a data set of total 600 stations.A significant
decreasing trend in pan evaporation for the country as a whole has been found for the period
from 1956 to 2000,with eastern,southern and northwestern China experiencing the most marked
decrease.Eight of the ten discharge basins are found to be weaker in evaporating presently as
compared to 1950’ s and 1960’ s,while two of them,the Songhuajiang Basin and the rivers of
southwestern China,witnessed no significant change.The most significant decline occurred in the
Yangtze River,Haihe River,Huaihe River,Zhujiang River,and northwestern rivers basins.The
decrease is most obvious in summertime in the Yangtze and Huaihe rivers,in springtime in the
Zhujiang and Liaohe rivers,and in both summertime and springtime in the Haihe River and
northwestern rivers.The Yellow River,southeastern rivers and southwestern rivers are
characterized by a decrease with no season being dominant,and the Songhuajiang River has no
season when pan evaporation decreased significantly.In most parts of the country,a significant
positive correlation of pan evaporation with sunshine duration,average wind speed and daily
temperature range can be found.With the change of pan evaporation, these variables also
experienced an evident negative change,indicating that they might have played an important role
in the change of pan evaporation.It is more uncertain for air temperature and relative humidity,
which show a good relationship with pan evaporation only in areas where no significant decrease
occurred,indicating that they are generally not the main climate factors affecting pan evaporation.
Possible causes for the evident decrease of sunshine duration and mechanisms for the climate
factors to affect pan evaporation are also discussed in the paper.

Key words: pan evaporation; trends; factors; climate change; China



