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Variability of Extreme High Temperature and Response to Regional
Warming in the Three Gorges Reservoir During 1961-—2008

ZHANG Tianyu CHENG Bingyan LI Yonghua TANG Hongyu
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Abstract: Based on the daily temperature data during years 1961—2008, the variation regularity and rela-
tionship of the extreme high temperature indices (extreme, absolute and relative threshold indices) and its
response to regional warming in the Three Gorges reservoir area were analyzed, and the changing charac-
teristics of the high temperature days of the Three Gorges reservoir area in summer and its circulation pat-
terns in anomalous years were studied. The results showed that the interdecadal variation of the extreme
high temperature indices was the same as the average annual temperature in the recent 48 years. The varia-
tion performed a downward trend before the early 1980s, and then converted to an upward trend. The
yearly change shows that in the 1980s both are low and high in other years. The relative threshold indices
(HWDI,WSDI and TX90p) in the low/high years all have better consistency than the annual average tem-
perature in the linear tendency and the correlation coefficient. The correlation analysis gave great idea on
the relationship of both the extreme indices and the absolute threshold indices and the extreme indices to-
gether with the relative threshold indices. However, the relationship of the extreme indices/the absolute
threshold indices and the relative threshold indices is not so optimistic. The circulation patterns have the

obvious difference between in hot summer years and in cool summer years. There are not continuing block
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highs in Okhotsk Sea and Ural Mountains, the East Asian trough become weak, the West Pacific subtropi-

cal high retreated eastward and shifted northward, and the updraft over the Tibetan Plateau is weak.

These circulation patterns are advantageous to the genesis and development of the high temperature and

drought in the Three Gorges reservoir area.

Key words: the Three Gorges reservoir area, extreme high temperature, circulation pattern
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Table 1 Definitions of extreme high temperature indices
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Fig. 1 Distribution of the representative stations in the Three Gorges
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Table 3 The decadal anomaly (relative to the average
of 1971—2000) variations of observed extreme high
temperature indices during 1961 —2008 in the Three Gorges
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Fig. 4 The maximum entropy spectral estimation analysis of extreme high temperature

indices and annual average temperature in the Three Gorges
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(a) hot summer years, (b) cool summer years, (c) difference between hot and cool summer years

in the Three Gorges. The shaded areas have passed the significance level at 5% (unit:gpm)

P64 1 =0 PR X v R I B AR S UL AR
500 hPa 3 FL 3 B 22 (H & W& 6 W] DL, 76 75 60 55
J Ay S 0 E (B DX i G Ry S 1 (B X,
1 500 M AKCE A5G . 26 A B A e i LR T
12 2l LU i AR SR T R e IR Y b T B gl L i AR
5515 2 A F T 5 e R ARE IR 2 09 & AR R R T A
FF = e X iR T R & .

60° Nf——= . ——
0. : e 0 0.5
50

40
30
20

10

EQ

60 80 100 120 140°E

6 =R AR S AR R
500 hPa I H 3 22 H I (BN .10 * Pass )
FI5E X 3 5 00 i 35 Mk K OT K 56
Fig. 6 The composite difference of 500 hPa
vertical velocity in summer between hot summer
and cool summer years in the Three Gorges.
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