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Fig. 1  Location of the Taihu Lake Basin and the meteorological stations
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Fig. 2 Trends of monthly and annual air temperature for the Z statistics of MK test and magnitudes of trend
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Fig. 3 Trends of meteorological variables for annual series with its manitude value at each station
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Table 1  Trends of meteorological variables in January and July with its magnitude value at each station
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Table 2 Results of the MK test for precipitation and runoff at the third level division of the basin

B - [ K (Edhy
=5 X i, - -
geitit B/ (mm/10a) St B/ (mm/10a)

PG R X -1.05 -2.05 -1.53 -2.18
HIHX 1.23 2.27 1.79 2.41
B wE X 0.70 1. 14 0.88 0.96
BEHTLIX 1.08 1.68 2.20 2.41
KWk 0.70 0.11 0.01 0.11

3.2 FEHEURNESITER

L PR AR I B S P B R4 e 81 14 /N B 0 A 285 SR AL 3 /N B AL 4 S T 22 ([ 4
TS ) o /NS P i S (AR (L, AR B R E A s BAL B A HAGR R IEMH,
AU BB 7 5 S E R DX R RAE K /NBOTT 2248 1 T 45Nk A IAE 0. 05 (3%



oM

KR A ORI R K GRS AR A AR 3 K R 8 A

1581

BE A EH

B NEREISER

B TR EEERE
ef i) R /a

[+

EISFosE

EEE

IS ) RLJEE /2

ERSER
ef i) R /a

[+

AR /2

=2

IS ) RLJEE /2

AR /2

=2

=
-
|

S

oo

4

o0

=] 4=
T T

(=43

S

oo

4

o0

4

=
T

o0
T

=

1960 1965 1970 1975 1980 1985 1990 1995 2000 2005
1

-1 L I L 1 L 1 1 1
1960 1965 1970 1975 1980 1985 1990 1995 2000 2005
A4y

s 4f -

‘Emf .
325 5
S EACD)

4
’i“-}‘ 8 .
_— ]

516" J
= h
! .
32, 20
¥ (a?)

S -
LS 1
3 8f( |
%16-‘.«-’

24 5
F % (@)

TE N T 22 i AR 0. 05 1 BEMEAKCF . TR,

Pl 4 R R /N D A

Fig. 4 Results of the Morlet wavelet for air temperature at the Taihu Lake Basin
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Fig. 5 Results of the Morlet wavelet for precipitation and runoff at the Taihu Lake Basin
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Trend and Periodicity of Precipitation, Air Temperature and
Runoff in the Taihu Lake Basin

LIU Zhao-fei' , WANG Yi-chen'”, YAO Zhi-jun', KANG Hui-min'"

(1. Institute of Geographic Sciences and Natural Resources Research, CAS, Beijing 100101, China;
2. Graduate University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract; Trend and periodicity of mean air temperature, maximum air temperature, minimum
air temperature, maximum daily precipitation, precipitation, and runoff over the Taihu Lake Ba-
sin, which is one of the most developed regions in China, were analyzed in this study. The non-
parametric Mann-Kendall test and Morlet wavelet were used to detect trends and periodicity of ma-
jor hydro-climatic variables respectively. Results showed that air temperature experienced an in-
creasing trend, while precipitation and runoff exhibited a decreasing trend during the past 50
years. Air temperature of stations located near big cities showed much greater increasing trends
than that in other stations, which might be due to urban heat island effect. Maximum air tempera-
ture in summer, a season with the highest air temperature in a year, showed much greater increas-
ing trends than mean and minimum air temperature. It was included that extreme higher air tem-
perature events in summer exhibited an increasing trend during the past 50 years. Although annu-
al precipitation in the basin exhibited an insignificant increasing trend, maximum daily precipitati-
on did show an increasing trend which is significant at 95% confidence level. It indicated that ex-
treme higher precipitation events ( storms) also experienced an increasing trend in the past.
Trends of runoff were similar with that of precipitation. Both of runoff and precipitation showed in-
significant increasing trends, and magnitude of these trends was with little difference. There exis-
ted significant periods of about 4 years and insignificant periods of about 8 years for all six hydro-
climatic variables at 95% confidence level, included mean air temperature, maximum air temper-
ature, minimum air temperature, maximum daily precipitation, precipitation, and runoff over the
Taihu Lake Basin.
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