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Table 1 Climatic trend rates of meteorological elements in typical paddy planting area of Tai lake region during 1960—2009

RREFH HF 2 E A i WK
TR (B (°C/10a) 0.45" 0.16 0.30 0.45" 0.33" 106.75" (B
P B (°CI10a) 0.48" 0.22 0.29" 0.35" 0.32" 0.19"
P EARAR ('C/10a) 0.44" 0.19 0.28" 0.53" 0.35 0.13
P95 JE (hpa/l0a) -0.35" -0.08 -0.24" -0.13 -0.19 -0.06
PRI (%/102) -2.29" -1.27" -1.29" -0.43 -1.34" -1.69"
PN ((mis)/10a) 041" -0.33" -0.32" -0.43 037 -0.33"
SRFFKE (mm/10a) -1351 42.95 -19.16 19.03" 29.57 16.44
BRI KRR (mm/10a) 14.93" 1.65 2.19 -3.75 14.80 30.12"
SR H I H (h/102) -11.02 -59.66" -30.19" -32.54" -133.12" -69.38"

i * FORERIET] P<0.05 B#H K.

G EERZ TGV I GG ) 2253 A7 45 SR W,
SESP S8R S AGAT 1R) 2% 4 0.33°C /104, 32X 1t W KT8 i
RUKFERIRE X T 50 PRI s S, X5 AR
(RS SRR s [R]IFIE 50 AERAFE T34 gt ey S S A
PR R IR R R EHIE K A ES, HIGKIERE S
SRR MR AR, PR RUE S PR B
RSP8I K BAR H RO 5000 S Ao 1) 38 b B
LI 50 AESR BT AR (A S AR IR s SRBEK
i 5 RN R R ) F 3 O TEAE, U TR
IKRIZE R AEIT 50 AF A — & I3 n, AF38 I A
Ko

NG R A K G T PR S AGAT ) 5650 A
SRR, AT 50 AR A K A AR i K
H, X IR AR AR R —
s IR AR A T d s R T R AR
2T EES, AHFERER P R R
W T mEE A WA KNP T
XPURRE P34 XUHE B SR RN 5 P A=Ak il ) 248 413
A AUE, BIFEIT 5O 4 4 B AT A8 A 3A A PR 5
T A K SR AR /K B R AR 2 B 1) A A ) e
BINIEE, X520 RBEKRE. 28K E T R
KiE. ZRENARNEEE BN, Al AEKIR
TR K S A0 o) A1 4 SR AR I 7K 2 1) A )
B, i R AR A B AR A R () A ) AT A R
25 R IS ABA [) 26

X1 B 2R 7R PR DXl T v Bl A KO
P RSk 11 358 o A8 2% b DX A A A o R AR 1
FEEAEAEKIAE K L K SRR, JEm
A8 AT TR AR A A AN S8 ) S 2 ) AEHE RS o X

USRI R KIT R X H B K R
AR S KRR e A, U TR eI . ANE R
T, 2T AE, JFAR IR 2 5% 5 T3 H Bk A S
WEAR DG, 1 A 0 e ey S x5t wh R 4D 5 1 DUAS [+«
X RAET 2% 5 A Bl A T A6 IR~ 2 de s AL T
e T AR AR 5 % v e DU B A 30 1100 ST 350 B oy AR PR T
T e AR ) 2 1 &5 R T R W, B
e AN B AR K AR R I i, X — L% T RE
3G e Ag K 2= Fe 2, IR o f e e A UK I R
M o

2.1.2 A RN (2, () WHE T ORI
RUKFEMHE X &R BRI TERLF A (R 2), 45
FARIPIT 50 AESRAZ M X AP 3 S il I 2 13
BI7E 1989 AR R AL T AURTAR, BN AR i ¥4 1R
AR A R YT, 17l PR A K A PR R R AR
Al 3 ANFATP R R B R AR RAR; 7
Py dp il BRI AE 1989 AR AR T AR SRR,
HEPRR R RR MM RT3, FF
PR BARAIAAT 2002 FE KA T SARSAR s AP K
JAEZE PR TAR 1997 SR A T AR, B
AURAE 2004 AF R AR SAR, il B AR SRR A=
BSR4 Rl B AR KT R
LR 1979 4E /e A AFAE AR RAZ NG, BISP- 1) KUHE
AFDRT O v TR AR A AR I8 s 4 SR AR H IO 250Rn 52
75 SR BN e 1979 4R R A2 T RAR, R AR K
IR Z=4h 3 A1 1) S H N BOE st 3L
SR B R ANAFAE AR SEAR o 3T 50 HERMF FT X 4E T 1)
Al PR AT RO R B H BT
A RN 1 TR



856 + e 5 44 %
F2 JA50 ERAHMARKBHEXSSREZNRTERSH
Table 2 Abrupt climate changes of meteorological elements in typical paddy planting area of Tai lake region during 1960—2009
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Fig. 1 Abrupt climate change of annual mean air temperature (a), annual mean maximum air temperature (b), annual mean

air minimum temperature (c), annual mean air pressure (d), annual mean wind speed (€) and annual accumulative irradiation time

(f) in the typical paddy planting area of Tai Lake region during 1960—2009
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Fig. 2 Change curves of annual mean air temperature (a), annual mean air pressure (b), annual mean relative humidity (c), annual mean wind speed (d),
annual cumulative precipitation (e), annual cumulative evaporation (f) and annual accumulative irradiation time (g) in typical paddy planting area

of Tai Lake region during 1960—2009
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Table 3 The analysis of climatic extreme years of meteorological elements in typical paddy planting area
of Tai lake region during 1960—2009
[EEE + 5 K % A K
S CRURD 2007 (+) 1999 (-) 1976 (-) 1981 (-) 1967 (-) 2006 (+) 2007 (+) 1972 (-) 1980 (-)
2005 (+) 2005 (+)
V¥ dme i <l 1970 (-) 1990 (-) 1976 (-) 1981 (-) 1967 (-) / 1977 (=)
1999 (-) 2009 (+)
TEIRACRIL 1962 (-) 2002 (+) 1999 (-) / 1967 (=) 2006 (+) 2007 (+) 1974 (-
2007 (+) 2007 (+) 2009 (+)
SRR K A 1963 (+) 1964 (+) 1978 (-) 1991 (+) 1961 (+) 1962 (+) 1997 (+) 1978 (-) 1978 (-)
1977 (+)2002 (+) 1999 (+) 2001 (+)
SERAMINE 1965 (+) 2002 (-) 1964 (+) 1967 (+) 1966 (+) 1969 (+) 1962 (+) 1967 (+) 1967 (+) 1967 (+)
2003 (-) 1999 (-) 2000 (-)
BREKE 2000 (+) 1978 (+) 1980 (-) 1976 (+) 1981 (-) 1968 (-) 1975 (+) 1978 (+) 1991 (-) 2005 (-) 2006 (-)
2007 (+) 1993 (-) 1999 (-) 2000 (-) 1993 (-) 2006 (+)
2006 (+)
PSR 2006 (-) 2009 (-) 1998 (-) 2006 (-) 1963 (+) 1978 (-) 2006 (-) 2007 (-) 1972 (-) 1987 (+)
2008 (-) 2009 (-) 2009 (-)
ST A / 1972 (+) 1962 (+) 1967 (+) / / /
1973 (+)
SERIAHGIIREE 2004 (<) 2006 (-) 2004 (-) 2005 (-) 1988 (-) 1991 (-) 1967 (-) 1968 (-) 2004 (-) 2005 (-) 2004 (-) 2005 (-)

2007 (-) 2008 (-)

2009 (-)

2006 (-)

2005 (-)

2006 (-) 2007 (-)

2006 (-)

T CRIESRH, AR, SR,

F4 50 FERAHARKELI MK ERMFEESESRERNBERER (HLHRED

Table 4 Correlations between shallow soil temperature and meteorological elements in typical paddy planting area of Tai lake region during 1960—2009

REER FEHREE P 5cm S 20cm REER SRR E F¥)5cem S 20cm

Hbifh Hbif Hbil Hifh

S SER 0.743" 0.781" 0.781" =1 TR 0.647" 0.595" 0.664"
S B e 0.806™ 0.822" 0.810” S g e 0.589" 0.553" 0.618™

SR A 0.608™ 0.679” 0.689" S AR A 0.550" 0.486" 0.566™
SEHIKRIE 0.237 0.336 0.345 FRUH BN 0.848" 0.805" 0.764™
BRI 0.444™ 0.292" 0.206 VALY -0.686™ -0.565" -0.531"
SR -0.448" -0.374" -0.360™ Y35 R 0.495™ 0.435™ 0.426™
EYAlTie -0.249 -0.188 -0.151 BRI R 0.625™ 0.542" 0.546™

* SER 0.659" 0.604" 0.572" ES TR 0.916™ 0.8717 0.832"
P B e 0.607" 0526 0526~ S g e 0.893” 0.850" 0.828™

SR A 0.577" 0.592" 0.525" S AR A 0.807" 0.787" 0.731"

B R 0.344" 0.259 0.277 FRUH B % -0.290" -0.303" -0.269

KR 0.538" 0.619™ 0.554" BRERE -0.189 -0.161 -0.15

4 SEH 0.499™ 0.492™ 0.389" EYAlTie 0.345" 0.336 0.326"
S B e 0.474" 0.475™ 0.356" YN RE 0.319* 0.3777 0.361*

PR AR 0.411" 0.434" 0.345 s Tasi -0.223 -0.296" -0.242
SRUH R 0.400” 0.394™ 0.322" Ak BBUH BRI 0.566" 0.580" 0.542"
B K -0.173 0.071 -0.110 i TSR -0.387" -0.335" -0.369"
BRI 0.443™ 0.272 0.171 VALY -0.466™ -0.401" -0.401"

P R 0.228 0.238 0.359" Y35 R 0.441" 0.475" 0.465™

VE: * RORME P<0.05 KFFEFEM, ** £ P<0.01 KF T EFH K.
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Characteristics of Climate Change and Their Influences on Shallow Soil Temperature

in Typical Paddy Planting Area of Tai Lake Region During 1960—2009

LIN Jie, CHEN Xiao-min, ZHANG Yong

(College of Resources and Environmental Science, Nanjing Agricultural University, Nanjing 210095, China)

Abstract: Based on the meteorological data and shallow soil temperatures in Changshu during 1960—2009, the characteristics of climate
change and their influences on soil temperature in the typical paddy planting area of Tai lake region were investigated. The analysis of the
characteristics of climate change concluded linear trend analysis, abrupt change and anomalous year and decadal analysis. The results were as follows:
1) the air temperature raised significantly, while air pressure, relative humidity, wind speed and accumulative irradiation time reduced. The annual
fluctuationes of precipitation and evaporation with positive or negative climatic trend rates in different seasons were intensively; 2) There were six
meteorological elements with abrupt climate change in study area during 1960—2009, and abrupt climate change of average wind speed was the most
obviously; 3) In the all meteorological elements, the climatic extreme year of mean relative humidity had the highest occurrence rate, while
cumulative evaporation and average wind speed had the higher and lowest occurrence rate respectively; 4) With the increment of the depth of soil
layer, the response to mean soil temperature from climate change became increasingly weak, while the response in autumn was the weakest. All the
mean soil temperatures at 0 cm, 5 cm and 20 cm had significant correlations with the mean air temperature, mean maximum air temperature and mean
minimum air temperature.

Key words:  Climatic trend rate, Abrupt climate change, Climate anomaly, Decadal variation, Shallow soil temperature



