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Table 1 Decadal mean precipitation, correlation coefficients between seasonal and annual precipitation and coefficient of climate tendency

i & o H & =l X &3 s
Site Ttems Spring Summer Autumn Winter Year
60 MK R (mm) 76.5 287.6 117.0 6.6 198.2
Mean precipitation in 1960s
o ST A =
70 $4J‘$ﬂ]'§%7ki(mm) 50.0 271.5 91.6 12.7 435.5
Mean precipitation in 1970s
BUAEACT 4K i (mm ) 63.6 259.0 97.0 8.0 382.7
Mean precipitation in 1980s
" 00 AEACTH B K B (mm ) 61.0 269.8 77.3 5.2 382.3
. A Mean precipitation in 1990s
Qingxu
AL PR K (mm) 51.8 208.5 101.7 12.6 366.4
Mean precipitation in 21st century
LHERKEMX R
Correlation coefficients between 0.274 0.797 0.464 —0.051 —
seasonal and annual precipitation
= "
. RS R - —0.232 —0.169 —0.327 0.039 —0.368
Climate tendency coefficient
60 AR AT 4K (mm) 83.5 280. 1 128.1 6.5 487.7
Mean precipitation in 1960g
7O AR K B (mm) 12.6 286.8 93.9 12.3 425.7
Mean precipitation in 19705
80 AL TSR (mm) 78.1 210.9 85.9 7.9 427.6
Mean precipitation in 1980s
K IO A K B (mm) 55.9 245.6 75.3 5.5 413.2
Mean precipitation in 1990g
Yangqu
AL P KR (mm) 39.1 220.3 95.3 11.7 374.7
Mean precipitation in 21st century
EAREREK AR R R AL
Correlation coefficients between 0.300 0.838 0.490 —0.043 —
seasonal and annual precipitation
. %
R ARA —0.112 —0.125 —0.240 0.052 —0.240

Climate tendency coefficient

E:r0.05,4370.294, r.02,437=0.346, r(.01,43=0.380.
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Table 2 Linear trend rates and climate tendency coefficients of seasonal and annual mean temperature
i A moH & 2 [7¢ % ES
Site [tems Spring Summer Autumn Winter Year
. 2R Aot % 0.407 0.089 0.201 0.544 0.288
{szt %‘: Linear lendency rate
Qingxu %Tﬁéﬁ%%ﬁ 0.539 0.176 0.332 0.599 0.644
Climate tendency coefficient
. 2R 17 % 0.245 0.083 0.238 0.733 0.321
FH Linear tendency rate
Y et 2
angan UREH R 0.359 0.141 0.381 0.674 0.640

Climate tendency coefficient

MAERBRAE LT (3 3), KBAET-H SR 20 ti
43,70 4R H 60 4B (RIS A _ETH(0. 2~0.31C ), 80 4
1855 70 4R IEAFET, 90 4E R FFA54E 4 iR W
GBI He 60 4EFRTFE 0.9~1.0°C, 1999 4E KI5
G RO T 0 7 A ik e M . S B
Pk 1. 7C P il 1.4C 21 fiksgsk 5 48, 4
PR TF . B E i 4E 90 4R AR T
0.2°C, W& FHRERIFEE, KFLTH
BRI P I 20 48 60 4R LSk —E ok b TF
s 11X 20 22 70 4F (R 55 60 45 4R BEASH5 T, 80

EARTFIETFR. Pith 90 4EI% LTHRIE BERIK, H
60 4/ TFRS 1.5~1.8°C, 2001~2005 4E | T} 34
S, AT H 20 42 90 4F R T 0.3~
0.5, HFTHRERIRE L ST R4
PRERAS A B 20012005 44 P
EFHRRE A He 20 48 90 4 AT 0.7~0.8°C
R P e L, R AETHLL0. 2°C
FHRHK . 5SRO T RS 20 48 90 4R {L
60 4T 0. 3°C, 2001~2005 4 5 T4 5
20 fiH42 90 AP,
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Table 3 Interdecadal changes of seasonal and annual mean temperature
N FHH Yangqu WH R Qingxu
77
o % 5 # % P % 5 # % P
Spring Summer  Autumn Winter Year Spring Summer  Autumn Winter Year
1961~1970 10.4 22.3 8.6 —6.1 8.6 11.5 23.1 10.0 —4.5 10.1
1971~1980 10.6 22.0 8.7 —6.2 8.8 11.9 23.0 10.4 —3.8 10.4
1981~1990 10.5 22.0 9.0 —5.9 8.9 12.0 22.8 10.3 —3.5 10.4
1991~2000 11.0 22.6 9.2 —4.6 9.6 12.6 23.4 10.6 —2.7 11.0
2001~2005 11.7 22.6 9.4 —4.1 9.8 13.4 23.4 10.8 —2.4 11.2
(2001~2005) —
(1991~2000) 0.7 0.0 0.2 0.5 0.2 0.8 0.0 0.2 0.3 0.2
B BEraess =y ey 2 :
5.2 F FFHRS . &ESE R BT FP 12 35 A ) 73 31 ik 2]

ST AL AL R L DRIP4 e & RT3
R L X AT R IR TR A R
AV R RERY 2R BT &S dEd T
0. OLf5 BEAS 50, B PP 1 b5 iR L T 54
A (Gl 7 0.05 8¢ 0. 02 (FEA ) . 14
BEAIR MR A 0. 285~0. 313°C /104, 4£°F
PR IR 5 0. 337~-0. 494°C/10a, 11
IR TP W5 FE, ZFLXF SRR R

® F EFHRS . RESE

0.610°C/10a Fn 1. 084°C/10a, i & 2= F 1| 44 &
e B AR B A L L X R P 2, el ) 2
k] 0. 384°C /104 F11 0. 482°C/10q, P 21y 2 F
PRI P e R R T A R
KR ESTAXR, HEFENS KEEFEF
PR EAAHE . B RRR G 22 B
L XK= F AR R R BB R, fy e m] I &)
R KRR R R —,

SIRBEHRBANL M B R

Table 4 Climate tendency coefficients and linear trend rates of seasonal and annual mean maximum /minimum temperature

&

1% H Ttems Spring

=l K & F

Summer Autumn Winter Year

PRy R A S R
Climate tendency coefficient 0.403

of highest mean temperature
E R AR R R SRR

Climate tendency coefficient 0.642

3 of lowest mean temperature
T P

Qingxu T 5 R e T
Linear trend rate of 0.384

highest mean temperature

P34 B AR R (1 )
Linear trend rate of 0.482

lowest mean temperature

0.148

0.324

0.424 0.531

0.101 0.252 0.450 0.285

0.180 0.123 0.596 0.337

P R R RS R A
Climate tendency coefficient 0.383
of highest mean temperature

PR AR TR A R
Climate tendency coefficient
B it of lowest mean temperature

1 i e R L T e
Linear trend rate of 0.309

highest mean temperature

- 24 B AR A e M A )
Linear trend rate of 0.358

lowest mean temperature

Yangqu

0.275 0.362 0.518 0.584

0.542 0.460 0.708 0.749

0.151 0.274 0.610 0.313

0.130 0.330 1.084 0.494
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Table © Discrimination criteria of element abnormal degree

; FEMmE(Z) BEME(Z) - . BEMTD)  FEmKD)

2K =) Al (/>

;Ci Abnormally Significantly H{Jﬁ:j( &4 >> NIE I%al 1)% ﬂI‘((l - )) Significantly Abnormally
ype high (more) higher (more) ghimore orm ow Lless lower (less) low (less)

C 1 =2.0 1.5~1.9 1.1~1.4 1.0~—1.0 —1.1~—1.4 —1.5~—1.9 <—2.0

C value
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Table 6 The years with severe cold winter or warm winter and mean temperature anomalies
1] Plain L[] IX. Mountainous area
PSRy CPIIREEREY  PUEBRAAEG PRI || RS CPIIREET O MEBRELSEG CFRERAEET
Year with severe  Mean temperature ~ Year with severe ~ Mean temperature|| Year with severe =~ Mean temperature ~ Year with severe  Mean temperature
cold winter anomaly (C) warm winter anomaly (C) cold winter anomaly (C) warm winter anomaly (C)
1963/1964 —2.0 1998/1999 2.1 1963/1964 —2.2 1998/1999 2.4
1966/1967 —2.1 2001/2002 2.3 1966/1967 —2.3 2000/2001 2.0
1967/1968 —3.6 1967/1968 —4.1 2001/2002 2.6
1971/1972 —2.6 1971/1972 —2.1
1983/1984 —1.8
1985/1986 —1.7
R TEZH. VOEERREKEBET
Table 7 The years with severe more or less rain and their annual precipitation anomalies
1] Plain 11X Mountainous area
FEE Z ARG R /K BB I RO R EEF P S ARG Rk B EEF I e R /K ELRET

Year with severe Annual precipitation Year with severe Annual precipitatio

Year with severe  Annual precipitation Year with severe Annual precipitation

more rain anomaly (mm) less rain anomaly (mm) more rain anomaly (mm) less rain anomaly (mm)
1963 186.9 1965 —174.7 1961 180. 4 1972 —210.2
1964 186.9 1972 —174.7 1964 329.7 1986 —184.7
1966 239.6 1986 —150.6 1967 162.7 1999 —157.6
1969 311 1997 —145.2 1973 173.9
1973 267.2 2001 —145.6 1988 239.4

1996 191.4

6 RURRHAFD ST
RN KR — M S i F AR Al T B ) S
BR, RATLUX AT kW i Mo R SR A
E R
A= %[I c, I+ ¢ b

s Gl € 73000 0 ol B 2 R L K
s A NSRRI ER BE A = 1.5 h5
.

2t S X R AR W B AE 19641967
1984 1999 48, Hrp L 1964 S 5505 74, KR
T2 A5 F Y R OR MR HOR 1999 4R, HARROK R DY
A5 FE P YR fe /MBS THAR T3 RO 45 4F R Y
B N BEE S B AE 1963 (1965 1969 1973
1997 1999 2001 48, Hrp ), 1969 45 5 b 5w, Hik
KR 45 SR RORE, HROE 1999 47, HARRIK
B E A TATETROY 45 FhffkmE. &
Zo K 20 fik2g 60 LU K 90 SRR IFIA 22
Sy OB W] LA 45 SRR REE D T
H S PR 2 S A 2L T HAF DS 22

TR

Ly 5i 45 453k, KIFAFEROK & 20 Sy kb
LR 34. Imm/10a, 111X 22. 9mm/10a, 55T
B FRPK Rl AR K &R, F
JIA 20 28 80 4548, X M 90 AERIFRRAEAE
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JRAE R K S ) FERIA

2) 3 45 Ak, KA L X AR 2SR
WA AR A, B AR 4 o 0. 295°C/10a i
0.321°C/10a, EVHEMTIEFERUL HFE
SRR o L o R AR A A
Ry B U BH O R AR () 1S iR B 2, 1986
4 1993 443 J1] A 1 DX R0 AR 2 SR 3 4
s INX & ZR P44 IRAE 1985/1986 42 & FR L &
A=5RAE o AT A A R B e i 28 98 42 21 iR A
B, FEE SRR KIR T R,

3) AT 45 4E3R, P E S AR HILAE 20 fik2g 90
AEARET, L X S B 6 4F, OF I L H B 4 4R, 1967/
1968 E L& R FER I —4F R B LA E P 1
1 20 Hh2e K% 21 {229, (XS B 3 48, 2114t
HIBE 24, Hid 2001/2002 4E R F B SR A —4F. X
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Study on characteristics of climate change in Taiyuan in recent 45 years

ZHOU Jinhong's ZHANG Jun', LIU Wuhua’
(1. Taiyuan Meteorological Bureaw, Taiyuan, Shanxi 030082, China; 2. Institute of

Macro-economics, Shanxi Provincial Development and Reform Commission Taiyuan, Shanxi 030002, China)

Abstract ;. Climate change feature in recent 49 years in Taiyuan is studied in detail by using the climatic data
collected from typical meteorological stations in Qingxu in mountain area and Yangqu in plain area in Taiyuan
from 1961~2005 . The results show : (1) The annual precipitation in mountain and plain areas are both in a de-
creased trend in recent 49 years because of the decreased precipitations in spring and autumn, while the annual
mean temperature in both areas increase significantly mainly because of the increase of mean temperature in
spring and winter- The mean minimum temperature in every season increases more significantly than the mean
maximum temperature, so it is certain that temperature in evenings has increased notably - 1986 and 1993 are
separately the years of turn of annual mean temperatures in mountain and plain areas; and after the winter of
1985/1986, mean temperature in winter has occurred abrupt change- With climate warming in Taiyuan, the
arid trend is more and more severe- (2) In recent 45 years, the number of severe cold winters and severe warm
winters in mountain area are more than that in plain area, and the number of severe rainless years is less than
that in plain area: but the severe rainless years in mountain area have bigger annual precipitation anomalies;
while the annual precipitation anomalies are smaller in severe rainless years in plain area- In recent 45 years, cli-
mate in Taiyuan has experienced the changes of abnormality to stationary and to abnormality, which is more sig-
nificant in plain area-

Keywords: temperature; precipitation; climate change



