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Abstract Seasonal and annual bias rates of mean, minimurm and maximum temperature of 71 meteorclogical sta-
tions in Hubei Province from 1961—2000 are calculated and the contour maps are plotted respectively. The warming
rate and its contribution rate are evaluated for six series of stations (Wuhan to its suburbs; urban representative sta-

tions, basic/reference stations and 71 stations to rural representative stations). The main results arc: 1) most of
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the temperature bias rates are positive, but the spatial and temporal patterns are non-symmetrical. The warming rate

is high in winter, low even negative in summer. Almost every temperature series has greater warming rate during the

past 20 vears; 2) the urban heat island effect has intensified in last 40 years, in Wuhan, the warming rate of mean,

tnaxitnum and minimum temperature is 0. 2, 0.37 and 0 °C/10 a, and the contribution rates by urban heat island

effect get 64. 5%, 7. 3% and 0%} respectively, in urban representative stations, the warming rate of them are a little

lower, but the contribution rates can get 75%, even 100% in some scasons; 3) the contribution rate of urban heat

island effect over national basic/ reference stations can get over 60% during the past 40 years and still 50% during

the past 20 years. Above all, these results indicate the essentiality to pay more attentions to the magnitude change of

urban heat island effect on long-term mean temperature series at least on regional scale.
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Fig. 1 Distribution of 71 meteorological stations in Hubei Province
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Table I The temperature bias of Wuhan station (WU} and the roral stations (WR) T/10a
BB E £ = 3 *® e
Period Item Winter Spring Summer Autumn Year
1961 ~2000 WUa .57 (0.37) 0.33 (0. 49) Q.04 (0.07) 0. 30 (0.42) 0.31 (0.57)
WRa 0.37 (0.42) 0.15 (0.26) --0.17 (—0.258) 0.07 (G.12) 0.11 (0. 28
Wil 0.88 (0.77) 0.52 (0.64) 0. 29 (0.48) 0. 49 (0. 33) 0.55 (0. 79
WRm 0,49 (0, 61 0,19 (0,343 =0.05 (—0.1D 0. 10 (0. 16) 3,18 (0.32)
WUM 0.17 (0.15) 0.17 (0. 21) ~0.21 {—0.25) 0,12 {0, 18) 0.06 0,13
WRM 0.22 (0. 18} 0. 14 (0. 19) —0.21 {—0.23) 0,09 (0.11) 0.06 (0.12)
1981~~2000 Wla 1,25 (0,69 0,82 (0.52) 0. 48 (0. 352 0. 87 (0.55) 0. 86 (0.81)
WRa 0. 98 (0. 60} 0. 33 (0.3%) 0.09 (0.07) 0. 47 {0. 36) 0.52 (0.6
WUm 1.59 (0.84) 1. 08 (0.67) 0.75 (0. 58) 1. 06 (0.57) 1.13 (0. 88)
WRm 0. 89 (0. 64) 0. 50 (0. 45) 0.18 (0. 19) 0.28 (0. 23) 0. 47 (0. 67)
WUM 1.04 (0. 47) 0. 63 (0. 368 0,27 0. 18) 0. 83 (0. 46) 0.69 (0,703
WRM 1.05 (0.47) 0.55 (0.33) 0.056 €0.03) 0.79 (0. 44) 0.61 (0.65)

F: WURWRENTDa. mo MASIRE Y., BE. RESTHE, HESH (0 FTRHAE GEMEED. AHERKT 0.257.

0,304, 0.393. 0,490 45 0. 10, 0.05, 0.01, 0.001 {SEEiEH,

Notes; letter a/m/M ofter WU and WR means average/minimim,/maximum respectivelys number outside (inside) parentheses is temperature

bias (similar coefficient}; similar coefficient 0. 257, 0. 304, 0.393, and 0. 490 means passing of T-test with trust level 0. 10, 0.05, 0.01,

and 0. 001 respectively (1961—2000) .

F2 KM (WU) ERMER (WR) BHEBES (20.C/10a) MABESHE ($4.:%)
Table 2 Heat island increasing rate of Wuhan station to (WU} the rural stations (WR] {units: 'C /10 a) and its contribution

rate (units: %)

brt mH % 7 P # i
Period Ttem Winter Spring Summer Auturnn Year
1961~2000 Wlla, A 0. 20 0.20 021 0. 23 0.20
Wlla, B 35.1 a7. 1 100 76.7 64.5
WUm. A 0. 39 0.33 0, 34 0. 39 0. 37
WUm, B 44,3 63.5 100 79. 6 67.3
WUM, A - 0.05 Q.03 0 (.03 o]
WUM, I —29.1 17. 6 0 25.Q a
1981~ 2000 WUa, A 0.27 0.29 0.39 0. 40 0. 26
Wlla, B 21.6 35.4 81.3 46,0 30,2
WUm., A 9, 7O Q.38 0. 57 0,44 Q.66
WUm., B 44,0 53,7 76. 0 11.5 68.4
WUM., A —0.01 0. 08 0. 22 0. 04 0.08
WUM, B —1L0 12.7 81.5 4.8 11.6

e A AEIEE. B thEHEE AEE

Note: A: heat island increasing rate. B; heat island contribution rate
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Table 3 The temperature bias of urban stations and the rural representative stations in Hubei Province C/10a
B i g £ = " ® &F
Period Item ‘Winter Spring Summer Autumn Year
1951~2000 HUa 0.46 (0.51) 0.27 (0.41) —0.07 {(—0.11) 0.25 (0. 38} 0.23 (0,53
HRa 0.24 (0.31) 0.06 (0.101) —0.21 {—0.35) 0.03 (0. 05} 0.03 (0. 08>
HUm 0.70 (0.75) 0.41 (0. 61> 0.12 (0. 26) 0. 38 (0.53) 0. 40 (0. 813
HEm 0. 3¢ (0.50) 0.09 (0.1 —0.04 (—0. 112 0,02 (0. 03) 0.10 (0. 35)
HUM 0.17 (0.15) 0.17 (0.21) —0.23 (—0.29) 0. 14 (0.18) 0.17 (0.13)
HRM 0. 15 (0. 14) 0,09 (0,133 —0.29 (—0,35) 0.12 (0. 15 0,02 (0.04)
1981~-2000 HUa 1. 04 (0. 63) 0.63 (0.43) 0, 37 (0.30) 0. 67 (0. 46) 0.68 (0.76)
HRa 0. 87 (0.61) 0. 40 (0,342 0.12 €0.12) 0. 40 (0. 32) 0.45 (0.63)
HUm 1.07 (0.75) 0. 71 (0.56) 0.45 (0.43) 0. 56 (0.42) 0. 70 (0.83)
HRm 0,79 (0.64) 0,41 (0, 42> 0. 16 (0. 20) 0.15 (0.12) 0.38 (0.59)
HUM 0.99 (0.45%) 0. 532 (0.30) 0. 30 (0.20) 0. 84 (0.45) 0. 66 (0. 85)
HRM 0.99 (0.48) 0,46 (0. 30) 0,18 (0.12) 0. 83 (0.45) 0,62 (0. 64)

£4 HETYE (HU) AdLESHE (HR) HAGMIRRESE (B0:C/102) MAME (H00:%)
Table 4 Heat island increasing rate of the urban stations to the rural stations (units; C /10 a) and heat island contribution rate

(units: %) in Hubei Province

B B mH % 3 =2 & 7
Period Ttem Winter Spring Surnmer Autlurnn Year
1961~2000 HUa, A 0,22 0.21 0.14 0.22 0,20
HUa, B 47. 8 77. 8 100 8&8.0 87.0
HUm, A 0. 36 0,32 0. 16 0. 36 0. 30
HUm, B 51.4 78.0 100 G94.7 75,0
HUM, A 0. 02 0. 08 0. 06 0.02 0. 15
HUM, B 11. 8 47.1 100 14. 3 88.2
1981~2000 HUa, A 0. 17 0.23 0. 25 0.27 0.23
HUa, B 16. 3 36.5 67.6 40. 3 33.8
HUm, A 0. 28 0. 30 0.29 0.41 0.32
HUm, B 26. 2 42,3 64,4 73.2 45,7
HUM, A 0 0. 06 0.12 0.0l 0.04
HUM, B 0 11.5 40,0 1.2 6.1
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Table 5 The temperature bias of basic/standard stations and 71 stations in Hubei Province T/10a
BB pigs] £ # )= B i
Period Item Winter Spring Summer Autumn Year
1961~~2000 HSRa . 32 (0.40) —0.17 (0. 29) —0,12 (—0.21) 0.13 (0.23) 0.12 (0. 33
H71a 0.11 €0. 29) —0.15 (—0.26) 0.11 (0. 19 0.32 ¢ 0,40 0,14 (0. 23)
HSEm 0,44 (0. 600 0.18 (0.35) 0. 02 (0.05) 0.19 (0. 20 0. 19 (0.53)
H7lm 0.21 (0.61) 0.03 €0.07) 0.14 (0.23 0. 47 (0.62) 0. 20 (0. 38)
HSRM 0.20 (0. 18) 0.18 (0. 24) —0,22 (—0.27 0.19 ¢ (0.24) 0.09 {0.17)
H71M 0.05 (0. 1D —.24 (—0.31) 0.14 (0,18 0.17 (0.15) 0. 14 0. 20}
1981~2000 HSRa 0.97 (0.64) 0. 54 (0.41) 0.30 (0.25) 0.55 (0, 41> .59 {0.70)
H7la 0.54 (0.69) 0.22 (0, 19) 0,50 (4,38 0.94 (0.62}) .50 (0. 39)
HSEm 0.90 (0,707 n.48 €0.53) 0.32 (0.34) 0.31 (0,25 0.53 {0.72)
H7lm 0.50 (L7 0,27 €0. 30 0. 28 (0.22) 0. 89 (0. 69) 0.55 (0.51)
HSEM 1. 10 (0,51 0.59 (0.35) .38 (0.23) 0,95 (0. 48) 0.76 (0.6
H7IM 0. 65 (0.65) 0.23 (0.16) 0. 85 (0.415) 1. 03 (0.48) 0. 530 (0.31)

£6 SHEE, XAy (HSR) WHARMGRESE (847, C/10a) FMEEHE (F4:%)
Table 6 Temperature increasing rate of basic/standard stations (units: C /10 a) and beat island contribution rate (units;: %) in

Hubei Province

HE TA X % H B P
Period Ttem Winter Spring Sumnmer Autumn Year
1961~~2000 HSRa, A 0. 08 —0. 23 0. 09 0.1 0.08
HSRa, B 25 0 100 77 73
HSRm, A 0.1 0.09 0. 06 0.17 0.09
HSEm. B 22.7 50 1600 89.5 47. 5
HSRM, A 0. 05 0.09 0. 07 0.07 G. 07
HSRKM, B 25 20 100 36.8 77.8
1681~2000 H%Ra, A o1 0.14 0. 18 0.15 0,14
HSRa, B 1.3 25.9 §0.0 7.3 23.7
HSRm, A 0. 11 0.17 0,16 0.16 0.15
HSRm, B 12.2 29.3 50 51.6 28.3
HSRM, A 0. 11 013 0,20 0.12 0. 14
HSRM, B 10 22 52,6 12.6 18.4
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Fig. 4 Variation curve of average (a), minimum (h), maxi-
mum {¢) temperature differencein winter between basic/stand-

ard stations and the rural stations in Hubei Province
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