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Abgract Seasona and annual bias rates of mean, minimum and maximum temperature of 71 meteorological sta
tionsin Hube Province from 1961 —2000 are calculated and the contour maps are plotted respectively. The warming
rate and its contribution rate are eval uated for sx seriesof stations (Wuhan to its suburbs; urban representative star

tions, basc/ reference stations and 71 stations to rural representative stations). The main results are: 1) most of
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the temperature bias rates are postive, but the spatial and temporal patterns are norn-symmetrical. The warming rate
is high in winter , low even negativein summer. Almost every temperature series has greater warming rate during the
past 20 years; 2) the urban heat idand efect hasintensfied in last 40 years, in Wuhan , the warming rate of mean,
maximum and minimum temperature is 0. 2, 0. 37 and 0 /10 a, and the contribution rates by urban heat isand
effect get 64 5%, 7. 3% and 0 % respectively , in urban representative stations, the warming rate of them are alittle
lower , but the contribution rates can get 75 %, even 100 % in some seasons; 3) the contribution rate of urban heat
idand effect over national basc/ reference stations can get over 60 % during the past 40 years and still 50 % during
the past 20 years Above al , these resultsindicate the essentiality to pay more attentions to the magnitude change of
urban heat idand effect on long-term mean temperature series at least on regiona scale

Key wor ds heat island effect , temperature series, climate change, asymmetrical change
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1 1961 , Wu WR
2000 1981 2000 WU WR 3 031 011 /10a,
, 1 WU WR 055 018 /10a, 4
2 , 1961 1970 1970
1) 1961 2000 , 2000 ;2) WU WR
( 006 /10 a),
, Wu WR , 1961 1970
, , 1970 1979 , 1980 1990
1 (WU (WR)
Table 1 The temperature bias o Wuhan station (WU) and the rural stations (WR) /10 a
Period Item Winter Spring Summer Autumn Year
1961 2000 WuUa 0.57 (0 57) 0 35 (0 49) 0 04 (0 07) 0 30 (0 42 0 31 (0 57)
WRa 0 37 (0 42 0 15 (0. 26) -017 (-0 25 0 07 (0 12) 0 11 (0 28)
wum 0.88 (0 77) 0.52 (0. 64) 0.29 (0 48) 0 49 (0. 53) 0 55 (0 79)
WRmM 0 49 (0 61) 0 19 (0 34) -005 (-011) 0 10 (0. 16) 0. 18 (0. 52)
WUM 0 17 (0 15) 0 17 (0 21) -021 (-0 25 0 12 (0 16) 0 06 (0 13)
WRM 0.22 (0 18) 0 14 (0 19) -021 (-0 25 0 09 (0 11) 006 (0 12)
1981 2000 WuUa 125 (0 69) 0 82 (0 52 0 48 (0 35) 0 87 (0. 55) 0 86 (0 81)
WRa 0 98 (0 60) 053 (0 39) 009 (0 07) 0 47 (0 36) 0.52 (0 69)
WwuUm 1 59 (0 84) 108 (0 67) 0 75 (0 58) 1 06 (0. 57) 1 13 (0. 86)
WRm 0.89 (0 64) 0 50 (0 45) 0 18 (0 19) 029 (0 23) 0 47 (0 67)
WUM 1 04 (0 47) 0 63 (0 36) 0 27 (0 18) 0. 83 (0 46) 0. 69 (0 70)
WRM 105 (0 47) 055 (0.33) 0.05 (0 03) 0 79 (0 44) 0 61 (0 65)
D WU WR a m M , () ( ) 0. 257
0304 0393 0490 010 005 001 0 001

Notes: letter & m/ M ofter WU and WR means average/ mini mim/ maxi mum respectively ; number outside (inside) parenthesesistemperature
bias (dmilar coefficient) ; smilar coefficient 0. 257, 0. 304, Q 393, and 0 490 means passng of T-test with trust level 0. 10, 0. 05, 0. 01,
and 0. 001 respectively (1961 —2000) .

2 (WU (WR) ( : /1104) ( 1 %)
Table2 Heat idand increasing rate of Wuhan gation to (WU) therural gtations (WR) (units: /10 a) and its contribution
rate (units: %)

Period Item Winter Sring Summer Autumn Year
1961 2000 WUa, A 0 20 0 20 021 0 23 0 20
WUa, B 351 57. 1 100 76. 7 64 5
WUm, A 0 39 0 33 034 0 39 0 37
wUm, B 44. 3 63 5 100 79. 6 67. 3
WUM, A -0 05 0 03 0 0. 03 0
WUM, B -29.4 17. 6 0 250 0
1981 2000 WUa, A 0 27 0 29 0 39 0 40 0 26
WUa, B 21 6 354 81 3 46. 0 30 2
wUm, A 0. 70 0 58 0 57 0 44 0. 66
WUm, B 44. 0 53 7 76. 0 41 5 58 4
WUM, A -0 01 0. 08 0 22 0 04 0. 08
WUM, B -10 12 7 81 5 48 11 6
DA ,B:

Note: A: heat idand increasng rate, B: heat idand contribution rate
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Table 3 The temperature bias of urban stationsand the rural representative stations in Hubei Province /10 a
Period Item Winter Spring Summer Autumn Year
1961 2000 HUa 0 46 (0 51) 027 (0 41) -007 (-011) 025 (0 38) 023 (0 53)
HRa 0 24 (0 31) 0. 06 (0 11) -021 (-035 0. 03 (0 05) 0 03 (0 08)
HUm 0 70 (0. 75) 0 41 (0 61) 0 12 (Q 26) 0 38 (0 53) 0 40 (0 81)
HRm 0 34 (0 50) 009 (0 17) -004 (-011) 0 02 (0 03) 0 10 (0 35)
HUM 0 17 (0. 15) 017 (0 21) -023 (-029 0 14 (0 18) 0 17 (0 15)
HRM 0 15 (0 14) 009 (0 13) -029 (-0 35 0 12 (0 15) 0 02 (0 04)
1981 2000 HUa 1 04 (0. 63) 0 63 (0 43) 0. 37 (Q 30) 0. 67 (0O 46) 0. 68 (0 76)
HRa 0 87 (0 61) 0 40 (0 34) 012 (0 12) 0 40 (0 32) 0 45 (0 63)
HUm 1 07 (0. 75) 0. 71 (0 56) 0. 45 (Q 43) 056 (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 52 (0. 30) 0 30 (0 20) 0 84 (0. 45) 0. 66 (0 65)
HRM 099 (0 48) 046 (0 30) 018 (0 12 083 (0 45) 062 (0 64)
4 (HY) (HR ( : /10a) ( 1 %)

Table 4 Heat idand increasing rate of the urban stationsto the rural sations (units: /10 a) and heat idand contribution rate
(units: %) in Hubei Province

Period Item Winter Sring Summer Autumn Year
1961 2000 HUa, A 0 22 021 0 14 0 22 0 20
HUa, B 47.8 77.8 100 88 0 87. 0

HUm, A 0 36 0 32 0 16 0 36 0 30

HUm, B 51 4 780 100 947 750

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 3 365 67. 6 40 3 338

HUm, A 0 28 0 30 0 29 041 0 32

HUm, B 26. 2 42 3 64 4 73 2 457

HUM, A 0 0. 06 0 12 0 01 0 04

HUM, B 0 115 40.0 12 61
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Table 5 The temperature bias of basic/ sandard stationsand 71 stations in Hubei Province /10 a
Period Item Winter Spring Summer Autumn Year
1961 2000 HSRa 0 32 (0 40) -017 (-0 29) -012 (-021) 0 13 (0 23) 0 12 (0 33)
H71la 0 11 (0 29) -015 (-0 26) 0 11 (0 19) 0 32 (0 40) 0 14 (0 25)
HSRm 0. 44 (0 60) 0 18 (0 35) 0. 02 (0 05) 019 (0 21) 0 19 (Q 55)
H71m 021 (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) -022 (-027) 019 ( (0 24) 009 (0 17)
H71M 0 05 (0 11) -024 (-031 0 14 (0 18) 0 17 (0 15) 0 14 (0 20)
1981 2000 HSRa 0 97 (0 64) 0 54 (0 41) 030 (0 25) 055 (0 41) 0.59 (0 70)
H71a 0 54 (0 69) 022 (0 19) 0.50 (0 38) 0 94 (0 62) 0.50 (0 39)
HSRm 0 90 (0 70) 0 58 (0 53) 0 32 (0 34 0 31 (0 25) 0 53 (0 72)
H71m 0.50 (0 71) 0 27 (0 30) 0.28 (0 23) 0 89 (0 69) 0 55 (0 51)
HSRM 110 (0 51) 0 59 (0 35) 0. 38 (0 25) 0 95 (0 48) 0 76 (0 69)
H71M 0 65 (0 65) 0 23 (0 16) 0.85 (0 45) 1 03 (0. 48) 0.50 (0. 31)
6 (HSR ( /10 a) ( : %)
Table 6 Temperature increasing rate of basic/ standard stations (units: /10a) and heat idand contribution rate (units: %) in
Hubei Province
Period Item Winter Sring Summer Autumn Year
1961 2000 HSRa, A 0 08 -023 0. 09 01 0 09
HSRa, B 25 0 100 77 75
HSRm, A 01 0. 09 0. 06 0 17 0. 09
HSRm, B 227 50 100 89.5 47.5
HSRM , A 0. 05 0. 09 0. 07 0. 07 0. 07
HSRM, B 25 50 100 36. 8 77. 8
1981 2000 HSRa, A 01 014 018 0. 15 0 14
HSRa, B 10. 3 259 60. 0 27.3 237
HSRm, A 011 0 17 0 16 0. 16 0. 15
HSRm, B 122 29.3 50 51 6 28 3
HSRM , A 011 013 0.20 0 12 0 14
HSRM , B 10 22 52 6 12 6 18 4
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