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Abstract:Based on hamogenized land surface air temperature data at Shenzhen and its neighboring sta-
tions and the National Centers for Envirormental Prediction/D eparment of Energy (NCEP/DOE) A mos-
phericModel Intercomparion Project(AM IP) - Reanalysis(R-2) data, urbanization effectson temperar
ture change in Shenzhen was estmated The linear trends of tamperature for both the observed and R-2
datawere estimated by using the Robust Regression (M estimation) , then the contributions of urban heat
isand(UH I) to the climate wamingwere analyzed covering 1967—2005 and 1979—2005, reectively;
and the mpact of urbanization since 1979 was al$ expressed by caomparing observed trendswith those in
the R-2 data Reaults indicate that urbanization has very significant contributions to the climatewaming in
Shenzhen during the last 30 years Since 1979, UH | has augnented the waming trend of annual mean
temperature by 0. 243 - (10 a) **,which accounts for 36. 3% of the btal local waming, but it is lover
than the reault calculated fran the R-2 data, where urbanization induced an annual mean temperaturewar-
mingof 0.315 - (10a) ', acoounting for 47. 1% of the total localwaming Therefore, rapid urbaniza-
tion isone of the main factors causing the urban clmate waming in Shenzhen

Key words analysis of contribution to tenperature change ; M estimation; Shenzhen climate; statistic a
nalysis
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Fig 1 Difference seriesof (a) annual mean daily maximum
and (b) minimum temperatures at Huidong (59492)
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Table 1 Infomation of Shenzhen and its peripheral reference stations
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Fig 2 Observed and background annual temperature anamaly <series in Shenzhen during 1967 t 2005 a annual mean daily
maximum temperature, b annual mean daily minimun temperature; ¢ annual mean diurmnal range(DTR)
(NCEP/NCAR Reanalysis (R-1) )
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Table 2 Temperature change trends for observation and background in Shenzhen

Q271 Q 344 -0 073 — Q 786 Q 313 Q 473 60 2 - 0 508 -0 008 -0Q500 984
Q 200 Q 321 -0 121 —_ Q 632 Q 325 Q 307 48 6 -0 380 Q 023 - Q 403 —
1967—2005 Q 222 Q 207 Q 015 6 8 Q 614 Q 170 Q 444 72 3 - Q 409 Q 032 -0 441 e
Q 322 Q 433 -0 111 —_ Q 939 Q 328 Q 611 65 1 -0 631 Q 022 - Q 653 —
Q 287 Q 410 -0 123 — 1010 Q 433 Q 567 56 1 - Q0 636 Q 023 - Q 659 —
Q 395 Q 473 -0 078 — Q 944 Q 381 Q 563 59 6 - 0 548 Q 075 -0 623 e
Q 617 Q 749 -0 132 e Q 847 Q 473 Q 374 44 2 - Q 246 Q 269 - Q 515 —
1979—2005 Q 168 Q 195 - Q 027 —_ Q 692 Q 195 Q 497 718 - Q0 529 -0 012 -Q517 977
Q 389 Q 481 - Q0 092 — 1052 Q 378 Q 674 64 1 - Q 749 -0 026 -Q723 965
Q 587 Q 701 -0 114 — 1217 Q 617 Q 600 49 3 -0 688 Q 018 - Q 706 —

%, - (10a) "1
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Table 3 Temperature change trends for observation and R - 2 background in Shenzhen
R-2 R-2 R-2
0.395 0.464 -0.069 — 0.944 0245 0699 740 -0548 0147 -06%5  —
Q617 0540 Q077 125 0847 0195 Q652 770 -0246 0402 -0648  —
0168 0318 -01500 — 0692 0213 0479 692 -0529 0075 -0604 —
0389 0584 -0195 — 1052 Q301 0751 714 0749 0193 -0942 @ —
0587 0641 -0054 — 1217 0252 095 793 -0688 0237 -095 —
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Table 4 Significance test of the regression coefficient
1967—2005 1979—2005
t t (p- ) t t (p- )
0.005 5 14.228 5 1.3982x10° % 0.008 5 11.060 9 4.0351x10" %
0.004 8 6.450 8 1.544 4 %1077 0.008 9 4.2947 2.3175x10"*
R-2 — — — 0.007 5 3.2849 3.0156 x10°®
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