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T8 23T T e 2 s TR S i B K R G MO 22 L 1T TR 2 M 25 7T Ry R RUBE A A Ak W AN o 41
PEAER R IERE PR, B3O T FF 2l b i H -3 SR P AR A R 227 T 1IE 0 — A2 R O ikiTIE T
685 /1™l G2 FEA/HEMERG 1961—2015 AF b 1 4F- K 7 P34 ST 50 s i3 fe i 22 . RICA AR AT IR
2, BUAR A PSS BEITIE 3T IR SE 0 HARuh v fE A S50k . 5, e BRI 2S5 5 4% 300 km Ju N, 7
FH 2 35 () AR M R SR Y SR AR 26 R BVE Frbmife , MRS AH 0 R B0 K ELIM 15 B 7K -4 0.005 i 3 A 48 14 4 4
RS2 W% B ARG IS5 0 AR5 46525 B AR B8R O I, B ARl A 1 SRR AR DG I T A O
WA %0k A AR SR E 5], R4 B AR AR AU E3 b E <R 2% 881 ik, FIL R B AR <
EFY SN HS P 22000 BT IE(, 1T IE HARS SR A & i e i 22 o R i3 fe i
Z AL X A PR A X ZRACAGES L U R B P A X, A 0.1~0.3 °C/10 a; 46 E PY L Al X v
PG S R AR AU RS AR I AR AR TR A AR R R 2 5 X B AN R T AR T AR R 22 19.6% 6
PIAEET B BN HIIE AL e PEAbRIAE R X A KR T A 2, e AR 25 55 a AR XSt T 1 M 22

G901 R 67.0% . 75.4% . 32.7%H11 50.3% , 55 HI A XF Bk DAk 3 A0 R Wi A 45 SR AR — B BRSO T IE T A A
A B SRS 22 T IE D75, v AT T IE S R R T D T R R R e 22, 3T
B B CRAU R AR R B R 1T AR PR 25 R B i i

XK 5 IR [E G R Tl s B o A 22 5 VT IE T i

398 T e s M 2 v T TR ORI S8R o R R
5t Ml 22 1Y R R 2 — (Ren et al, 2008; 5K 2 55,
2010; Yang et al, 2011; Wang et al, 2017), RERZ
WSS PR T 30T A X i R X el 31 R - 25
M SRS BRI (R4, 2010), Hhgs k&
BT A R i Ak sema R w0 . 20 200K B
ZE(199D)FI 4= 160 35 1951—1989 4F4% H SR
Ak, b E Sk T AR e SR AR TR AT AR
R ORI T A I A R B i, AR R K24 0.27~0.45 C,
/NI AS B AR D S35 1 K24 0.04~0.12 °C, Port-
man(1993)F] ] 1954—1983 4E AL J5 S %ok,

s HEA.2018-05-10;1&1T HHA:2018-12-20,

PL8 AN & iUl B Aok  F e A5 - 21 A3kl ol 4F
S H IR T A IR 22 4 0.19 °C/30 a, Hih 74N K
T 47 0.26 °C/30 a, 144/ i3 47 0.15 C/30 a.
21 224, G253 T IR & FF 00 Jrik
S LT ] S L 2 A b IX (7 Ml R A2 kT Ak
SCNR 3 . Zhou %5 (2004) A FH [ A R 1979—
1998 IR FEAL, AT K& AR F-45 R 0 IR T Ab I 22
47 0.05 C/10 a. ¥ ¥ %45 (2005) F FH 1961—2000
AL 204 5l A S B I A i Ik T
B 224 0.16 °C/10 a, Sk AT AL Tk R A 71.0%. JA
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E&WH . FRE A ARRFHE4 H(41575003), [Foundation: National Natural Science Foundation of China, No. 41575003. ]
F—1EHEE N JRER0992—), B VIFEEMN A A BF9E 5 18 S U# 481k, E-mail: wenkangmin@126.com
HEBEEEN AEEE958—), B, L TR AL B 0L Tl FEMNFSAE S S5

E-mail: guoyoo@cma.gov.cn

31 AAEs R R, AR K, 250, 45 2019. |8 G2 R A/ o ol i v AR SORBIR T AL R 25 3T IE [J]. HuBIR22 R, 38(4): 600-611. [Wen K M,

Ren G Y, Li J, et al. 2019. Adjustment of urbanization bias in surface air temperature over the mainland of China. Progress in Geogra-

phy, 38(4): 600-611.] DOI: 10.18306/dlkxjz.2019.04.012

600-611 BT



4ty

ARG 25 [ A Aty b T R PR T Ak (s 22 3T 1E 601

L XL P 3 B A M AT AN, R R AT B
YE AT T AR 2235 31 37.9% . FRIEHESE(2005)
FHW AL 71 AR 3 1961—2000 4F [A] Uil B¢
b, BT BB A X KB XA R, A IR T A R
Ui BEAS IR AT S AR 3k 18 4 B 44 T T ik
B R IR ST A ASCTR  HRB 1G R BT R 2 4 00 oy
64.5% .75.0% 1% 60.0% LA I . J [ A 45 (2008) 73 Hr
TV R A X GBS AR I T N
2Rl 1961—2004 4F (9 SR ASALRHIE , 1 T E K
SR/ BE A S A0 S B 3 b T AL P B ARG SR T A
Z, BRI AP Yk T sl R T R P AR SR T 1 Ml 25 4
R 57.6% 1 45.3% , /N T A AF D 3R T 1k I 25 R
19.9%. 5K %34 2010)F) 4 614 S FE %
FEAEL WG A1 1381~ 2 ATk 1961—2004 4F < IR B¢
b, RIS R0 7 A5 b AR R
TR 54 0.08 °C/10 a I AL B2, 3k Ak o
HRFH 27.33%,

AR, WF SR N B3R FH R4 A kL | A R
B B TR AR A A A A BT A 3
TS0 B 5. Yang 25 (2011) F) A3 45 [ 4R
1981—2007 4F— i F1 6l I8 B A FEdfE k| F1 NCEP/
NCAR B gL 463 5 L b i H F <R,
A5 3 b [ 2R R X Ik T Ak 25 24.2% 0 Yang 45
O13)FIFHL 8 52 A4k, FFAR S A= A FH AN -
B S B LA AT R X A S R A
B &30 1970—2008 AF-[1] , 35 i1 35 32 0 i1 Ak i fe oy
JRa G o 5 RS 5 =N £ 3 IS R A TR AR
43 51M 35.82% . 14.29% K1 45.16% ., Wu Z£(2013)F)
F A E AR 312 K 420 1979—2008 4FE 34— 161 T
1ESR R DMSP/OLS 7% [8) 4T Y5k , 4 i 23 18]
U8 T AN T AN ) 23 (R RUBE i) SR B, BB
A M X A I R T e TR 1 S R
HIR Tk 25 4 0.13~0.25 °C/10 a, XT38 i Ak (i 22
1 36.0%~68.0% ; 5 3Ll [X A 2R AR I 32 LK A H
PRATR P B 3, Hos i fb i 224 0.10~0.21 °C/
10 a, AH Xt 36k 7 46 fl 2% 12.0%~24.0% . He 55
QO13)FIH AL &L K b3k 69 4 A 1T v <
G35 1978—2008 41 & HORE K Iy 1 18 JBictis , &
Z KT 2 30 a TR E9R N 0.3 °C/10 a, 39T 46 I
%0 44.1% . Li % (2013) A FH H [ 1979—2010 4
274 3k U5 JE B4 1 NCEP/NCAR FR43 i B | 3 oot
OMR(Observation Minus Reanalysis) F¢) 5 72 > 46 il
WA sE e, DA AZ ORI TT G 2 28k 0.22 °C/
10 a, AL/ N 3 B 344 0h 0.12 °C/10 a.

I 3T, Sun %5 (2016) A F H [ 2419 A~ 4 0k
1961—2013 4E 24 —4k A P X <R Bk, 153 1961—
2013 A B] A [ A IR BE RGN T 1.44 °C AR T AL
i 22 4 33.3% . Wang %5 (2017) F] H i [ 753 ¥
1980—2009 4F- 34 —1k H < i %54 4 . ERA-Interim
PO BELE BB SRR i T b AR
SRR A I T AW 22 A5 BRI i
1% H AR AR T A 22 53518 4.0%.9.0% . [F]
At HH 30 T 3 AR FEORHT B3 T A O 22 3T 1 ) 2%
BLPE(fF [ £ 45, 2005; 7K & 4, 2010; Yang et al,
2013; Bian et al, 2015), {HYZ 4 1 4 & J tH— & HE 7
TEXTIR AL R A Al AT 5 5 A T I Seml i
] % A /R oy T TR £ o 3 A ol ) T
1) 5 BRI AT 1 7 T — R B D — N A EARY
4 Y R N B SR A T AR 25 1T IE Y
BRI %, RIS XX B R ORI R )
AN ] DX AIAS [R] 2R 78 &5 sl v (R 3R T fb e 22, = —
MRGEHIGIHE

Karl 25 (1988) X 32 [& 1219 /4~ WL il 45 3 B T J
BRSO 1 50 R LA Iy R o 3 e ST [l 5 3T
1 DX L S35 SR A28 b e AR PR,
Fi B A 11 A 7 R A S [ 22 A0 1) LAl b DX 9 AN —
18 H 5 Gallo 55(1999) R K £ <0l 22 (6 [ Hh 2 4
SHIRE TR RO A I — A g FE B (ND VD % £
ZEXT I, RS BEAH R e th T T AR
JECRN LT N 3T A6 1T 1E A MR IR AR 25 4
Portman(1993)FI 34— {046 45 J= i ALt X 3 15,
SR B (B BT Pty o5, O R PR A5 il LR i T
P 1 PN — B R A 22 , X3 RN S Al I )
HISR ZEAH , ARAG T 0l DX 8807 24 5 3 i A 3T IE 4
3 ; Choi 55 (2003) 1 FI3 1T Fl & b 5 3 B RN T 514
PR ZEAE T RITIE T 8k E AR F 2 JAS A 2210 1)
FA Y X IOF- 14 7 41 s Hansen 25 41 FH 5 B =02t fa 3
FTIE SN (3 T Ak RZ i), 2 AR E FERF 5 10 R
AN B 22 PSR T A 18 R e P 2 A i 4 9 (Han-
sen et al, 1999; Hansen et al, 2001), Fujibe(2009)F|
FH I 3 A v 18 i 11— R L P 1 N 2%
B A B A b0y 635, 9 B s 125
SR 220l AR NS0 AT IEH A T 3 256
Feuli SR IR T A R 2

TE [ JEHE 1 45 (2005) 15K 2 B 45 (2009) F
FERIF S ) B3 P R e ol ik b S & A ol T 3 e 44
(7T IE T SRAEL G DX ST 24 9L P 37, ARAH T B
WA 22 5 0 DT B SORBESE R 81 (3R 1),
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W~ & I TT bk O TN VS B el
T3 REVBEAG I A5 — R AN I X P 5 R S AR
TR AT IR S) P 308 T X6 i =l A i
MELNER SRR Z Lo B 324 i A T Rl s Ak
filt - 19 1 8 R G l  i =Cat 3 T A i 22 1T 1E T
VB o T HAT B R P s 22 11 v Tt v <
TR AR, 1 Aol =y ThT JIE Bl R RS U
WEIMFNAITFE TAERITRA

AR SR P R i3 0 A ] 22 45 31 1 3 1
RSB UGN L T — T T IE SRR v 19 s 1 -
PR T A I 22 B 505 , IR T R0 1 52 4
7S/ Y s ) i 1T H 2R Y SR T o A i 2=
VTIE, J7 7 — B T RO 2 3T A I 2297 1E
PR ZRTT IE W A M 22 5 14 [ S AR /5 Ml A
S5t vl R (L 47 R e R IR AP R
) Dy SR ORI A

F1 HEEXEMMESEFEHERERNTMN
Tab.1 Assessment of urbanization bias for surface air temperature in China
ik X NP G/ 45
B2 EE(1991) ERIES] 1951—19894F 1603 H 1<k I FNR ISR T 39 a F-H4HE1 24 0.27 CH10.45 C,
YOI AN T AR 24 0.12 CF10.04 °C
Portman(1993) AEJLHEIC 1954—19834F 60 3l S B3 A1 205 Sl SRLFD 21 I HT B AR P44 SR T AR IR 2 4 0.19 °C/30 a,
oK Bt g Hor 7 AN RIS 54 0.26 °C/30 a, 144/ N T 35 N
0.15%/30 a
Zhou%(2004) PEZRRHE  1979—19984F 671 2k H V-3 fem Mk, AEF34IR B 03T {6 i 224 0.05 °C/10 a
NCEP R-2 Fi5rHr i
WITH452005)  dbsUHBIX.  1961—20004F b 5UHBIX 20 36 7 F 23 [ A FEUE IR T A w22 4 0.16 °C/10 a, 3T ik
THREE y 71.0%
REIAEQ2005)  IIRE 1963—20024F  ILIZRAY 88 A FILA/FE Mzl e 1 GRILAS/BEHE G AR T 35 47 - 2 L A 3k Tl A s
— e H R TR B 27.2%H121.7%
JAFEG4£2005)  AELHBIX 1961—20004F  AEdbhIX 282 v A T4 [ R BA FEHES A kT 224 37.9%
FRiFit4E2005)  WHEE 1961—20004F 4L 71 uliid A MRV (B AEFIARARXS T b i 22 0 64.5% , 248 Wi
= IR 22 3 1] 7K 75.0% LA b, 4348 FEA R o B AT ik
60.0%LA I
FIRESF(2006)  Hlt4E 1961—20024F  Hit 4 38 3 H W34 3805 . AR/l T8 Ty 3 AT - 240 B 3k ol Ak STk = 43
R B AR WM 18.5%.37.6%
FEEFI4E2008)  PHEGHIIX  1961—20044F  PYEHLIX 322 36 H PSR AFX YA T A i 25 DA P 38 7T 3 R R0 3K 57.6%
H145.3%, /N4 19.9%
HEVAE2010) 1961—20044F 2300 34 —4k H 33k ) 5% RE AR | R v 3l . Y- 249 0 PR o SR A g
F5H427.3%
Yang 55(2011) REZRES 1981—20074F 463 3 H F ¥ K i A NCEP/  Hp AR TS A X Ik T P 0 2 4 24.2%
NCAR H4Hr S i
Ren%5(2011) h 1961—20044F 672 [E| ZRIEA/FLMERE Y — A0 H B G/ SEMERG A 350300 B v A 3 i Ak s e D 2
Al 0.06 °C/10 a, YT AL I TR 23.0%
Yang %£(2013) LR 1970—2008 4% #5235 H ¥ P8 im O AR AR SR R IR R T AL BTk R 4 Bl
PRSI 35.82%.14.29%H145.16%
Wu4£(2013) REZARES 1979—20084F  HEARFF 312 85— HFEI K = A 1l DX 2 A XT3 T 0 i 25 4 36.0%~68.0%
it T b XA AR R T A 22 12.0%~24.0%
He%5(2013) bOE[&=) 197820084 FUHECIIIX 69 3l H -34S IR ARXFIR T A 26 7 44.1%
Li%£(2013) eS| 1979—20104F 7523 J] SR AT NCEP/NCAR - %00 3k T FT 300 25 B /N 388 T %) 38 12 35 % 43 53]
3BT AR 0.22 °C/10 a#10.12 °C/10 a
Ren%#(2015) S| 1961—20044F 825 FA/ Ikl ¥—1b H <l ] R B AR /35 Y 3 A1 243 B v 0% 36 T A e Sy
0.074 °C/10 a, MW fL DTHR N 24.9%
Wang 55(2015) ER 1951—20104F 728 IA/ MR — L A SR FES K b SRR T Ak Sl R B I T A 5 e iy
LI A SE I DTk 43500 24% 1 21%
SunZ£(2016) el 1961—20134F 2419 4 35—fb H AR CMIPS6 AT fh i 22 4 33.3%
SRR R
Wang 45(2017) THEZRES 1980—20094F 753 vl — 4k H S MR F ERA- Y o [ 4R350 H S48 B e (0T kot 3k i £ 1 22 43 331

B PR

4 4.0%.9.0%
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1.1 ERuEER

AR P EARR R E R IEAE B
PR HE R E b TR G 2 — A AR (B
£ (EEIRAE B0, 2013), RS E
2419 M EF Y H 3 1951—2016 4E 4 —1k3% A F- 14
AR B H R e R B ARG, A
SRR T LIS BB S0R . FE L B A
Ak ) A R 2 2 ) P R R R A sl (I 4K
) I BERE, PRt , AR SOxE 825 A [ 2k i il
AEEE e w221 T 1E , BPSIBR e P i
Wl b2 (R GRE), R B ARG T %R G
ZIRIREHE . 5 EE] R TOR R 1961 4 LLRT K&
2016 4F Hh A T BRI BRI 452 22 | I A )R] Ll
1961—2015 4, HWK, B2 7F 1961—2015 4 [1] fikt
WA T 2%, BRSNS L 134~ 1, 1551 764 4~
SR o X B Ar S, >R A Sk
MAE N OB TR 455 adt 10 a P EBHC . &
J& R 143 4S5 3l (1) 79 A [ I AR FEAE
T & A5 5] 685 A [ ZR I A/ I B FH F 30 7 1k et 22
ITIERTE 1), 786854 Hbnuliy A Bt A
5754 B Aw sl A s, sl 14~ ) B AR A 60
AN B 24 H B H AR 134, 5l 34~ H 1) B bx
YA TAS S 44 H B9 B AR A 84, il 5.6.7 .
8.9.10.11.12 13 H By Hruh /5l HA 6.8.1.1,
2.1.1.1. 14
1.2 SEuhdEH

AT FE 7 %5(2010) . Ren %5 (2015) & 3711 143
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A E KR T IR S 0 M, 1S % R
A [E V] 2400 K751 LI 35 o Pk 1), X 15 5 X0
)32 5214 R0 g S Rk A L A4y 3 3 R
o BRI SR T N VB ORI 57 18] R 12 ke Y L
TSR H s 5 B S O A R S S £
(5 BT T 36002 18, B8 v Rt X I Ak ke
W 1434020 R AR Ll RS2 ) Rl 0 A B0 e
e 7, AR T 2 Ak 5 85 Ll B 30 190 35 ek i O
AR ESH ik 0. Sl EHTh 2 E
B 7B, BANR R, . FERTE S5, 794
S FIEAFE T , 644 N E KR, 143402
23l 1 7 S 2l AOR ORI R XA S
2 3l vp ) BRI, SR FH B AR R oD I AT 455 a
10 a FEEEAC,

2 W 2= T IE D5 v

2.1 WA N S E kR E

XFTREAS B nul, RN A — e 2
FZul . %R B bRk SO ie g ks Wi ey 5
R AR B S g o X T A BRI Kt RUBE T
5 RO Y % BE (SF- Y4B 1000~2000 km — >
il ) 5 AT LA A T A AR A AR 9 A I Y A
(Peterson et al, 1997); %F T K fili R T 7, Wik
R i T AU A DA T e ORI DX
ROBESAREAR AL F I S2 R, X BER 15 3l -4 HE B IR
FFFE 500 km DA (Janis et al, 2004; 1T & E55, 2012),

FERI T HEREE S H il , A3 H TR
A B5CHE SO e A o) R 56 2 ] — S0 ) 2l 2 B

50°N+
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T T T T
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Fig.1 Distribution of the 685 national basic and standard stations (a) and 143 reference stations (b) in the mainland of China
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(Karl et al, 1987; Mitchell et al, 2005; 2% K %£,
2011)0 oA e LIS R RO, 3 — R AR iy
WIS H i Y% Bhrui S0l . SR 2 a5
FEETHI AN -
d(A4,4,)=R cos"[sin @, sin g, +cos ¢, cos g, cos(d, - 62)]
(1)

X 0, F o, N A, SO Z I ; 0, Fl @,
I A, (S H ML ; R kAR,
X HBCEIE 6371 km.

TR DI IR 2 2200, 1 SE 2T BR (B0
W) R RUBEE Mg R A% Jry , R , AR SCEOR 22 3
H w2 (B AR EE AN 3 300 kmo FLUR, Sl 7 75 R
e S PG S R AR AL 2 25 il 3 A R ) i DX AT
H bR b BB L H S50, AR SCR I A AR TEPE AR
TTIER 7 BVANARTEPU B L BT IE, 1T IE S
(8 AR A e S5k

XoF 38 B P 2 2 il R B A TR S, T R
WSk H bRl M ORAE PR AP R —
ok, RIS TR R A TE R —A H AR A% T X,
DRI, 1) 2 2 P R A A 2 3l 4 38 SR A A G R 5K
VERIFRUE . 2k i B i B 5 51) S 2 Rk 20 b 1
SIRTEAEBR ARARBR R E2s et . FIFH—ooZk
PEINH A5 B LA E G RE , HIBR I E] 551
IR, AT H ARl Sk L a S AaE R <R Y
G A B bRl 5 HA RS Z i 2 HAEY
H AR AIARSC F L, BORAR S 75 il AR OC AR 4L
i 3 A5 BE KP4 0.005 114 4k 25 ME ARG 36 (10.00=0.364)
ABRAE XA HArul 253k

24 AR S ulhi 8o i Brsi Z0H
KIS e BARuE A o3 . A8 6661 H bR H
AEDINSHU, A ARG 97.4%. BA
2/ 8 MS Ul HAREE K25 3 82.5% , LA 1~2
DS Hbru LA 184 K2 BR T 4 Bin
U S5 iR A A HE R IR RS ARG A
ST ALER B U, LA KL AR R B R L R
WLV b DX R AR A T b DX ARt 9 2 75 0 B

AP IR 13D e ARAR A, DLACRAE
BRI HERUG S 0 R % 15 171D
2.2 WL S X F IR E L

RN REACER B Al 5 B = RS %
P AT IE 3T Ak R 22 1) S, DRI 2 E Bl 1)
B PH )k B H

FWFIE K AL, LA A sl e I TR R R
R ELAT f R AR DGR Y 4 S4BT v 11 3R A A b
A B R B (T4, 2012); WA BFFE B 63T
IETERBOK T —te , S % s kg b L
AR B30 1) 20 A3 Bk 6 AH 5C R Bl K1Y 34
VAN TS (VTR L5, 2008), S E T AT, H
Fit 2SS IS5 AR AR SORE Y
HARIS S H 0l 2 T 40 AR AR S IR
B RH O R0, B AH D S5 K B 4 A4S Sl A R i 5 B 2
Zvli s MBSl H <4 W) R

Fi IR IR IPHIARIE | 685 4 [ 58 FaAS /Bl v vl 4
i 2681 NS F vk, K3 T M HEFRIAE A
[ SE A R BN S i R o H vt . 2 BLH
il 12 2 0 3 i EL AT B0 (R R O, R 92.1%
2% b FH 56 22 807E 0.80 L) E L AUA 0.8%1 2% i
R REAE0.60 LT 6

XA Bbrud B L3 ¥R 7 5
&S vl 2R BRI A O R B
(EAE AL , SRS 250k 24 b 1w R 5 9 AL
1, ARS8 HRREE 1961—2015 4F ] J 2474 18 < Y
Al =527
2.3 WHREITESZE

R RS, R RER
RILE MR AR LG T e AU Tk &
YLAE(2009) AU ZPETTIE 5 i, B B 5% B B H bRt
B LR A B S % 91 G 2 1 R A 22 (LA R Y
TTIEAE, 3T 1E HAR S 30T A 25 o A4k X Fh oy
T, VT IE AT AR Sl A 1 b TR TR 9 A s R
Xif v 7% 7 51 ) b TSR R AR AR R Y . 1%
D5 o LA MR AT O A A B bR

2 MEARHESEZ LN BB R ET St

Tab.2 Number of urban stations with different numbers of reference stations and their percentages

B 43 e BT
27~32 21~26 13~20 8~12 5~7 3~4 1~2
[ER AT 26 160 263 115 75 27 18
Hor /% 3.8 23.4 38.5 16.8 11.0 3.9 2.6
FEHE /% — 272 65.7 82.5 93.5 97.4 100
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50°N - B/A
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29
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0  750km Vgt
— e 5
20°N T
T T T T T —-l’ﬁﬁ%&
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K2 Bbpuid i 225w Bo oA
Fig.2 Distribution of the number of reference stations

corresponding to the target stations

HZ% 7 5 R M A ae i R L IX IR R
F T SRR A3 @ H ARG b i S RS2
ST AR P R M S N, RIS T A 5 ) A 44T
Py A o JEAER  WFFE N DR Ity AR )
T N S 2 Ty ) SR B 25 R A
HA L Bk T Ak B2 T (B T =2 48, 2005; Ren et al,
2008). T IE H A b T A ECHE Y 3 Ak D
R AAT LAY T S BRIk Ak ) 5
K JEEFE(2009) A TT IE 2 M H bl 7 41 (1) e -
AEARTFAR , ) J 12800 3B V8- 22 B AR I Ik i AR 52 g
VT IE 33 19 3 914 QSR A R 0 T A 22 19 X P35S
T H[3(2)]0 A7 A e LI A T L g s o
BN IBAETT IE , A SN R - LB bk 51
e AT (AR SCR 2015 AE)VE R EE , ) BT 28380328
SRR 3R T A2 I, T IE S ) R S a5 2 i
Ko AR Fre i TUAF B SR AE A [ 5 {8, B i <R Bk
TEAREAE B A ] e et (3)).
T;=T,~(AT,_,/10)(i~j) @)
T;=T,+(AT,_,/10)(k~1) 3)
Ko 7 T IE G AR s T, 3T IE R R
8 AT,_, FEEAEHH HFRES u F1Z 280G r 1350

[ S 22 AH, RS A6 i 22 (°C/10 )5 ¢ AURITIEAY4FE
5 j Ak 20 AR R P 81 AL 4 A28 1R 4R 07 o
P 3 SR AR SCIT AE [ G REAS /L Mty ) P 427 1 T il
HRI T A Bl 22 O HEAS R

3 Il A 22 0T IR SR R A

Fie B AR g5k X 6854 1961—2015 4% H
S b AR ORI T A R 25 T I T T —
B ) B AR A il M T ) P-4 (R e R R
Tk« 3 P AT RS- 187 ) 38 T i 22 3T TE BORHER
Ptk

F T T RTTIERCR BOHAS B, SR HIRELERTA
B T ERL3 308 T A O 25 PP A 5 ) 5 1%, X AR SR T
AR ZE T IE DT AN T IE S R A B TR0 . B
Je BT IERT T 685 -3 1961—2015 4F iy 41
SIRENE G L2 EH (B 4), I 4am] UL, 0%
TR ZE T IERT, AP SRR G S E AL
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Tab.3 Number of reference stations (frequency) with different correlation coefficients with annual mean temperature of

urban stations and their percentages

UL iESa At
0.90~1.00 0.80~0.90 0.70~0.80 0.60~0.70 0.38~0.60
SR 1640 830 160 29 22 2681
HorH/% 612 30.9 6.0 1.1 0.8 100
SRE % — 92.1 98.1 99.2 100
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Fig.3 Flowchart of the procedure for correcting urbanization bias
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Fig.4 Distribution of yearly mean surface air temperature trends before (a) and after (b) urbanization bias correction

and urbanization bias (c) in 685 national basic and standard stations in the mainland of China
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Fig.5 Mean annual temperature anomalies and linear trends of the original and urban-bias adjusted data

for representative urban stations
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Tab.4 Statistical characteristics of four urban stations before and after urban-bias adjustment and the urban effects

for the original temperature series
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Adjustment of urbanization bias in surface air temperature
over the mainland of China
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Abstract: This study developed a method for correcting urbanization bias of station monthly mean surface air
temperature data. By using this method and the data of 143 reference stations obtained from a previous research,
we corrected urbanization bias of annual and monthly mean temperature data from 1961 to 2015 for 685 national
reference climate and basic weather stations (national stations). We explained the rationality and evaluated the
effect of the adjustment in the monitoring and analysis of surface air temperature change in the mainland of
China. This study adopted a method of iterative correction that corrects longitudinally from east to west, and a
revised target station can also serve as a reference station. First, the reference stations of a target station was set
as within the range of 300 km, and the correlation coefficients of the detrended annual mean temperature
between the target and candidate reference stations were taken as the criteria for selecting the reference stations.
Second, by using the correlation coefficients of the reference stations as weights, the weighted average of the
annual and monthly mean temperature of all the reference stations around a target station was calculated,
obtaining annual and monthly mean temperature reference series for each of the target stations. Third,
urbanization biases of the target stations were adjusted by using the linear temperature trend differences of the
target station and the reference series as the total correction amounts. The areas with large adjustments are
located in North China, part of Central China, northern Northeast China, part of Southwest China, and western
China, ranging from 0.1 to 0.3 °C/10 a, and negative urbanization bias exists in some areas of northwestern
China, western and southern Tibet, southern Northeast China, coastal South China, and a few stations in East and
Central China. For the whole of China's mainland, the relative urbanization bias is 19.6%. As representative
metropolis observational sites in North China, Central China, Northwest and South China, respectively, Beijing,
Wubhan, Yinchuan, and Shenzhen stations are found to have larger relative adjustments of 67.0%, 75.4%, 32.7%,
and 50.3% respectively in the past 55 years. The adjustments are in line with the results of previous studies on
assessment of impacts of urbanization for the stations. The results show that the adjustment is reasonable. The
corrected temperature data largely have eliminated the uncertainties caused by urbanization biases.

Keywords: national stations; surface air temperature; monthly mean temperature; urbanization bias; correction
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