18 % 2 W
2007 4 4 H

IVADES I S 1
JOURNAL OF APPLIED METEOROLOGICAL SCIENCE

Vol. 18, No. 2
April 2007

HEEREKVEXRENTFHKEXNKEF
FHREFTZMm

% jF]J 12)3)

T

VO AL T EARR R R T IT S % L st 100081

2o [ B2 B R A B S AT L AL 100029)

i

PO [E B 2 B 7 A B » R 100039)

o
=

B B 5 4 AT A1 3 ORI AE A Y S Bl 22, FLAT 603 AN B 19612002 4 R LI B LB 0
T B e B AT R SO BE R A A 4 OO S B AROR IR R A M 2 R i T Em R IRRIR A, 45 R
FW PIRG4S B B0 1 SR BE P 7 51 B 0 i R B0 22 S ORI S A — B AR AR R P R U .
S s me e Bo IR IR AL A 3 A7 R S X FRBLGR » AT 20 D9 4 Bl 28 B 3o Ao 8 68 R At xS 349 3l 2 A 29 B0 W

—E IR
KB UMY 5 o e R MR 5 P 3 R SR B T v

YR IETE 28 7 14 4 3R AR AL B 2 — A~ [ N AR %
SRR W OCTE R PR . TR S A G A
S A A I BIE 5 T 20 T 4 BRORT X8 S
6 78 Al S 5 2y R Bt B AR A SRR — IO o
SRR PR TR . 08 3 AR R B0 2 R T 3l JRE
A IPCC 55 = URPPA AR 5 45 1 A BRF 3338 5
KA EFHT 0.650.2 CRMIF X Bl 28k S
g 728 12 (4 R SRR E o Xk T T 5 X sl P ) 72 Al ] A
B v A A A R B 0 AT e O S ) L AR
AT 20y AR DL ) 728 A T 3 s B AT TR AR A A A
FI AT FE P9 AR S F 58 T A v SR A R R 2 HLR
AT AR EN B0 E TR . XA X T 0
Mrile 40 A4 B4l 2 A2 AR B A5 24 A9 - (ELZ an SR
FUAL 1 AR I AR U 22 A 7 51 2 — 1k b B ™
0 TR A okt pl T R T ) UL B e 2 B
SR VI BLZRE ) AU I Y ik 20 AxFb L fm b
LI bt ol 28 AR R 3 SR G T kA — R R
TFERF AR AR — 1k X AP AR — 1

— 75 R EAFAE T 1950 4 RLAT A9 5T 51 ] i
i ¥ RS ORI i IR B Y T LU R 22 L 7 R I
Fe [ AR UL 9 R B A TR . Xt — B IR AR
Ik 31 I B AR RS B R — . O T E R
ok 728 A BIETE 1R AN W R T 8 & 5 2 ) 58 R AL 22 1Y
B 4 A [ P 2 I 8 Y E I R R T RE
SRABLR — A~ 38 V) T 2 P TR AL, T SR 0 L AE
e [ R 8 00 . 53 H o e A i L B — B LR
SEEEIN AT AT AR 3 8 20 BB S il ke B ]
I — Z5oR i A o i e iy e IR SR AT 2
I HERE E AR 0 1 M - 2 R R 81 R
F8 SR A T+ A8 I 77 3 T A B 7 A B R AR —
PG HR I RE S el I AR AR R 25 AT AT R AR R R
b e R I M A Y A B 8 — k. SCEk[2 2 AE
X5 S TR0 2. SRR X - 2 Al SR
JTE B 45 R 5 30 SR A 2 AR O X
PP 9 2 5 A7 A 22 S sl e 22 e 7 T ELAR O LA
TE B BIF T 5 5 w5 B AR TR I 78 A A7 e R X AR
TR 22 3 Tl = X R P e A5 2 X T 114 1 28 IR 81 7 A
RO 7 R 2 R S A AR A 17 X 28 )
At B A A ST IT T LA [ o (R A 3k S ) X

R TR T ST H “ A BRSPS AR AL R I A I (2001 BAG611B-01) 1 [ A< 42 Ja A< A BF 5% 1 i 92 36 28 T e 3 4 1

BICINJilR
2005-11-11 Y 5], 2006-07-14 W5 3 F- o i o



188 Mo R % ¥ #t 18 %
eI T A Ak i ARt B T B R BT WEIR AT 44T .

TR AR kA2 F Bl 3 O
SRR A VRN P 25 L8 UROUL ISP 357 L 24 VRO - 35
e e IE s P 45 5, IR E R 2T AT
) L TRT 052 O T R 91 1 R T % 5 A i R A
H SF-35 A0 04 R 58 50 AR 8% A6 5t g 3] 02200, 08 00,
14:00,20:00 4 YR B 0000 9 385 B 52 S 1 F 957 4
B . Xt H TR E G0 55 FIREBF LA i R
LR o W o = e S I N i B B Ay T
FRBZ EAFES —E 2R, ke RIEIRS
TS B0 BSR4 O C 5% /9 S 24
T Miller™ 84 48 H L 55 o fc G F 35 43 20 10 7 2 <R
30 5 A I LI A5 B S 2 R . i 2 R N
I 4 R 8 AN G 0 3 B XL W e Xof R ol - 2
T 25 S HEAT T B A I 22 55 8 3 R A TG
AEBRIE ARG, S T Bk — 2P 0 UE 4 [ 1 B0, A B
FEFI T 603 />0 3k fry SO0 55 A6} e e e e A1 A0 T 34
BB A BRI S 4 WO ] OR AR
R BRI B AR 2 H E U A H TG
RO I S AR AR A . IE 25 (A AR o 4 X AL
i 30 AF ST 2 AR EL AR 4 EE R AN s 4 YO0 S
P e T B v Foe AR B DA A o LAy 4 3R 4y 0l e
o S A (A 2 8 T 4 YU S B0 Al 22 1 [
FE—0.13~1.77 CZ ], 4 [HF ¥l 0. 57 C.
SR+ BT 095 2 R 26 3 19 0 et 2 R A3 1 A8 AL
TIE R A AT A A 5 6 Tk b AR £k BT el AR P
S e 3k o H O AT AR /0N B R B A e 22 R RE
FEAE BRI . AR SC 32 B AT X 4 [ O 4 d s B AR 1Y
AR BE S TE A 5 4 OWLIN P2 T B ST 5 B AH I
) I 3 AR Al 3 E AT X E A B, TR B e X 4 [ i
1o IR I AT A B — BB KR SR AT T 40 B LT

I\

-

1 BORHRIT ik

AL OB R TR TR R E
gt Pt Sy TR AR AT LR . ek IR A K
— B L B 603 AR u 19612002 4132 H
2 AL L 8 i A A 8 AR AR R BR
Forpr s o 4 YOI 33 R A, SC S Y B
S AR TR P 2 A 2 T S A5 3 7 R
TiE R BARR Rl . A SC I E X Lk PR AR

R T RGRTTE L SCH 4 OULINE 3P 145 2
SERRIICH T e B AR 3R 2 0 PR
AR T s ¥ e RIE N T s FH AV IE
T, AHR PSR E R AE FRFFS 0 bR m
YENG TR v Fam AN Tow s Ty » T A1 T 55

FEAG TEIR BE 1 28 A0 B R B, DL — Jo 26 1 O R
JEF 5y #EATILG S B

y=a-+bh @D
HH R o e 1A P AR AL B
_dy
b= & 2)

A D) ¢ FoR i E] b R AR L F L b X
10 FR <A 10 A1k,

FETT 4 B O 359 AR P 50 I 1 e 4k R
T ABCRE ST fb b B, Hrp S S E L 19712000 4
()P Y508 . SR J5 430 R AR SF- 35 0 4 445 3 1o XU
BOF-3490 1 7 25 5 15 810 B A~ 4 [ 2300 B F 7 37
LA Y 4 S ¥ SR 81 B 48 B P 310D

2 Tt T, 39 R B3R L

X F A AE A 5T R L, 56 TR Y E S R EE R
T AR PR LA AQ PR AR 1k DL B i — i 09 1) A8 A it 3
BAR Tl & 1 Ty {02 28 38 157 1k b 2 A1 X 35
V38 2 5 BT A B T, FP 50 ) A 06 G0 s A8 4 i 24
B5 T, F50 122 5 0] DL K 2 15 0 F 45 In) 2 AR
WIS R H M Z — . B 75 2206 PR 4 [ 3
SRF N HEAT XS LG 43 B T8 28 T )3 91 614 35
PE. BXCHL, A 2 8 AR b R A 22 0] 9B 1
—BEMLAE B 22 B [R50 A4 I 3 5F 4 I 174 DX 385
s AR fb s R 2B s kA — ek, Wi,
T T ST 2E A 0 43 A B B D[R] ], 4]
B 603 AN T 1T, 728 Al 3 3R K H 25 H , 4
il 4 [ o A P L) ap O, T A T AR b Fa 34 42
] 3 A AR — B0 P 3 A8 b o 2R 25 M 1Y 25 (8] 43 A B
e e EEL WA R B A A R . &gt
ZEE=0 M3l B 2,2 336 >, 22 {5 <0 13 250
267 AN A3 S R 55. 7 % F44. 3% . FEAE T
FE—0. 1696 C/10 a~0. 1371 C/10a Z ], F ¥ K
0.0067 C/10a, Hrr, A8 bR 2 (A 1 4 [ F- 3
HhR I,



239 JE T A A+ o e i e IR U SR D 9 1 29 R 0T 3 [ 4 S 3 0l 91 2 ) 189

AL FoR MG 75 n R B
Fh TR AL 4502 4 S T mT DL a4 A 2 i g
T8 i A 3l a5 22 8 1 1 S (EDR Al 4 P 27 51 <
TS A AR 22 S OB AE X ] . RIS 3PS 42 [
ST e ) A8 Ak R Y SR A 22 S LB AT D AR AR A il
T 22 3l m0F- 349 2 H %) HU(EL IXC [R] o] 20, A, 50 Vi B 8
A 380 267 35 22 (B 1 X TR A 3
B X Ry il DN TE 25 43 A1 14 Bl AL A% o AR % A S 4t
FHEE  HRE I ECQO MBS X N
~ o ~ o
[X Aﬁ,X—O—Aﬁ]
Hoh X PRI 0 NREARRUER: 0 WEEARZ
SRV R Tl 01 (R o5 W W N A YR R
IR DA I 285 43 A 1) B B A% ek 300 28 ) DX (], i L X R AR
R 0 A2 R R A R A A Bl PR
ECO AT OB AERAG T 2302 PR AR 4 A R e
1 O B B B T8 X R B R REALAS B, KB
T4 K AT IA Ry BE ML A
_ X—EX)

o

HEMFRAE IE oA . PG, Sl S B R 2 GRE R
T 500 B, Jo 2 1 AR Ak 2 2 1 2K 43 A T Ak
A AT AL T SR A D S PR IR T L Y
DU 50 603 B o WA e 1 J7 1245 21 1) 1k B A2 Ak 1R
ZEH - B {E 952 1Y & {5 X [H] 2 [0. 0036 C/10a,
0.0098 C/10a], XfF B Z Bl B /b iy sl R 13, o AT
FHIRIRE Y 7 1245 2 FE R A BBOE DX R] . 25 8k 4300
AERT 8 (1 0 » BEATLAHEC 10,2030 1 40 N3 L 48
IRl JEE 0 8 AR A E B «=0. 05 B4R IE T . A8 fL 7
R IR IES . LA 10 A3 2 1915 B
ol X {E 952 1) B AF XA [ —0. 0166 C/10a,
0.0360 C/10a], fEiH MG F) 100 47, 240 35 %
43 L 603 1 10 B, H G R G T 145 ) 1Y A AR
A 32 2 Y BB 1L 43 31 24 0. 036~0. 098 'C/100a
F—0.166~0. 360 C/100a, ] WA % 1 2% AR SR A
NG 2 SRR 2,

THEE DT 247 0 40 B 0 L (AR 0 ok e e
K FRSAAE S 5 BB Y E 51 k. T8
TR X HL A3 0 R R 5 ik T 603 B 1
PR (T, A T 2 EPE SR B 751 . AR AR
Tl F K 22 E W3R 1o ] L d 58— Fh 5 115
W Ty M TonJ 75 45 0 4 7 Y 38R 5 28 —

4

FHI7EE KRR 0. 034 C/10a ZE47 - X LR T A ) X
SRR 7R R R AR T A R B AR TR X
307 A G I R A —E L E T, RS
FI T 7 50 38 3l R 04 22 B0+ 2 #2020 0
0.0065 C/10a i1 0. 0067 C/10a, A W, TGit R
Wbt DX 3P 24 07 3 e T e B4 0 0 4 IR AR
AR T, 7 51 0 22 5 AR/ o 31X Bl 22 16 LU it
A B AR AN HORE G AH N R 22 AL 2. 50 e A
3 YR AR BRI 10 A0 33k SR P 24 A
T3 T SR AR 25 S4TSR LU G UL 8 3R A9 A T
N T AR

£1 FMEHSEMOTHETLEEREM (2 C/100)
Table 1 The change rates and their difference of two kinds

of mean temperatures in China (unit:C /10a)
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Table 3 The types of maximum and minimum air temperature change trends and

the comparison between T,,, and T,,
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Impacts of the Average Air Temperature Derived from Maximum and Minimum

Temperatures on Annual Mean Air Temperatures Series of China

Tang Guoli”??®  Ding Yihui"
Y (Laboratory for Climate Studies, National Climate Center , CMA, Beijing 100081)
2 (Institute o f Atmospheric Physics ,Chinese Academy of Sciences ,Beijing 100029)
Y (Graduate University , Chinese Academy of Sciences,Beijing 100039)

Abstract

The global warming is one of the focuses to which greatly attention are paid by scholars, officials and
the public in the world. And the global or regional surface air temperature changing trend is a key issue in
the climate change detection and research. The mean temperature data which are derived from the 4-time
observations per day are generally adopted in the research on climate change in China. But for the purpose
of studying the long-term mean air temperatures in the last 100 years in China, because the observation
time is different and complicated, the observation time systems are not unified and the statistical methods
for the mean temperature are inconsistent, severe inhomogeneity exists in the monthly mean temperature
data before 1950. As a result, the inhomogeneity of the data brings down the reliability of the surface air
temperature series, thus has influences on both the connection of air temperature series of different periods
and the estimate of the long-term temperature change trend. Especially it will severely affect the quality of
China’s last 100-year air temperature series. A feasible way to overcome this problem is to re-calculate the
mean temperature based on the average of maximum and minimum temperatures and form China’s surface
air temperature series and the estimation of warming extent from it. Its advantage is highly obvious. Using
this method., the cause of the above-mentioned inhomogeneity can be eliminated and the relevant error with
it can also be avoided. Accordingly, the homogeneity and quality of China’s surface air temperature series
can be improved greatly. However, it will bring some questions as follows: Do the differences (or obvious
differences) between the results (including the mean air temperature and its anomaly series of regional av-
erage) derived from the two different statistical methods exist? And the maximum and the minimum air
temperature changes have obvious dissymmetry phenomena, which have been found in previous researches.
Do the dissymmetrical changes affect new mean air temperature series and the accuracy of the estimate of
the air temperature change rate over China? To answer these questions, and satisfy the practical need in re-
searches on the long-term surface air temperature change in the last 100 years in China, using air tempera-
ture data of 603 stations during 1961—2002, the differences between the two kinds of mean air tempera-
ture anomaly series, averaged from the maximum and the minimum temperatures and the 4-time observa-
tions respectively, are compared and examined, also, the maximum and the minimum temperature change
trends are discussed for researching their impacts on the long-term annual mean air temperature series over
China. The results show that there are no remarkable differences between the two kinds of mean tempera-
ture anomaly series obtained separately by means of different approaches and between their temperature
change rates. They can be replaced by each other under certain conditions. In addition, the dissymmetrical
phenomena of the maximum and the minimum air temperature changes are ubiquitous in China. And they
may be classified into four types according to the features of the temperature changes. However, the im-

pacts of dissymmetry on the mean air temperature change rates are uncertain.

Key words: air temperature series; maximum and minimum temperatures;calculations of mean air temperature



