EI10% P X "5 B =% Vol. 19, No. 5
195 #£ 9 H SCIENTIA ATMOSPHERICA SINICA Sept. 1995

I EFERSIRERM DT
IHK rEK

(ER AP ER, LE. 100871)

-

X WA T IPCC, Vinnikov, Jones & Hansen BYIL ¥k, BIFE R ¢8Rt 12 4
WEREFHN, DEFEGSRFEN, Ty 1880—1991 F, FHESBETHRNEENRN
0.5C /1008, BEMKBEEES SFAIETE %N L, BSETHEARTE. & 1390
i, 1920 AR R 1970 FEREF I KERTBRTE. HHEH, SHTEARS Co,
EERKREATENXER, AUfES e —EFH. BT SREETEES Al
BA X, BE— KR RS W TR AL R s R B R,

x| SRER ERT BB,

—, 3

il

%ﬁﬁ@'}fl&iﬁﬁfﬂéélﬁg]’@P'ﬂ%*‘#"%&éli%ﬂ“’q EEF2HRTFHSE RS
0.5C, WMASP CO, HERM 1 /4. RLFT LUK S HAE B RR B = 30w i B
. EAFESH, RROFALHED, fig, (ODSBEEEHTREPE ST —58
B D190 FRELLEHSRTH, FEHEATEAHE, BORE FH, et
FEREESAMREREMMARE DHEASRATREY., HELaBEHER,
PTERITAFEHEERAER, 0 MR aREEA 10 4, EM 1970 £ 7] 1980 F
H, PEHKIIHSSETE, KILP. REEAEL. 4R, EERFXEHRERRAM
MM, BEMNAHEESHIE, B —EEa AR, B5&, XHRF8 8 &
(detection)}2H 847,

-k HA

H W Mitchell(1966)4 T A-I¥E M THEVILISE, AIEZE2H 30 BuEE, BEFA
wH, RAARFEEY THERELKEH TR EFS. #H Wigley 20, Ellsaesser
U1 f Hansen ZOE TR aHr. XEABEAFXNREHTMTE, FXEFER
, H4BOKE, BOVULES T 0L,

(1) Vinnikov S8 HYLITH V £5). BLFFIEET 1970 4, YN HEITE
THRYESEEY. JE, FLEEYR, FEsdE g g, BRI R ER,

19924 10 A 7 BB, 1994 &0 A 4 DilrHBAR.
« I THERA $5-913-02 BES BTN BERE SO FPESHELIANSEN L#,




546 S S

19 %

WY ARSRBNOSFETFYRE, HLZHMTE. RE Vinnkov SEHH T 778,
RUBRIFHE, HHBRE FRERTY, AR THERRSHEY. Hhdt

FIREFFIE B 1841 4, BALEpkRREFEF,

(2) Jones ¥MFFIFULIT A T R7). —BASEENER P, HPRLRR™

1 1.1 Lt f 1 1
1% 1955 1920 ‘ﬁﬁ 960 1980

B dbArRHE R P
{a) IPCC; (b) Vinnikov; (c) Jones; {d) Hansen

wE—AP RE s RS
SUERE) < 10°(% ) L <R
BH. BRERRERTY. B
MR T AR, R AER
WBE, 307 1B HERR I8 e o
5 B0 Bk T 308 0 R B 4 ok
REW, LREY 24 Mt
WHIdRE 6 TH RN
R, A RARENEER
A, HE 1860 N SRR FE
20%, 1885 & §f 5 & B
50%, 1950 4F 2 5 A4 & #
80%, HE, FRITHMF
Fet, QLA HEARY FIA,
(3) Hansen % By K¢ 5119
(LLFHHZETF), £1TFF
ARRRBEFR M, TRIE
MhERRE S AEBMEN 30
X, FAEXA% 100
R. A PXBER, B
HEK., KEXERERESE
B, BIANKBIREAE, FH
BE AR .0 1200 km BL PR

M. HFHIEHBRHFH,

BRI MM FEANEk, X
RPN B R 705 PR AT B
o) O

(4) IPCC BRI (L)
TAILIER) BiARFRT B
6] = 12 B4 B & & (IPCOX
MEME. EREFONT B
FRERBE L TR EF
Fl. XAPBFETE Jones HFF
FlALRE Empis ey, FE

Cocal vV dd™ ey @ e m



54 FHRH: TEFSRIBRERAIIN

547

MBRERETITE. B
COADS ¥EHHET #h37, XH
fEPE R 3w M. 1880
FERNEAD 40%, Winde
i 60%. [FImE, % i o
BTIEWE TH%. EitEE
SREREETE, TETHEES
FgR A, RN
7= 1870 F43 1910 F4E,
BOMA CO, ERDH
LiEVNioL ¢ U N < D =
ETHE, FBIHLE
1991 4F M %K — E &
1880—1979 £V HRET-. 8
M 12 &FFHER1AA
3. M3 hFERA R ERS
2, WHRXM. Abd
g4 11 SMARETH, R
RAGEBEBM. R1HWER
Re 4Rz AMAXE
¥, JhEEREMEEEER.
ME02 ML, mEEEE]
HHzZBRAHAXZEHRAHA
0.86, H2FREXRNEF, B
HABE 091, BT 1 EEFFER
SMEEA, FFRUMERIL
VEHMHXER &, p
A 2R T BHEEE
0.31—0.41 2 ja],

1960

B2 AR E R

(a) IPCC; (b) Vinnkov; (¢) Jones; (d) Hansen

#1 FEMIRN RS B AR R

1980

Bl RS E. ial=

I v I H I v ] H 1 v J H C

1 100 | 092 | 0597 {094 | 10D | 089 | 095 | 0.86 | 1.00 [ 0.93 [ 0.96 | 0.91 | 0.3
v 100 | 0.96 | 0.98 100 | 093 | 095 100 | 096 | 098 | 039
1 100 | 097 1.00 | 092 100 | 096 | 032
H 1,00 1.00 100 | 0.41




548

19 #

°C
a.6r

0.4t

02F

=, ERER

R2HUEIFH 10 FRHREEF, &9 1880 8% 1880—1885 4, k%
H. R2BTE--ITRAMA 1880—1991 EREITH A MEEA RS, ME | @R

(a

-0.4,

SR S SN S B SN N S N S———"
1880 1900 1520 1940 1950 1980

B3 mk R E M A
(a) IPCC; (b) Vinnikov, (¢} Jones; (dj Hansen; (e) China

¢ —t i
-0.2F

7 2 ATRAAR BN T it

M1 5HM 3 MFEAE
KO ARER 10 4 F 10 F oy
BALE AR n ), i A
BT LK,

(2) LB - EERNT
B, AEERMEREEYE T
MEER, EHEEREX. fUF
1, HEHR{LE 01T,

DI TEREELH
IRIE 2SS S S
EiH 0.46T . BT HER
R 0.5C.

(4) 80 F4RE 1880 4F 1N
ERERR 104, T HEE
HE03CEE, Lk
AR EmBRAE 10ER
0.5—0.6T.

() FEEBBES RS
8.

W, TERERAHM

KELHSTARY %
RSB EBERR
. 70 sE L3 80 SERS B A
LB R EILE] 99.9%M1(5
E. RASETEUKITAE
BREER. XEM R
FE, HBPEMTET
H, BIMERmE, +E
1880— 1889 i 5 1890— 1899
FEzE HE BB, BEIT
B O1881— 1890 F 5 1861—



sH FHEH: EEESHTRTBE T 549

#2 10 EEHNEEEE(C)BTHRALC /1002)
kR f A

i Y ] H I Y I H I

1880 | -0.17 | —0.30 [ —0.26 [ 037 | 0.08 | -0.17 | —0.20 | .18 [ —0.13
1890 [ —0.15 | 016 [—0.18 | —0.25 | -0.09 | —0.25 | —0.15 | —0.18 | —0.12
1900 [ —0.15 | 014 [ =011 [ =017 [ —0.16 [ .11 | =001 [ =010 [ =016 [ —0.13 | 011 [ -0.14 | —0.13
1910 | —0.20 | =017 [ =0.16 [ ~4.19 | .10 | —0.03 | —0.03 [ -0.01 | —0.15 | -0.11 [ =009 [ -0.12 | ~0.14
1920 |-0.02] 0.08 | 0.02 | 009 |~0.09 |—-0.02 | —0.02 | 001 |-0.05] 003 | 0.00 | 006} 0.26
1930 | 014 ] 023 | (19| 024 ) 002 004 | 007 | 006 ) 008 | 014 | 0137 .18 022
1940 | 020 022] 006 ) 024} 03] 06| 040 003 [ 046 | 049 ] 0431 020 ) 050
1950 [ 06| 003 0047 038 | 008 | 043 | 005 009 [ 012 ] 0137 030 | 015 | 015
1960 | 0151 005 034] 012} 016 008 | 001 0021 €13 | 0407 | 042 ) 008§ -0.12
1976 | 006 ( 006 [ 005 | 0.3 ] 019 ] 018 018 | 014 012 ]| 12| 012] 013 |17
1980 ( 027 ] 034 | 0281 038} ©37( 035| 037 031 ( 032 ] 034 | 033 | 036 | 003
BE# | o046 052 ] 049 065 045] 050 | 048 | 042 | 046 | 051 | 048 | 058 [ 0.9

1900 £ 2%, MR, B 45 H
IPCC #] 3 - FFlM  RBBENH o
F. HAMEZ, L HEABEZT
99.9% {5 BE RIS SI4E % 3.

ME 4 BRITR, HEFH IR
ERTR, HIE EuaR, Aty
2030 48, K& 70 FAK. TN
DHIFNFE K. BRRBZRER
TR, B—RKRATBEH, LA
Jones FUIFFUIRE] 99.9% {5, &t
HARFIm R ReE, —8
TRl AP 95% M fFHE, HARFIARE 3,
B ORRRTEAA R, EPERM
BHE, BERUERE, LT 30
FRp, BZRERTRBEN,
Hansen 8 /7 Fl B R A E 9.9%E K,
B AL AN KE, @mE
T 99.9% M f5 EanAE. B
BAXDEE.

A, BELMHE

R THRABARERETLTYN ML L 980
HE, IR TR EAR A
M, W13 A EEVIVE TR B4 10 T RN R

Bk R 99.9% 5 FEARNE
N=112, BRAKEEBREMK, BE (a) L £3: (b) BER () &



550

XK % B % 19 %

3 ERERAERIENAT N

bk [LES: S I 4 "

1 v i} H 1 Y J H 1 v 1 H C
189¢ 1896 1894 1894 ]
1910 1912 1912
1920 1926 | 1923 | 1926 | 1920 1926 | 1926 | 1926 | 1926 | 1H19
1930 1937 1937 | 1939 | 1936 193¢
1940
1950
1960
1970 1980 § 1977 | 1979 | 1977 | 1980 | 1977 | 198¢ 1980 | 1977 | 1980 | 1977

0.30r

0.25F

0.20F

0.15¢

0.1

0.05%

Bs PR EE
(8) TPCC 3, (b) hp[E

45, FERRTHEHMOBXAN
B, B fERMTAL IPCCH
SERFHRERHETHEBEN
. HREFFIAZS 95%EE
ik AE 4. WESTR,
SRR, BHECSE
#iE 95%E, PEBHFRINE
90 SERBTAMBIT 05%EH. K
BAEARPE A SEL
f, ASEELRRERFERANES
(QBO). HE, MWE 5SHALEF
H, BAWMIEREER 95%E
B, ESBEFENETFERD.
KSH/HBMEBELHNEFE, |
PRSI 45 L EAREGE, KR
15 5— 128 ERR B KBS
A, ENSO 4 3—43 4, QBO
2294,

M 5 T LIER GRS AL — AR
HEIRA 60%%H. ENSO 5
QBO B RIMH LT 95% 15
B, {HIAREHERE, mESiH
WA 15%., HETLUBRYg
B, FRBLMBAR —MIRH
REHAF, BEHRRFEERR
T, SEadESEELDE
HEEHN,



54 FHRS: EEEERRERHT

551

*4 A S%INRABRICE)

EES: 3

LRSS

Gl

Vv

1

5.3 33 2.0 20 4.3

35

3.3

238

3.6

0

16 20

90.0

20 20 36

10

2.6

20 .

20

3.6

20 1.4

240

20

26

LN

ANy

REXRATREE

— AR EFREENHEERARBERY, REEFR— B2 B EHN
mEL. B F RS CO, FMBUARBENMY, HARAERELR. HE WIE
RESE, Kb BEREENN CO, REAL FUEMRREECNFEHEY
. FRAFPESBIEETFREEAS ERELSBAEE. SRELLER

KEEHRALEDEBEY. RERNBRIEX 3+ BERSREELEDR L.

B 6 mAWMBES, FH
sV, AW E VEL N
gurfry, dEERREY
k3R, ®eb R CO®E
B R, @ e kAW
By, £ | ERET
¥, BRSELH. Kk S
AW, SEMTHRMELE
G-FHE, BTHAKRS
B, BehmWREES
FERH. KWiE#H, CO 5
KBES I MERSRE(HE
6a)08 4R 3% K Ho A -0.40,
0.86 5 088, WEEHAM
HAERMNX IJHEZ -
HSERAGERLXERSNA
~0.19, 0.54 % 0.55. Bil#]
BB EIZ® CO, 5 AMIEER
WRREETFKBEERNE
BRE, HOUEHTHEE
"2 ER.

Ait. BH CO, MEl
MBWE VXEBRTEW

%107t

@ =
[11]

co,

LSRR C

350
340

330,
320
310
300
%0

[

0

100

£ 53

7

()

8 5 v

A

128

1900

19 1940 1

L}

0 1980

1000

M6 KUIESHa). CO, REEHb). KERATHC

HERFHSRE)

xS SvI

HHERT



5532 X X #H % 19 ##
#5 FRIEEMERITHI(%)
.
- bl 33 LR 3:3 & M fE
1w 1 H 1 v ] H I v J H | ¢
T3 | 600 | 564 | 581 | 646 | 621 | 60.6 | 389 | 53.0 | 640G | 663 | 603 | 656 | 449
1530 102 | 128 | 13.2 | 97 | 135 | 94 | 153 | 122 | 113 | 108 | 143 | 00 | 120
KM | 171 | 162 | 165 | 13.7 | 10.5 | 156 | 11.6 | 160 | 132 | 155 | 132 | 130 | 146
ENSO 6.8 8.2 7.0 6.1 9.4 9.7 94 9.9 T.5 8.3 &.0 6.3 124
QBD | 55 | 64 | 52 | 60 | 44 | 47 | 40 | 87 | &1 | 54 | 41 | 51 | 60
BHA—THET. ITHE
BEne, sE7TREASH * 0
HWMEEFRGE 30 £EH =
co, F# @, AE 7T oo o
W, EIHEX CO, MM o5 N
ZEl, CO,MEHERT ? L
Fod4x10° FF, BEH TS TR T T T9R0 19802000
BRRAME, 8% A8
7 1870—1985 EASH CO, EFTMR
th CO, M R BB, M :
H1 BET L iR B35 BE AR B B
F, {RiRRE SR N A R
#. Bl ZAEHBIER
sy R CO, MA{kiKm
RIRKERTE. ARE=
EHRART. B 3 HH , l e . L
1960 1965 1970 1978 1084 1985 1950

Mounaloa 5 #8125 Y
CO, s, M 70
B 0o FRAEHBEAFE.

8 1958—1589 kS F CO, REFHR

ke b, WA 7 WAELLEH M. A, B-KYHREATRYERRT 4%
' 6 AT, H 1880 4EZE 1890 AERL LA 1910 ££B] 1920 FAWTE SR ERTE. FH
B A 1920 S£2) 1940 4E A MIESHHMAUSIE. Eit, TRIAY, B—KERERUEE
BEEKIEHEANEA X, EOREREBZAFEHEALE, KEEINEES

—EfEf. BERERTENTRFERRTRAMER.

wer XEARVEM. A AERERIFESARELE F—XBEs 5K
WisEED, LT ATRER" 4 49 %8 413838 (radiative forcing) T B X, MW EH TR, ¥
HEEA—RaELEEESENE. REXERE, ARBATESRELH, &
BEHER BRI, ESWREAFE HRMBENTEEEEL,

X XN

(1] EHE. 1991, SBRERSFRRRAY. NLLHE, KM, 260276



5H IFRE: ETHEERSBEEN T 553

[2] EHR, 1993, LRNBERMRMERFEIE, EHYR¥EH. 4 26—236.

[ 31 Mitchell, .M., 1961, Recent secular changes of plobal temperature, Ann. ¥.Y. Acad. Sci., 95, 235—150.

[4] Wigley. TM.L., et al,, 1985, Analysis of the temperature record, in: Detecting the Climatic Effects of Increasing
Carbon Dioxide, U.S. DOE. DOE / ER—0235, 55—5%0.

[ 51 Ellsaesser, H.W. et al., 1986, Global climatic trends as revealed by the recorded data, Rev. Geophy.. 24, 745—
792,

{6} Hansen, J. and 8. Lebedeff, 1987, Global irends of measured surface air temperature, J. Geophy. Rev., 91,
No.DI1, 13345—13372.

[7] Vinnikov, K. Ya., et al, [998, Empirical on contemporary global climate changes (temperature and
precipitation), J. Clim., 3. 662—677.

[8] Jones, P. D., 1988, The influence of ENSO on global temperatures, Climase Monitor, 17, 80—89.

[9] Wigley, T.M.L., 986, Testimony to the U.S. Senate on the greenhouse cffect, Climate Monitor, 15, 69—77.

{10} Houghton, 1.T. et al. (Edited), 1992, Climate Change {992, the Suppiementary Report to the IPCC Sviensific As-
sessment, Cambridge University Press, 200pp.

[11] Boden., T.A. et al., 1990, Trend90, A Compendium of Data on Global Change, The Carbon Dioxide Informa.
tion Analysis Center, Oak Ridge National Laboratory, 257pp.

[12] Boden. T.A. et al., 1992, Trend’91, A Compendium of Data on Global change, Highlights, The Carbon Dioxide
Information Analysis Center, Qak Ridge National Laboratory, 60pp.

(131 ®HL. EHR, 1992, 0 FEHNRBEATH, Bl Nos, 528—3531.

[14] Schonwiese, C.D. and A. Cress, 1988, An improved MNorthern Hemisphere volcanic activity parameter based on
the Smithson Chronology, Metéorol. Ridsch., 41, 89-—952,

An Analysis of Global Warming during the Last One Hundred Years

Wang Shaown and Ye Jinlin
{Peking University, Beifing 100871)

Abstract

Annual surface temperature serics of IPCC, Vinnikov, Jones and Hansen for the hemisphere and
the globe and that for China are analysed. Data set covered 1880 to 1991. Lingar trend of the warming
was about 0.5C / 100 a, The low frequency variation accounts for more than 60% of the total variance
of the series. Abrupt warming was found in the middle of 1830s, 1920s and by the end of 1970s. Solar
activity and concentration of CO, closely correlated with the temperature variations. Volcanism also
contributed to the warming. However, the abrupt warming in the 1890s and 1920s seem 1o relate to the
cessation of volcano eruptions and that by the end of 1970s may be caused by the enhanced greenhouse
effect, though the intensification of solar activity may also take part in.

Key words: global warming, abrupt change of climate, greenhousg effect.



