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Global Climate Change Phenomenon Associated with
the Droughts in North China
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Abstract The ERA-40 reanalysis data of wind, air temperature, water vapour etc. are used to analyze the clima-
tological characteristics of the droughts in North China and the Sahelian region of North Africa and the relationship
between them. It may be pointed out from the analyzed results that there is a likely teleconnection wave train in the
summer monsoon circulation anomalies over the Asia-African monsoon regions on interdecadal time scale. Just be-
cause of the effect of this wave train, there exists an obvious relationship between the droughts occurred in North
China from 1965 and the desertification occurred in the Sahelian region of North Africa. Moreover, the background
of global climate change associated with the droughts occurred in these two regions is also analyzed in this paper.
The results show that after 1965, the decrease of the difference between the air temperature over the Northern
Hemisphere and that over the Southern Hemisphere has led to occurrence of the weakening and southward retreat of
the Asia-African summer monsoon system on interdecadal time scale, which caused the persistent droughts in North
China and the Sahelinan region of North Africa.

Key words drought, Asia-African monsoon zone, difference of air temperature, the Northern Hemisphere, the

Southern Hemisphere

1 3= BREMNRENEREFRBERMELR. RE\ED
= FEWGET, TRASLSESKRREZMERK 50,
RER- M BRKELZEMER, TR  BBKREL27.8%, WONEANIRKRERME

YrAE R 2006-04-04 W B, 2006-04-20 W BIEER

HHMTE SEAEREIRAIH TREE MM A KZCX3-SW-218 MEZK T S XM R B AR 2004CB418300, 2006CB400500 & H
FARMEEEBHFEMAE 40305012

EEMN BRI, B, 1971 ¢4, BL, BIHRR, TEAFSBREMMTHR. Email: hg@lasg. iap. ac. cn


http://www.cqvip.com

£ 000 http://www.cqvip.com|

38 H M. SEETEHEXERNESRRESERARR
No. 3 HUANG Gang. Global Climate Change Phenomenon Associated with the Droughts in North China 27

TREKESIEN, HEMEHKENNRES
THEEMRFEXY, FH, ERERHX
Fh, TRERFEZMEK,. BWEHET, HEF
BARW, T2 RUb AL B S Mk 4 A AR %
TR AR, Hit, FPEREEREE S
PTEREIARESBBREZE.

X FRABEMRETRERERSEE
BEREm, mRHEECIMRER. RESIHKX
B FREKTE 1965 FRifFERAET — KBRS, it
148, 1965 4F LA fe 4t b X B KB B,
TRiEaEHE, XMEHSILEFEHSHBX T
Blemast+aLpl, 2—MEYERNESERR
BRSERE. Bk, B XmdtiE =k
X TRNERIETLERAE LR %
B, EERTAHRR S, RIBEFEMHRITL X
REZMAREZYEA S ESHERMOEERF, ™
XYPEBAME FREILIEFE#HS X MR E
HFALMX WS EZL. ARSAREEE, XHW
WXATFREFEREZ AT, SREFHH
WEW LW E; MEBSHREEERE, EFIE
EHFNRERZHIE; MNARESE, EIRK
Bk RHERS ., B, NERNBBEERE, ©
M —A R EGERERIEX, 75—l 2aH
WA YERX, Bk, AW T e L
LI E R R E S, FH AR 2RIBEAE
HETIEFERFEBRHIHXCREAENELBX TR
FgEsk#h i X T 240 fm, UM ET MK
ERiHE SET 2HXRN 2SR IBEEROR
=P

SFERES XIS RBEA . Han-
sen Fl LebedeffU 99T £, ZEET 100 Fh 4
HREBEEWEFAT 0.8 °C, HA M 20 g 70 4
FE 90 FERPEFAT 0.3 °C; Bradley™! M7 T
JERTBEA TR TPESBE S ERR
BEAIRER . HTREERKHS2EE, BHik,
TR SAERA—F, XK T bk
WRAA—, XA —-HRSEREIEFRNE
Ge9%tb. Bk, ZHEAMHAPE 160 558
1951~1998 4EFEK BT Kk 4 Prfedt st X F 2 A9 3
%, 3 H, %F NCEP/NCAR B/ #Hr & HH1E 20
g 70 FERLRT S LR ES TREZ B KRS, #%
AHFRFH ERA-40 BB %R0 5k o Hr4EdL

TREZEMRE O L SIEW T XX K E IR
Bk, MBI TE R FTHRR .

2 HLETFENEERR

AXEFEFAPE 160 B3 1951~2004 F )
REK SR BERE, %1047 T AL X, VL X
BEERKHERTH. A 1R, XK
BRERNELFLHERX QA FAR, FibiX
B ALA e T AR ARUBR AR AL, T L 4 s X ) B8 {853 [
THERREL; HH, NE lak il LIES], 44t
X EIREKTE 1965 ERIEH —RBRHIAZEL, 1965
FLGERKE—HML, HATEES, IMHE
B—HIELED] 90 FX, b, A lad R T 80
FERELRFRKTER L, TR™FE, FL 10
FREMIE, 80 F At X X F 1 B [

HFHEALEEF Normalized anomaly

1955 1965 1975 1985 1995 2005
SEH Year

#HEALEEF Normalized anomaly

1955 1965 1975 1985 1995 2005
SEH Year

1 (2 #dbF (b) VLM X B ZERE K br HERE - 19 4F BR 3B
.

Fig. 1 Interannual variations of normalized summer monsoon
rainfall in (a2) North China and (b) Yangtze River and Huaihe

River valley
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Fig. 2 Interannual variations of normalized rainfall anomaly in the Sahelian region of North Africa (From Janowiak, 1988, and data is

updated to 1997(121)
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Fig. 3 Interannual variations of the regional mean southerly wind at 700 hPa averaged for (a) the Northern Hemisphere and (b) North
China (34—40°N, 100—125°E) in summer (June— August). Data are from the ERA-40 reanalysis
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Fig.4 Latitude-altitude cross section of the difference between the summer (June— August) meridional component of wind averaged for
1958 —1965 and that for 1980—1990 (units: m * s '), (a) averaged zonally along 100— 125°E (East Asia), (b) averaged zonally along 0°
—40°E (North Africa). Data are from the ERA-40 reanalysis
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Fig. 8 The composite anomaly distributions of circulation at 700 hPa (a) for the period of 1958 —1965 and (b) for the period of 1980~

1990. In the figures, C and AC indicate the cyclonic and anticyclonic circulation anomalies, respectively. The climatological mean of

monthly (June, July and August) wind field at 700 hPa is taken as the normals. Data are from the ERA-40 reanalysis
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Fig. 9 Difference between the summer (June— August) SST averaged for the period of 1958 — 1965 and that for the period of 1980—1990
(units: C) . In the figure, the positive and negative indicate warming and cooling before 1965, respectively. Data are from GISST3
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