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Preface

During the recent ten years and more, the large-scale climate anomalies have caused se-
vere climatic disasters in many countries in the world. According to statistical data. the
global economic losses caused by natural disasters in the world were about more than 60 bil-
lion U. 5. dollars in every yvear, among which 70 % was due to weather and climate disasters.
Therefore s the predictions of elimate variabilities have become one of the important seientific
problems which are attracting scientific field*s attention now. For the sake of climate predic-
ticn, the centers for climate prediction are estahlished in many countries , which focus on the
studies an the prediction of climate variahilities. Our country is one of the vulnerahble climate
regions and 15 in the East Asian monsoon area, therefore, the climate anomalies often occur,
and drought and flood disasters are frequently caused there. These disasters bring huge eco-
nomie losses in every year. For example. the particular severe flood occurred in the Huaihe
Eiver basin and middle and lower reaches of the Yangtze River in the summer of 1991, the
severe flood occurred in South China, the southern part of Liaoning Province and the north-
ern part of North China and the hot and severe drought occurred in the Yangtze River basin
and the Huaihe River basin in the summer of 1554 which cauzed the economic losses of about
100 billion RME and more. Therefore. the study on the prediction of climate variabilities is a
huge heneficial work for both society and economy.

Due to the severity of drought and flood disasters and the urgency of developing the
study on climate prediction, Chinese Academy of Sciences carries out a key application re-
search project “The prediction of disastrous climate and its impact on agriculture and man-
agement of water resources” (No. KY 85-10) during the period of the 8th five-year plan.
This project focuses on the deep study on the regularity, cause and prediction of the main
disastrous climate occurring in China and its impact on agriculture and manfgement of water
resources, so that an efficient prediction model with physical bases can be proposed [or the
prediction of the disastrous climate, particularly drought and flood occurring in China.

There are live following research topics in this project .

Research topic 1; Study on the observational facts of disastrous climate and the regulari-

TV of its occurrence and development.

Research topic 2: Study on the formation processes of disastrous climate and its diag-

nostics

Research topic 3: Study on the prediction method and prediction experiments of disas-

trous climate

Research topic 4. Study on the impact of disastrous climate on agriculture and water re-

S0UrCes
Research topic 5: Study on an application system of the observed data base for disas-

trous climate.



The collected papers are the part associated with the observational facts of disastrous
climate and the regularity of its oceurrence in the series of the collected papers published for
the summaries of investigated results of this project, 1. e. , the content of the first research
topic mentioned above. Five aspects of the resulis siudied on the disastrous climate and the
facts of damage. the distributions and patterns of disastrous climate, the regularity of the
pecurrence and development of the disastrous climate occurring in China, the historical cli-
mate disasters and the effect of global climate change on the disastrous climate, are included -
in the collected papers.

The object of the collected papers is to promote the exchange between institutes associ-
ated with elimate prediction and operational divisions of climate prediction. Since the time for
writing these papers is short, there are maybe some errors in the collected papers. There-

fore. any valuable comments or suggestions for the collected papers are welcome.

Prof. HUANG Ronghui

Chief Scientist of the Project “KY85-10",

the Key Applied Project of Chinese Academy of Sciences
during the Bth Five-Year-Plan




rrrrrr

Bl B

A MR R E R R R A T KR R T E R S Y R A e o AE B K Y R
W B A e 4 5 K Y 85- 100 rp 55— U 09 M4 B S LSRR . - IR B o SO I
EHEEERER". BETITRTLHE.

1. EHNEREFEESE FHRIOREESERAERIKERR

. EETFEMESSRXENS T XN EMENSTHR,

L RETEMEREHSBRAEAREERER;

LA BERESHESERARENXR,

S EESBRETNSHSRETANXE.

SR R 3 35 R IR T B0 Y HER

KFEIFEMIHN X EH N RA RSN RS EN R,
WER R TRESEm AR, ARITHFL28HSEBESWTRERKE. LR
ERMNBEREEEN S EES T EAEE, TR EFEET T B E Rl g
Fir it Y 2R . i iR E R I, B AR B A SR E TR R, SRR HE
oA G S TEESLREEM RS, FELEE N ESYe k. R R eERR
SERTE T ERETSE ST =REE. B4 REEDFARETF—HTREE,
M#eE B2 A e S U EER B, F B RS E AR etEe £. Bril, B8
REE T2 IUE R —F e = 8L TR AATRE R . E R RS R e i, - E A
i e B £ il G Rl o L 0 RO L TR A Y R SR, b 5—9 ARH £
HEFEE 1 CHF, T AR R M 46, 5 27/ @ [ILH T IE 4 — 10 A REK £ 100mm , K R
7.5 /8. InALa 1968 SEBI AT — B E 14 K, MM H R 27 K, @ ER > 10
—50 B/ X BRI S B A R, BB LR R RSB S S
HESERTEMERNEGF -,

EHRGAEREFIURTARLmBEXE. PNEBRE, Sl TS EH .=
FR—SEWH E R bl RiR A H R, T a2k B iERE
i R ANELE YRS FRERAETRE. AL . FREETN RS
HE T A M ol f B SR S SR 5 '

BMARE R R a0y () 8 ER T A R BETE . 0T 0 ) A0 A e e
KEFEFHHLRESE, RE LR LR RSEH S EER THHE LR, A TEATRSE
WH B A AR 1951 — 1000 FE AT AT ERREN RGN, R
R E L EATF T R EMT RN, fEH X 40 FEEGTEMNKENETHE(HE
FE DT R R A 7 B T — S E R A B, KSR WA R T,

TREATESEMRER R G AR IE. BB 1978 5] 1980 R
it Bl e 5RO I Ay 60 B A 234, AMERE oLl LA R ER
R ler, Kb FREm L GE K, HXFR.300E L. B Br bk B E I iH, Wi
FEF—TAKEEI T REHNOEET . EXFHRIL, TEREME G REAMNS S,
M H EREE A 20 RGP pr e TR L [ (1 AR R i e W R E R L R




KR AR F KB T A A R R R T A B R R R, A
L M I FLEREN BN EEE, SR L ATRE T 058800 AR5 e,
FRF bl R A P L et A B e e M ) B R T R0 A A R R BT R A A R K
iR AR R E AR L T . T E Ay R AR S M, 60 AR 70 R
o E T R, 80 AR BRI /M.

WEFESHRENEHFHHEN . EFTREREFELRERREL EK AR N
BrfE] A ke & .60 ER BT REPEEMHE KFRAFHSEE  BHRFEEEPERE
TR L B R AR e B E AT A, MO AR A A 60 A h R 45 S
T ok S b S P B

WS BRSO A R R K IR &L, E (] HAGY IR B e T TR R 5 R A i
Bz e o e s R JE PR EE A H R SRR, At X g MR K FLER i R R WK B S0
70%. EHi S TREE—THFENAS LPLUESRE. LR Z A ROHTEE. XFH
TR BT E S T WE. A SR g R R i E.

FEtREMEEELE"AEERRMASBICE. ERCRPEESN MEMNEER
R P EEERN 2FES. D EITHEREEEEMEIL M ERIE . FFEw T
FESE 3 RPLE 12C T Ay ER X F R iR f i R R e A Ay e, dn 1976 SEH
RBEEB/MEEB A E. AR FERAEER L7TaF . ZRRERET 3 -1 5HF
A Ke o 20 4 F8 B FARER (R B) 60 A 80 FIURBME S, FREEF N EERmEE
IR R AT . IE 40 SR 0 R EE AT 7 KK R TE 60 SFAUE HAR 7o I, | A 0 BT
Ak, 2FModed, MRk lo— 100 RUBmEBRL Y Sk,
7 B g L B W A R AR . do b o SRR & 4 AE f0—T0 AL (HEEE
B 55 90 i R 50 SRR G B0 LR BT - -E s R, .

Y i B AR R A, B 500 11 ARSI A o o ) B N (B (D)
% HB0R A, ShHT R A EGE F 0T 2 - 3 E AR (R B . BT e
1E 60 AL R 80 SEAHR T A 0 F IR aTAY Ea . RE R T X 2 39 v 0 e
LAY M L BN 1953 SELRHE H R 10— 20 B, MALE B s FRARFME.

B F IR 4 EVF 2 K ol e B AL R o B ¥ R E LR FF
H.5—9 ATHSEBEARTEE L 744 C.BBIT.EWHGIT 3 RS R 30%ed
kL300 20% ] W > E A, A REESNRESFEREBESEEEEIERRE
Fr WEN T EE S0 ERG 70 F 0% FEE, 80 BHEE.

EERIREFHE. FESEFEMAS I AR HRLEmER. m 1983 F£2-4 H
FHREE0ER . EM 10 THLNERE 6 FLFERT .SFRE L7225, 1961
1990 48 30 4£ (8], 3 THE T REE S04 23% . 16% K 6%, BIF T E M 60 4525 80 L
BRAEMES. SEFSRM LT 8 k&,

G RALE— R TEE . 1940 19902 FRARFETEHEEH B4 K 28 4, Hig
Hulik 40 (1967 ), A 20 1951 0. 43 L8, SREMNSNSETHE T . 5B
£ 12401971 ), b 3 401950 4E,105] ), HZBWAE 1500, 1983— 1902 EH 4 M
R 7 1 A i 0 Sk R B 9 31, 5 {20, 75 ENSO B 3%, 800 R R 4 & M A E 5 8
L RIEREHETEMRE.

B E R R, OB 40 SERIIEIE S B R E IR ICE A SRR e, R 2—3 a3




—4 e H ML Hp 3—4 MR TS ENSO 1756 — R R ET L. T7 KB
P EZHAE 0T B X SRERNBYERSO LA E X B RESET Ik, LT
FES A S0 TR H k.

b1 o AL i S8R R A B R W] A A Y X TTRE 2 0 B R i F bt S0y . B
& Pl e Al Gt T T .

BT RENSEREFAREEE. SRR SRR TSV XE. N THEATRES
HF R EATEILA A AR K A B S AGETT T, RRE 110°E IR MR A4
fE 13 EREEA R T S EREH 310 A A MK ERT k., EOF 5h87 %0, HEARIE
CEFEVTHARNTETMET 6 W A RARTEEWEWES LHEN SRR TS
500 . o2& Er EOF 208 R 23 ey e it & 5, 20 & BB FT B9 lh T8 i 1A . EQF, ayadE]
FEH 2.8 22 0 SEPIRP ML e T RE R AR K R E A M, LT
B 20 R AR 50 M 70 L W60 SEM B0 FEMAL L.

TE 88 7 B 7K 2 (] S AR AR 0 I, Jr 3 0  IF ¥ 5h EOF 8 ik — B s, W E
HEG—8 MK #08,REOF, 272 12.4% R SETP. Ty B K
HERSREAMXREOF, S8 A8 1L 4%, #R YRS R ETEEK S S0 —8 0Tl
WEGREGIL 2, & AR ERFLL S ]a AEE. ik TR E S KRk
A Z B e & FRTIE TP T R R 2 R R W SRR S A S R K R £ L aded
] R Y AW 23 R 10 FEFA R, MhERE REFEAN EOF & REOF 4
Hrae i, ETTHE MBS B AW AEE - UREL. 60 AR 80 FIC I H LR KT 4
NH S, o A2 PR O AR e (M K AT 2. 5 R AL L b B o R R [ 1 P e
WAk IE Ha[REY ENSO F £ 3% £, CEOF ¥t %01 ,ENSO W] g 3 4 3 W 05 &
W) s KL 19531857 1 1965 SFR.GLRBELERE - FRITMEEEE s H £3.7—8 B4
AT R R 6 A4, 7 -8 BB, JLRBWH —FI 0. o] 0w, e
PR ILER E e ARk, R MR — R BRI FREER 2R T REHY
FRETEAERE . ZTXEUYESFNT S8 L.

VLR ) £ R STT 40 SERYER BTG TR, RETEEM S B, et
SR T T W9, 4 45 ST 1 bl A% R A5 SRR A9 P2 AE L 98 B T I IH Y AT 10 B4ER
P A BT A ST L O ST T o L AR, AR TR TR T R
HLGE 500 SR 3F BAHRIDPES T (i o 5 8 s 0 7 8. A Fr B, 1T
Tk R 30 S —il 5 20 LB CH TG 6 A ET FRaE, i
40 047 4 VI SR AT ot 51 5 00 L B SRR 20 D R R R, e R B S R B 17
— 18 theg . MEE 20 B4 K RSN AR . M S R WA e 3 MR
FIAF .5 AL R 20 REG, W RSB EILPE . 80 FRMERERY  RiLh T E
SRR 20 I MR, Wil Pl A o R A, i g 2o R A, arutes
FROLTY T REREAR T BT 5 3] 0 585 7% (L AR B oc . A AR FE B F, M & ot i
[ e LA B 0% 1 RO (0 S O R S T o 8 L T T T o o kL AR A ]
PREES Ak UMK S R TR IR R & W EH AT 547 8 L S 30T 8B o] BB (2 40 1D
FEE R b A, HEE, EER AR AT RS2 TR, BT S s T+
BEAR R WR Ui £ i .

EZ REMNSHERER - EN BB, AXEF Rkl SR K TS ST,



B N 52 FRE R RN HERD AR & B P R R S A O AU PR TE LAY BB R
KRl b P T A AR T RO RAEN AT . [ B B — TR A

AT 8 v P [ b T o P L L TS TR A T R A ) S L R
HE TIE,

P FERE AL AN A H S KY85-10)
— ARSI Y T R AT e oo SR K T I R A 09 82 0
- BHE
199553 H 8 H




Foreword

The topic “Study on the observational facts of disastrous climate and the regularity of its
occarrence and development” is the 1st research task of the key application research project
“The prediction of disastrous climate and its impact on agriculture and management of water
resource” (No, KY 85-10) supported by Chinese Academy of Sciences during 1991 — 1995, It
includes following five sub-rasks.,

1. disasters caused by different time scale mainly seasonal and annual disastrous cli-
mates

2. statistical research of spatial distribution. type and frequency of occurrence of climat-
ic disasters ;

3. occurrence rule and development trend of climatic disasters;

4. comparison of disastrous climate at present time to that in historical time;

5. relationship between climatic anomalies over China and over the globe.

Altogether 35 papers appeared in the collected papers. which were arranged in order of
the number of sub-tasks.

Concerning the damages of climatic disasters, it should be noted that studies of the firs:
topic had concentrated on elimatic anomalies and changes which usually bring about damages
to the agriculture and water resources, rather than on the damages themselves, However. a
fundamental knowledge of latter is necessary for completeness of the topic, and for under-
standing and awaring the severity of disasters. It will provide a quantitative idea about the
damage , Especia_ll_ly, to the crop yields. Unfortunately, it does not mean a simple job, for
crop yield depends not only on the climatic conditions, but also on the progress in technology
and on the reforming of the society. Therefore, the impacts of factors other than climate
need to be removed by subtracting the trend from original crop vield senies, Nevertheless, a
linear or polynomial trend will not always depict the non-climatic impact. The procedure it-
self sometimes eliminate a part of the variance which relates to changes of climatic condi-
tions, and some of the impact of the society were still remained in the series. Moreover, the
relationship between the crop yield and climatic conditions has never been linear in character.
so it is very difficult to find any straightforward dependence of crop yield on a single climatic
factor. Therefore, the crop yield was often compared with a disaster index which consists of
several climatic factors. The discussion outlined above, however, does not imply the impos-
sibility of finding out a predominant disaster to any one kind of the crop yields. Studies of
this topic indicted that 1'C of lowering in temperatures averaged from May to September will
reduce the rice vield in 46. 5 kg/mu (lha=15mu) in Noctheast China, and 100mm of increas-
ing in April —October rainfall will decrease the rice yield by 7. 5 kg/mu in Changjiang River
Valley. Delay of the last frost or earlier arrival of the first frost are unfavorable for whea:
yield in North China, For example, in 1968 in Beijing the first frost appeared 14 days earlier




than normal and the last frost occurred 20 days later than normal. while wheat yield de.
creased by 40— 50 kg/mu.

However, these relationship may or may not true in the reversed situations. (Of course.
high temperature is in favor of the rice vield in Northeast China. but an 1'C positive anomaly
of temperature does not necessary imply 46, 5 kg/mu of increasing in rice yicld. Variations in
crop yield depend to a great extent on cultivating tachnique , species of the crop and social en-
vironment. That is also the main reasor why we concentrated on the climate rather than on
the damages.

Despite the great complexity of the relationship between the climatic conditions and crop
yield, studies in this field has already identified & great deal of climatic disasters which are
crucial to agriculture in China. A systematic study based on the data set from 1851 to 1530
has been carried out in the present topic to reveal the most serious climatic disasters to agri-
culture. A series of climatic disaster map has been compiled for each season for the forty
years and will be published. Results of the analysis on the seven climatic disaster, i e. ,
drought . flood, low-temperature , cold wave, frost, snow disaster and typhoon are included
in the present collected papers.

Droughts and floods are the disasters which have the greatest impact on crop yield in
China. Studies show that 602 of the agriculturi! damage are related to droughts, and 23%
ter floods, This is to say that more than 8027 of the natural disasters in crop yield are due to
drought and flood. However, climatologists, agriculturists, and hydrologists use different
deflinitions for drought and flood. In this collecied papers the percentage rainfall anomaly is
used to defline the phenomens . for the natural rainfall is the lundamental factor which results
in the oecurrence of drooght and flood, Thlferent thresholds were adopted 1o fie the seasonal
and geographical changes in precipitation. Studies in this field have been concentrated greatly
on summer droughts or floods along the Changjiang-Huaihe Kiver Valley for the greater de-
structiveness than the athers. The L{mughls in 1560% and the floods in 1980% are well know
in China. However, droughts and floods in other seasons and other places are also important
to the agriculture in China. Therefore. droughts and flood in spring and autumn were also
examined in detail. It is indicated that spring drought was prominent in Morth China, bur al-
s0 can be found in Southwest China. Most of spring drought occurred in 1960's. Aurumn
flood has great frequency in East and South Chipa. but avtumn drought is very commaon.in
the whole China. 1%60%s is also the decade in which a lot of autumn droughts occurred,

Temperature changes were also considered in studying the impact of drought and flood.
hecause water requirement of agriculture depends also on ‘emperature. An index was de-
signed 1o represent this requirement. Studies indicated a deficit of 30--50% of the water
amount needed for the agriculture in North China, especially in spring and autumn. but
sometimes also In summer.,

Generally . lowering of temperature influences negatively on the crop vield. Cold disas-
ter in spring and autumn, and cold wave in winter in South China, frost disaster in

Changjiang River Valley, and summer low temperature disaster in Northeast China were ex-




amined.

In spring persistence of daily temperature lower than 12 C will destroy the sowing of
rice. For example. in 1976 in South China 1. 7 % 10° tons of rice seeds were lost due to the
spring low temperature. These spring cold disasters occurred with a 3—4 vear cyele and a
ten-year alternation. The frequency of spring cold disasters was higher in 1960"s and 1980°s
than other decades. Autumn cold disaster. locally referred as Cold Dew wind, will damage
the late rice yield in South China. Seven of the nine cold disaster events in the last 40 years
occurred in the period of late 1960% and 15970%, showing obvious inter-decadal variability.
Severe cold wave which can lower the process temperature by 10~ 19C within a few days in-
fluences not only on the overwinter crop and multi-year growth economical forest, hut also
on transportation . communication and power transmission. Mine severe cold wave event dur-
ing the last 40 years all appeared in 1960"s and 1%70's, although the frequency of weak cold
wave was higher in 1950 than in other decades. 1980"s was characterized with diminishing
of cold disasters. in spite of that positive temperature anomaly of 1980% in China was much
less than that for the globe.

Extremely early (extremely late) or early (late) first (last) frost along the Changjiang-
Huaihe River Valley have occurred with the probability of 524 and 11% respectively. A 2—
3 year cycle was found in the former and decadal alternation was not significant. The last
frost came late in 19607 and 1980°s along the Changjiang River Valley. But the variation of
the date of last frost along Huathe River Valley showed some trend of its early ending.
Changinlg of dates of first and last frost in North China can also damage the crop yield, for
example, delaying of 10—20 days of last frost in 1953 reduced the wheat vield in abowt 50
million kg in Hebei Province.

Low-temperature is one of the serious disasters in summer. It will damage crop yield es-
pecially in Mortheast China. A severe low-temperature season (May to September) with
temperatures usually 1. 7 — 4. 4 U lower than the normal can reduce crop vields in Hei-
longjiang . Jilin and Liaoning Provinces by more than 30%, 30% and 203, respectively.
Most of the cold summer in Northeast was stronger in 1950 and 1870%s than in the other
decades,

Heayy snowing in Xinjiang Autonomous Region, Tibetan Plateau and Inner Mongolia
Autonomous Region influences greatly on animal husbandry. A prolonged snowing lasting
for 30 days [rom February to April of 1989 perished about 1. 6 million of animals and 0. 96
million of young animals. It costs about 170 million yuan. Snowing disasters during 1961 —
1890 occurred with the frequency of 23%, 16% and 6% respectively in the aforementioned
three regions. An increasing trend was [ound from 1960°s to 1980%s in the first two regions,
It is believed to be related 1o the general warming trend in winter.

Typhoon is another series disaster, which affects not only on agriculture but also on so-
ciety. 28 typhoons per year were ohserved in western Pacific in average for the period of 1949
= 1892, with maximum of 40 (in 1967 and minimum of 20 (n 19517, The number of land-
ing typhoon varied between 3 (in 1950, 1951) and 12 (in 1971}, The average was 7 for the




same period. This frequency decreased in an El Nino vear and increased in a La Nina year.

Studies mentioned above indicared that climatic disasters in China vary with three time
scale fluctuations: (1) short term climatic oscillation such as 3—4 wvear cvele which may be
linked with ENSO; (2) decadal variability » most of the disasters were concentrated in 1960"s
—1970"s, it may be related to the coldness during that time in China and (3} the long term
climate variation trend, it may be associated with the warming of the climate.

(M course, some disasters can be found in the same season or the same vears. Tt will un-
doubtedly aggravate the damage to the economy and society. Then, the combination of the
disasters was also examined.

China is one of the countries in which monsoon dominates the climate over the territory.,
so climatic disasters are closely related 1o monsoon variability., To understand the mechanism
of climatic disasters, variability of monscon rainfall was studies in derail. EOQOF analysis was
carried out for the rainfall field which consists of latitudinal average from 20— 45"N and from
March to October, EQF, showed that the normal seasonal course explains 86. 5% of the total
variance. Changes in temporal coefficient indicated a 50% range of the total rainfall from a
dry to a wet year. The high order EOF showed contrast between the months or between the
latitude zones. Power spectrum analysis of EOF, coefficient depicts a definite peak in 2. 8
vear and 22 year band. The latter reflects the rainfall deficit in South China in 1960's and
1980's.

The technigue of rotated EOF (REOF) has some advantages in revealing the spatial
character of rainfall anomaly., REOF, of summer (June— August) rainfall anomalies explains
12. 4% of the total variance. it shows obvious contrast berween the lower and middle reaches
of Changjiang River and North China. REOF, is characterized with the contrast between the
eastern Tibetan Plateau and Northeast China in one hand , and Southeast and Northwest Chi-
na in the other, which explained 11. 42 of the total variance. The latter has never heen
found in other previous studies. Moreover, relationship of REOF coefficient to the subtropi-
cal High in western Pacific and to the Tibetan Plateau circulation index was examined, Pow-
er spectrum analysis of rainfall variations showed the extstence of 2—3 year and 10 year cy-
cle. EOF and REOF analysis of summer rainfall in China and Japan indicted that the
Chafigjiang-Huaihe River Valley and west Japan are under the control of a common climate
system. Abrupt change in rainfall variations in Northeast China was significant by the end of
1960"s and in the early 1980%s. The 2.5 vear cycle and other high frequency fluctuations of
rainfall infers the possibility of its linkage to the ENS‘IU'. CEOF analysis also supported the
aszociation to ENSO. In 1953, 1957 and 1965 (all are referred as El Nino vear) and the fol-
lowing years, rainfall was above normal in June and below normal in July and August in
South China, but it was below normal in June and above normal in July and August in North
China. Rainfall was above normal in South China and below normal along Huaihe River in
the year before an El Nino year. Some relationship of June rainfall to the SST in global scale
was found. Studies also indicated that winter monsoon can be used as an predictor of summer

rainfall. All these may be considered in making seasonal rainfall prediction.




The results outlined above were based on observational data set for the last 40 years. In
China there exist a lot of documentary data. The historical data about drought and flood pro
vide good evidence of the periodicity which was found from observational data, and supply
important background informarion for modern climate. Many early studies on drought and
flood are based on the data for single stations. The present subject has carried out a series of
research to construet drought and flood series for Changjiang, Huanghe and Haihe River
Valleys and for their reaches from 1470 to 1890 AD. Then the cccurrence of drought or flood
in one of the reaches was compared with those in other reaches. This provides some spatial
pattern of drought and fiood over China. Changes of frequency of severe drought and {lood
are evident. Seven severe flood events were found in 20th century, along lower reaches of the
Changjiang River Valley, and among them six occurred in the second half of the century,
though the mean frequency is once in thirty years in the period of last five centuries. It infers
that the recent forty vear pericd is characterized with greater frequency of severe {locd along
the Changjiang River Valley. Much more frequent severe drought and flood along the
Huanghe River Valley appeared in 17— 1%th century rather than in 20th century. But the fre-
guency of severe drought and flood in the Haihe River Valley was greater than normal in the
20th century. Historical documents proved that fluctuations of drought and flood are concen-
trated in three frequency bands; Quasi-Biennial, 5 year and 20 year cycle. The QBO predom-
inated over middle reaches of Changjiang River, the upper reaches of Huanghe River and
Haihe River. The 5 year cyvcle is prominent in the area of middle and lower reaches of
Changjiang River and lower reaches of Huanghe River. The 20 year cycle is found in the mid-
dle and lower reaches of the Changjiang River and middle reaches of the Huanghe River,
These results are more or less consistent with those identified from the observational dara.
Historical documents show primarily that climate in China varies usually between warm-dry
and cold-wet episode. The predominant character is of warm-dry in the Huanghe River and
cold-wet in the Changjiang River. However, rainfall in China changes nonlinearly in general
with temperature. Predominance of warm-dry or cold-wet regimes does not exclude other
combination of rainfall and temperature changes in some periods and in some region. It is
more complex when the anthropogenic impact was considered. The global warming may in-
tensify the Indian summer monsoon, and increase monsoon rainfall. But no any parallelism
was found between summer rainfall in India and in China, especiaily in South China.

Climatic disasters are one of the complex and important problems to which greart efforts
should devote. Research in this field will benefit to agriculture and society in general. How-
ever it is impossible to elaborate in a collected papers based on studies within a few years.
Therefore, present collected papers provides only a summarization of the main research re-
sultz of this topic. A great deal of research work should be required before a more robust
conclusion can be made.

This collected papers was edited by Guo Qivun (Institute of Geography, Chinese Acade-
my of Sciences), Wu Guoxiong (Institute of Atmospheric Physics . Chinese Academy of Sci-

ence) and Sun Anjian (Mational Climate Center, Chinese Meteorological Administration).
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