\

AN RN

#B OK

5 d kg



T RERHSERMAR

R WEA

 zma ges R

L dd ks




A g &

FXMA A" CHREKRBIICBRICH A RILE. LUEM SRR YER, RLTHREBARTS
FEESRRE (BE. £F. 20 R, Al BE5, DASHENSKETIN ®, ERAETSE
HSBRUM, BiMLSRERTHHER. IAHEFRERYE-FiT L. RESEAS, BiRgSHD, aih

SFitRAMERERARY,
ABREFRE, HE. FORER. ME, SR, B, THAR. Rl K. KA. EE. LB

KK . SR EMHEEERIIMNLSE. B, MY EEARRFESS.

BREESE (CIP) #iE

ARG EMSETM R/ JHEEEN. U
K& s, 2000 8

ISBN 7-5029-3012-4

Lo . 3., 0L EHRAEER-R-T -
4 V. P456. 1-53

oh B AC B 4348 CIP BUBHF (2000) 38 47725 %

IEEEHSERANTR
HMeE EHEE RMHE REE IS
FERE: AR BRdE, Bt
HERit. #4642 HEHS: x # FTERKS: kA

bde i wi

GEEEREK AEHE 46 9 WFESRS: 10008D)
ALFR R HEENRI e R
FHBESEILTRITRRIT SEEMFEBELY

¥, 787mmx1092mm 1/16  EP3K: 22.25  F¥. 570 FF
2000 %E 0 BE—RE 2000 5F 9 REE—IKEDRI
¥ . 1~600 Er: 48.007C



FF

KB R ERSEREMEREN AL LR E W, BB ZF AN
XESER. ATHIEBRTRR SSMRKRIHFLERE THRAORHRIIUR
. SR H ATXE A LU B e EUR B BN A B R R e B L RN A R
SR, B YRR BEM R

PERAE T RE K # %, RS BN, RRRR W TR, B EE,
HRXEXFESEKRE, SERTEAREERHEHIEE ERIZ TN ERET R
%, BIRBEKESHARE., “NEHE, REFREAFXFEPZERBOAE —“PH
SIS ERMAENHR”, A EFRAST ARG T REFHTE T REHEN
BB T E LR F IR ST, T AR A R AR TR B 5T R AR A S U F
P

B AR 4 EEMEN BT FHAR. BN RKNEE RE GRER
BXRENSENE WERE RESETREEEANET, RESHESFNEN
B AR R R (S S5 B, B B S M L 5 RO 0 B BER T B F
B ) TR A O W Al 2 R F R A KR ASARME R Bl 9 I A AR
THREF—RRBERELR . EPRBIN LSR5, BERL. A SLrEATEE T
ke SEETER RN, R EE RS R G L5 A S RS AL S AR A
B4 B IE Y, 0 R AR E M TN AL, (R R A SR MO T L 95 K ¥
/EETRERMEAR.

A SCALC A 52 B RHE R SCGREE) BRI R T IRBA BOCH AL, B T TR
EReHITEEHSERNAFALS FENFERSHKT. REBGNEFEFIR
B T, BRI

AR, RS R BB AR K, 4 ATE R L R R R AR 7F
EEBAES EIRFRRE. RNNASSE N FHRR, FAERVRBIOH R
i, W R LR A RFER R E LA T,

FERESRERRK
THRB
; 2000 4 8 A

Wrhé 145 [



1][13

Al

(S HREEHEBMFFORNE T RENBE LRI FRRARLH.

EERNEESZ BT HCREEHSBETNZZOFIONRS T, K
EREBEEH 96-908-05( KR L EH S EHI AL 5 R E R 57 55
PR, AR BB T 96-908-05-07 BB MR BEE  EFES XN KHBA TN R
GEBF ROl —H5

L RERBURBATESEZREERSBTOHEST. S EE5LRIS
EHXBMETAAZE, B8 BEHORA LR, RS EESKTRF.S M
CEEE RESBYAFRFSEUREBF LS ET 13 NARFEEL. BHF
HARRAEBT AT R R JEEN & KA BRI, R RS R L, W R
— RS REENSBEN. FRLS % ALY 4 FEHRAEHE ACH
WEAES, B T KRB LR R . AXHILE T AREAY 52 HEER
THEARRE, VEFRLTH T RERBFRR, L aERENE 3 ERRTH
17, BTRKRE R RRNWHFRES B XSRS,

SRR TR A T AERRE R R B AN . AR TR R, AL %
ERIE S B F LS 6 A FOR WRB EARRER B RBRE. 6
RERE EESRRENKBREFNESD ., HEFRRERTHES LE REH
CEREE, R EA A, 5 5 B F AR F 3k FE A A
FIF 540, xR R M LW STE F B i R B i, 54 8
5L 8 G YR BB SE B ARERGE A . H AT ERM A2 R WIS H T E N E,
RNMEFTRAD X, RELFBEF LT SEF7E, R KR THRER
B ) B T R B R

A XEAASNAES L REENRTRER 2. RERHRELAR
HEFN,;3. RELERESHEEAAREIN 4 " RERFRBEEAAHA

1



R ;5. L KRGS BRI 6. TR EMSBELN FW LS RS, K
FESHXERESPISAFE BHRIBEATFE—%.

ST 1 O o S A 0 BT SV SR T 5 R R B E S AR
RIEHFR SRR B AT 4 AN R R — B R BN £
MEE BPRRTARERE G RTINS R FER, MM E RN T
RSN, RITRA B AT R SRS TR, B b T2 2 WK R 5 %K
AR, R R R B2 R, BRI E.

FREBENER, T RESERENERK . AELRRE K 0 EHL X0 B
B, 4 SRR AL | M 25 A M 4 AR B B A 24 R R ST RS R P B, R AT 52 A
5 M EERIE, BRRELES,

AEEE M BE. RER PR SARN AT ARRET . REUR
R FRACIT M TR AR B R HERR 45 B,

FHE
2000 4£ 8 H




F
s
F—845 I'EEEMNIERNER

L HREPSBETRALF IR covreeermenmmenniennnes « BHEY (3
L IERABRBRESBBEMBIMBI IR oo 28 (20)
4. rgm;ﬁﬁﬁﬁﬁﬂﬁmﬁwﬂfﬁﬁﬁ e msd sk et dpa i e e ses Ak ke A }W#ﬁ (27)
S8y IRERFOSTLARETY
1. EEPAEERRES T RRAMEEX AR oo BN, LEHF GD
2. BB RREBAKREERGEER v BRE. RYMHK (5
3.wxx¥ﬁmﬁ%rﬁammﬁm%%§' sweneen --ﬁﬂ%.jﬁﬁ(m)
4. ERBIR K 2 RESE" - - HE2 (60)
5. i 500hPa SFHARCUE KA . &%?ﬁﬁ "mmmwm-ﬂf#‘%ﬁ%(w)
6. HRESBHBRESZRAKBR SR - e BHIE. BKK. ERE (70
%%%mﬁiﬁﬂﬁﬁﬁrﬁﬂﬁmﬁﬁﬁ%ﬁm--~mmmmmmmmuﬁm%(m)
8. 2 TCH R B AE AR FARR K B ARG RE T coeneesmnmmemmemmannnnanoninnes HRE2E (1)
9. I"HEFTRBIRE EHHKKIFMEFAE woeeeeerrrererememmmemes J{HEE, LB (86)
10. JHRBIRBI SRS B LE corervermerermremmimenmnsneee A R 0D
1Lrﬁﬁﬁm%ﬁmﬁ$ﬁ%ﬂﬁﬁ%ﬁm'- seeseenenneees BHYE (103)
12. ITARRITTRABRE FRPEHIT - sreesserasereras e HREZ Q11O
1&Fﬁﬂmﬂﬁﬁmﬂﬁmmﬁf%&ﬁmﬁ¢ﬁﬂ-mmm~-mmm~%§§(nm
4. NEERPRHFTISRR L seereesesessnenen e RERET R (123)
15. "RBEAEMIERERA" - mmmmm"ﬁﬁ%1%m&.5§§(wm
1&ﬁa%§§$m5m%ﬁmw&@m' --------------------- WEA. XX, BRAL 137
llFﬁ%%ﬁﬁ#ﬁﬁﬁﬁ%%ﬁ&ﬁ&ﬁmﬁﬁ“m"ﬂmﬁ ERE EHRE (142)
18. AMEFHRERKRE I . REBEIEE  ooomevermeemeen - WY, BN (148)
19. AEBMEMIRR 1. BP MEEHE oo 1&!‘7@% LB, Mk (15D
20. I"RBHRELHHTHENERIR « FHEK. EAE. KA 154)
21. BLERRKIARESELGE AR - o W, BHESM. LB 159
1



B=EBY IRELEXRRAK/TARI RS

l.ﬁﬂﬁﬁﬁﬁﬁﬁﬁkmiwﬂﬁﬁﬁﬁ'"mmmm-ﬁ*ﬁ HEE. WFE
2. TREFREELARBEWI oo - RBE. Rk
3. 40 BET REBTEBITEDN verrervrerierraiiicnii, JRE2E Rilggs
mﬁﬁ#?ﬁﬁ%mmﬁﬁﬁk%%ﬁﬁ‘ﬂwmmmwmmmm-ﬁmﬁ\ﬁﬁ%
&Fﬁﬂﬁﬁﬂﬁ%ﬂ‘ﬁiﬁﬁﬁﬁ##%ﬁ@ seeweeeenn GLRSE BHADE
6. BNEYTRETRAFHLRNEK B - 3%% LB, B
7. BT EEF PRESS Fkf FASBREN - R 3 - 1.
&%ﬁxiﬁ#»ﬁﬁmMﬁﬁmx m%m%&%ﬁﬁﬁ%ﬁﬁ -
- - RER. REH

gﬁﬁﬁiﬁﬁﬁﬁﬁﬂﬁﬂl ﬁﬁﬁﬁ L N P?%%Eﬂ%ﬁﬁ SR
- s -~ RMK. RBH
h&ﬁﬁ&f%%#ﬁ&ﬁ#ﬁﬁ*% -mmmmmmm"ﬁﬁﬁ.wmﬁ

$mEs Pmﬁﬁﬁﬁﬁﬁﬁﬁﬂﬂ&&ﬂm
1. RBH SIRERBALAI AT v JIHR
2. r—;&;ﬂﬁsﬁﬁg‘:ﬁﬁﬁﬁﬂgjﬁﬁ U PR (I - 1 - 1
3. BB BE RO A RS ooveeveeemsemssonmmnnsscs s WHIE, LB
4. BREESRENT. RAHS ﬁﬁﬁﬂﬁw ~mmmmmmm-wMﬁ
5. " HAH SRS IRE mﬁﬂﬁﬁﬁﬁT%% .t
6. MAFSIERILE . ARMBEN - eeernereaans ﬁﬁﬂ -
HABS HERBEHEAXRRE
1. EEKBEHBRRERR RS srasnanees eeee EE
2.&ﬁzﬁﬁﬁ%ﬁ&ﬁﬁmﬁnﬂﬁﬁﬁﬁiwﬁﬁ e EEAE
3.$$Eﬁﬁﬁﬁﬁﬁﬁﬂﬁﬁﬁﬁﬁmﬁ%%ﬁ - EHeE
4. EIRBEHGERIBGRR - - R, WFDE. $ﬁm WENF
5. rareer

Xm%%ﬁm%ﬂﬁﬁﬁﬁéﬁigﬂﬁﬁﬁﬁﬁ

- A, 2BE. WEQ,

ﬁﬁﬂ IFEREGEMAGER . MEE RS

1.

20 PARAEERTIRTIRRLE worovevonevsesessessmsemssssnneeses @3, WA,
3 CIREAESBER BRI TR L ooorerrreriomssensis e FEK,
4. RS EFREDS RGEHTFH oo

PREEMTREN . B LS REERR BB oo FOHT,

#&%

W
g Ll
wHkE

- FR®

e L

- BB

(169>
(176)
183)
(189
197
(201
(205)

(209)

(217
(224)

(233
(242)
(254)
(251)
(266)
(272

(281>
(289)
(296)
(301)

(308)

(313)
(316
(323
(329
(332)
(340



CONTENTS

Preface

Foreword

I.

I.

Advances on the operation of short-term climatie prediction in Guangdong Province
1. Advances on the operation of short-term climate prediction in Guangdong--------:
P D (M T T T RED
2. Advances on the research of regular patterns of precipitation in rainy seasons in
Guangdong and their causes of formation and prediction  +s=+re=esesseee Lin Ailan (11)
3. Advances on the research of climatological features of low temperatures and cold
damages in winter and spring in Guangdong and their predictions+=ssssseserrese
T T T T s ()
4.  Advances on the research of climate rules of tropical cyclones in Guangdong and their

prediction sramsssnasisnarsssssstsnssrssrersarnnssnnnsnrnsnnnrnssnnssnrsnisnenssees i Chunxia (27)

Climatological patterns of drought and floods in Guangdong Province
1. Influence of southwest monsoon outbreak in the South China Sea on important weather
during rainy seasons in Guangdong +++essssersessesnsceinaniaes Xie Jiongguang et al (37)
2. Relationship between anomalous summer precipitation variations in Guangdong and
SUMMET MOMNSOONS * *+++r+ase st eesssesssrersssasarisssnsansrensesenceens Liang Jianyin et al (45)
3. Relationship between SST in northwestern Pacific and precipitation in rainy seasons in
Guangdong® sesesssesssssessississnsasnnnnnseeseene s anesneneeeeaes Xie Jiongguang et al (53)
4. Multiple time scales analysis of rainy season rainfall in Guangdong " «+++++ssesveeen
tteesseneonseessneeesnanterasetn rtonr Rt ate essnssnsarnnnstasossssnnsasanniiareneesenses Lin Ailan (60)
5. Characteristics of general circulation associated with drought and flood anomalies in the
first rainy season of Guangdong +t++++ssssssssrsmsassnssineneneernnnens Ji Zhongping et al (66)
6. Characteristics of drought and flood anomalies in the first rainy season of Guangdeng
and diagnoses of the causes of formation =s«s=+sssssssssesenees Xie Jiongguang et al (70)
7. Preliminary discussions of predictants in the first rainy seasons of Guangdong” «=-+:-

PP T 4 T ]iongguang (76)

8. Forecasts of monthly and seasonal meteorological elements in Guangdong using
analogues of 500hPa circulation «essssssverssrencsrnsassessrassmnmennassranees Lin Ailan (81)
9. Application of singular value decomposition analysis to the prediction of rainy season

rainfall in Guangdong* ss+ss+ssssresssssessseessssisnessnssnnsneeeesns Xie Jiongguang et al (86)

10. Comprehensive application of primary components study in the forecasting of monthly

rainfall tendency during rainy seasons in Guangdong --+-:++- Liang Jianyin et al (91)



11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

Multivariate mean generalized function model and its application in short-term climate
fOrecast sreessrssrreserssaserarsanaserninessitosnsssssse s Xie Jiongguang (103)
Study of preceding signals and conceptual prediction models of monthly precipitation
anomalies in the first rainy season in Guangdong sw++==++++++seroeeeseeee Lin Ailan (110)
Characteristics of drought and flood in the second rainy season of Guangdong and
diagnoses of formation causes «wsesssesssesssneneniiinaeseneeeees Lin Ailan (115)
Analysis and forecast of precipitation distribution trends within the rainy season in
Guangdong' TR I T TR TP T eebetsssnsatsananearsteean At annans Liang Jianyin et al (123)
On the nonlinear forecasting of torrential rains in Guangdong ™ «ss«teesrssssesareees

crerressanrostentarssrnrasanansssiatessasasenrnsnssesarsnnnsensnnnnessesss Xie Dingsheng et al (132)
Short-term climate prediction of day-to-day weather elements in Guangdo.ng and its
application® s+essssesssersesenmnamnanssnssnssussssenssnscsusinnsnenes Xie Dingsheng et al (137)
Climatological condition of distribution of month-to-month rainfall anomalies in
Guangdong and assessment of its predictions™ ++++s-+:=+=+ Xie Jiongguang et al (142)
Composite experiments of monthly rainfall forecast‘s —— Linear weighting method
eernvennersnsnnransun reressseeeriesesssans s sneansasnerssansssnsesesns Xie Jiongguang et al (148)
BP network method

Composite experiments of monthly rainfall forecasts
eeereeenstansnesessasensananssssshssenresasraersnssensenessssssssinaressns Xje Jiongguang et al (151)

Research on real-time dynamic monitor index of drought/flood disasters«s-=r=+=
reeeassesiessasnerseeranssresnnarsasnessarnansranasssssssssnnasssnrns Wang Chunlin et al (154)
Evolution characteristics and tendency prediction of annual highest water levels in the

Xijiang River eeeesesssssacsesstsestmmmmunssiniamisseensn: Huang Zengming et al (159)

1. Climate variation patterns and prediction of cold damages in winter and spring in Guangdong

Province

1.

Multiple time scales analysis of climate variation in Guzngzhou during last 100 years "
S veseesemssssssnnnnesans Ji Zhongping et al (169)

Climatological diagnosis of winter temperatura variation in Guangdong ™ «==ss+er==-

vessssssiesessassseessissneneens Liang Jianyin et al (176)

R T L R L L R L T R L

Characteristics of cold wave action in Guangddng during the recent 40 years” ===+
e eetteaetasssnnersessnniasennnsrnsaennasunrsnennssessesnnssssnnnensnnssesasases Lin Ailan et al (183)

Analysis for the yearly prospect of cold and rainy weather in spring Guangdong”
e tteesessassneessesunnrenasssnnseeattssarsrrnnrenenasssesrnsssenessssnnnne Ji Zhongping et al (189)

Experiments that interpret dynamic statistics of monthly temperature and precipitation

in Guangdong reseeersesssrsssn s it ast st e s s Ji Zhongping et al (197)

Use of optimal normal climate state in monthly mean temperature and rainfall forecasts

in Guangdong sereseesrensaresesennane viesseesrarsosenesssesnnansnnnseenes Luo Xiaoling et al (201)
Prediction of monthly temperature in Guangdong based on the optimized factor PRESS
e esasmeseranonneaiess Btnnrvessnsarn e reernessarnanaras vevesssseussensene Liang Jianyin (205)

Schematic prediction model for extremely severe cold months in South China winter



9.

10.

~——500 hPa geopotential field and SST field® ==-xs+sss2esvessss Wy Shangsen et al (209)
Schematic prediction model for extremely severe cold months in South China winter——
physical factors of general circulation, polar sea ice and perpetual snow«:-+--
B T R T R P PTPPY PPN A1) Shangsen etal (217)
Application of wavelet transformation in the prediction of temperature tendency in

winter and spring in Guangdong ssseeeeseernsseissiannness Ji Zhongping et al (224)

N . Tropical cyclones variation patterns and prediction in Guangdong Province

1.

Wavelet analysis of annual variation of tropical cyclones in Guangdong=-++=+«+++"
R O OO L T T T L T N P PR P T T Llu Chl.ll’lxla (233)
Study of formation causes for ancmalies of annual tropical cyclone frequency in
Guangdong s--esssssersssesessiunnssniss s s snnses s s sesssesssennssssss Liu Chunxia (242)

Singular spectral analysis for tropical cyclones that landed in Guangdong=++++-+

crettiesserneseeteaa ser st asaaesasnesesssrensase e esseses eseaneensens Xie Jiongguang et al (254)
Analysis and forecast of the tropical cyclones that made the yearly first and last landfall
in Guangdong" «sseserrenseresarsaniireceniicsinictinsisansain s anenee oo Xie Jiongguang (261)

Short-term climatological predictions of tropical cyclones in Guangdong— the

application of the forecasting method using analogues ol phase spaces=-+ex++

raterasse ey ennarn nrsansese anossassnnnarsasnarasasassrsnassnanssrsersnnsrsnansessee | in Chunxia (266)

Prediction of annual and monthly frequency of tropical cyclonesss-ssssssserses
eeeersteesssesereiasenietsnstenes essrarens srasssssssssanssessesnensssseessness Xie Dingsheng et al (272)

V. Regional short-term climate prediction model for South China and others

1.

South China regional short-term climate prediction model and performance study*
teeumnerserrasseesestertoss e asserat rransennirsanaranertanerressesanassensnissssns Yan Jinghua (281)
A time filtering scheme for the South China regional short-term climate prediction model

products and real case analysis® seeermereressesssnneniniinniie e Yan }inghua (289)
Performance analysis of monthly rainfall prediction with the South China regional short-

term climate prediction model ++++esessssresensessnseeuneaniniaaeasisaneenness Yan Jinghua (296)

Relation between the El Nino events and climate in Guangdong " «+«ss>ssssereen=ee
U PRI . T Shangsgn et al (301)

sssnsssesern san

Analysis and prediction of the relationship between the activity of the solar spots and the

indexes for subtropical high intensity +s+sesesessstereraeeeeees Xie Jiongguang et al (308)

V. Operational system for monitoring and predicting short-term climate in Guangdong Province

1.

Designing ideas for the framework of an operational system for the monitoring and
predicting of short-term climate in Guangdong <=+s:+*+ Huang Zengming et al (313)
Prediction system for short-term climate in Guangdong =+ + Zeng Cong et al (316)

Monitoring and early-warning system for climatic disasters in Guangdong+*-*
e s e et TR L L L R LR L LR L Wang Chunhn et ﬂl (323)



4. Development of a scoring system for short-term climate prediction in Guangdong
sseeteseesssesisanetisssennsenaneene s Luo Xiaoling (329)

sessrsessaeness Wang Chunlin et al (332)

5. Design and realization of database subsystems
6. A basic database system for historical climate in Guangdong +++-*+ Lu Yongping (340)




% — 4o

I P kR EN LK






ImRESERUR Y %3 R

vip LB

THFOSRE

2 R

AR 10 FAMRBELF MK TET BN, AET I FERSELE TS5
HfiAK T 58RI 10 4 R ARE T A IR A A S TR L F BN LB T AR, '
KRERSBMELERES BRI REHSELROY RN BARROTER T H—£1A
RHER BT ENHHIEANPTR FHER T EEESERERR. A LSAERATELS#T
S Es T BT E, R T A-RiIF MR MR RLe el T HERSERY R
%. ERENFELCRKENLRLS N THEFENMERRESEHEAIE.

x@E. FEAE MW R

1 5l B

EAEERNGEERKRBRIID BT REFRDH 30 BEHE, ALEH T RILM
HeHMERETIFSRFENRMRITRRES  BE T FZ2RMES. MEEREFHAR,
540 S0 o0 I A R A 3R ) 4 2R U IR AT 6 7 B A X A SR T 4R o R R Y
ERAMPE RS EHERBY LFLPR ATHMES SRMERE, "RIKRTIEEET
AR5 R NDE MRS 96-908 MF AP ZEBHEME DT HEA FHA.KE.
KR E . & X ES P 40 4 F BT 64 b 5 FORLRR AR, B8 T T E AR B ARk 7 Tl %5
AR E, INRMES T MR SERBR S RE AR, BFH M A 7% 245 0085 B R BTl 7r
B ESL T R RIS R B RS RBIL F RED - FHKF T T HBRE.
A SCH EBUE 10 4F %7 RGBSR BN L % THRAREL , 908 K45 0L 5 TAE BT B A — LR it
B, RS EHHMTE .

2 310 FRAE GRS ACE #9 [IPR

HTFRESSLS B TSR ARSE S TE, RRER, T 10 £4551RE 3~4 £k
EE RS EBM A LS LAEDRS T UEM RS, L& RBATEFESD, FE2ERY
KEATSHEE LT AR AKEYTRERNSEE L. THEHS 1T 10 R MF
OREEER . FRASBUR—-SEEMNKEER LB ESEDI LF 6 —L0FE, 5
Xt B {5 FH 6 — 6 i 5 T 7 AR T R,

2.1 FRIESER

O9E:-1:5-¢- 21

i~6 AETRBBIESFE 2SR RE Z15%. EX 1%, WO<15%. BHEL 1.

3



(2) A mRVE

1~12 HirE M BT R, 4 €0 E BiF
E EPERFTRSBL 60%  ERTMAIHSL
40%.

EETHR 22 B, Bl T34 B R & it 20
(E¥RMEPERE . EEROBERD) % 194
REWHHTIFE, FEBL M HIFE HERH.
AW EBENRETFESRSELRETFESE
A H, YEE+ , — " S HE B PEE N ER,
HENYRER. SHEMRSBEHETRH.

IEHRY
PRAT SR

SERBRN R BRI E R0 0 BT

1 FEEF485

NI TR
#
RE 100 75 50
E# 50 100 50
(LT 50 75 100

X 0.6 = EHERH T

PEE. WMBRIRE 5 R, ERCGER ELMEAR

H+3~+9 RANIER, ENIRE B 10 MR BN EERIFE., HEARN.
ﬁ‘%ﬁ% X 0.4 = EBTMIE
eSS EEBHME N EFRETRAES.

(3K iR B R VPAF

AVFHRR

{4 10 A ZRE 4 A EHSEBRET
WE L IFERER B A EAEL 2CHEE,
10~11C, MREHRELL SCHEB, FEANE
i, i i 20 C M L& HBAE 18.5—21.5C
HFRIER.

B ERK. BESE

BE 9~4 AIFERMBESE, 5~9 At
ERHBHSR. VESREL . BRAEAER
3C, 1 11~13°C , 4% 5% B 1K 8 B I 18 1 7 +
2 CTEEMN , V& N IEW, M5 B KR E
10 C, 325 HBLFE 8~ 12 CHEE W IFE R TH
E#.

BBEESBBRELEAELL OCEE
MLIEE N ER, MBIRERRE RN 34C,
MERE BRI 33~ CHENEEHTME
. _
(OB S RE TR
5~11 A FE Bk f = B M R <K,
2 R a1 (3R 2) R LR BB BE (3% 3) 41 53
TS,

F2 HAFHAREERNERESERSG 6020

i # #E A i A
WwERM (qoE) | 1 X | MeX | 3K
B/ 100 70 50 0

3 AP MREWREIESRS 400D

E ) R
ﬁtﬁﬁ AL
W)

SR
a8 &2

100 60 0

B
SR 0
WREC)

B
EEEE

100 60

0 70 100

i Em E A SBEHE A 15°N LD AY B M T R SR AR
®EEA SRR EE<ISE, T EEREENHTAR
&1 M SIER . AE RN L RRER S Um0 X
P R TR A 2 SCRE P 300 T 2R B, AF 100 57,



(5 KR PR TR By

2~3 AVFRKIRFAR AR, DB SR B E XY T EE . IR A RS HE 60X,
FERYSEE 40U,  FHEMREAERREBEREL s X, BAMERE FERPHMEHEX
L3

2.2 HITiF4HSS
N, — N’
N—N'
AW, N N 4 5 1A R A0 o MR 2 MR A 80 B BONT b SRR T AR TR AT o R
N’ = N X F RSB0 ¥, Fo 6 55 B 2 1 BEHL 1 3 2 S5 B , X4 -1 B L 50

8§ =

p o DLt P
Pl + PZ
RXE P, P, HIE. ARBEE,
L N, = N B, HI5ES SS = 0; 24 Ny = N B HEIGESG SS R 100% , B P45 KB T BT
BB AR T X H TS B A T K
2.3 UHIFBER

HBAE LR SRR RS 1988~1999 EM EREAK VK. A RAFURBHM T G, R a~K 8 o
FH 4~6 ARK, BREAK KB, & K. RBHWEEBHRIESR.

F*4 AN 4—6 ABEKENFME %D

it 1988 | 1989 | 1990 | 1991 | 1992 | 1993 | 18B4 | 1995 |- 1996 11997 1998 | 1999 1981386 1987 ~1939
¥y F iy
HiiRi¥s | 62.5 [ 76.3 [ 52.6 | 63.2 77.6 | 55.3 { 68.9 [ 60.5 | 77.6 | BL.6 | 65.8 | 82,8 | #66.1 76. 8
¥R —0.29[=0.29| 0.25 | ¢.36 {—0.50 —El G.14 | 0.36 | —0.25 | 0.07
®s5 AREBRBREEROD
;| 1 2 3 4 5 6 7 8 g 10 11 12 |

1988~1996 | 40.0 | 47.0 | 54.9 | 46.7 | 61.9 | 47.6 | 59.6 | 49.7 | 42.4 | 45.0 519 47.1 | 49.5

1997~1999 | 65.9 | 45.2 | 60.7 | 56.2 | 65.3 | 5%.3 | 44.2 | 52.4 | 55.4 | 52.1 70.6 | 64.8 | 57.7

H IR .37 | 0,19 [ 012 | 0.16 | 0.26 | 0,06 | 0.03 | 0.09 [ 0.09 [ 0.12 { 0.64 | 6.04 | 0. 13

¥ MBFMMITHERD

K 1 2 3 4 5 6 7 8 9 10 11 12
| 1988~1996 | 75.5 | 64.8 | 73.3 | 80.9 91.8 | B4, 3 [ 62.4
T4 E
1997~1999 | 61.4 | 54.4 | 70.2 | 82.3 58.8 | 5.3 | 52.6
1988~10996 | 62.0 | 67.1 | 91.2 | 68.1 r 74.1 | 51.9 | 50.7 | 3L.0
waREAR
1997~1999 ] 78.9 | 71.8 | 57.9 | 47.3 59.7 | 63.2 | 26.3 | 5.3
1988~1996 94.2199.4 | 98.8 | 93.2 | 0.6
R R +
1997~-1999 89.8 | 91.6 | 94.7 | 98.2 | 100




