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{48 NOAA B <5 T E FRMHEGENE KA HRIESHIT (AVHRR) P, Af]
A E AR R E N 2R E A B A SIE, IR R R T,
A LA T AVHRR 35 73 A0 9618 00 0 S AT A BBt S R BRI R B BT B9 T
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WiEd, MHERPERESTERNRREET TS, #ELEE, ENENE
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ERERVERBRLWY TRENEYRL, FEESHNE PEABHEEER 5K
KEVBUFEBFIHLLER, M EESEFHRATE, WERNMEY 20~30 X7,
B iE . EPERBPERNR, BREUET R RWE K RERIEH 5
FHRE M EHINREE - ERUNES, YRARALRENR, BETFEREE
HARE B ARG T — ER KR,

WMEESERREH. SBROFHELEERMEETERE RSN B EA
Bz RO ST A KSR B E AR —EHEELIA
R, B EERERERLRED TR,

AXMHNREECAFHTNEMLE, S IEESRERNSR, FRAHS
FREEDENARENE, TRIEAFHESTARNENSEWNNEFEER, L
MFHEIBREATEXHSNEE, ATRSNFERSE SRR TR M
#.

2 HRESE

WRRIEEETE (20~45°N, 110~ 123°E) H#EEN. ASBFTE2E, ot
FERLE BEASERMNTENR, WESEEFEYE ZRNAAMBHEA
EEE RS ERT AR FARERMY (BRASERWAREZR). RIBEHFETR
R 0 B 0 SR R R (L R SR G RHR AT, PR SR
FHAREH, MR @A), EMESHRADREXARG RIS
ALAAERYHEIX. FTLL, TEX — X8R b AT RO 08 4 A A 3 SR B Y R s
FERF ST HE AR AR AN E L.

3 HEsSpEIIh A%

AXEHHN PEEBRSEAR T 1982~ 1993 4£ NOAA / NASA Pathfinder
AVHRR it Ve iy NDVI g a5, FEIREN =M HER 8 km, IH
AHRAWEOXR (BIARSII10E, 2110 RARMAXE). FERNEIE
ERB S BRE, RETSSMEE, &R 3025 MEAR 8 km 4y BE
AR T, DR 0 RIE BB R IR, I T RARE. MHBIER
WAL, HMBEMSHAT, FRAERRAAKER (IEEe. #I) M aOHEERTESE. 8
el RANEE, B TE B KA W 10 X7 ot ES SRR 30°SE [/ A SR A 1982~
1993 4 NDVI #12 4.

SBBRFRETCETHEERRAAN IS2ASESHNGEENEARE, Fd 1982
~1993 ERENSTEAZTRERTRERD, ARERTYHE IR KEUHRE
X

HTANSHEFE TR REVFANUBEPRRSRER, W ERBFH
NDVL BB MMK LSRR 2RIE xR E (EOF) HWHMEXS N, REFHET
R,
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EOF 447 E S MR RER G RENMN S HENAR . MR A 4
S, 5 — ) G B ST AU E A0S A AT Tk — A R X PIR
BT S S LSRR, NREEMFRNEREm RS,
34N B PO ST SR 07 A ) 5 A AR UL T DU HE U B R X oh. B X SRR
EOF A LLR AR 2SR 4564y, MY '

X= AX Y, 2)

A, ARX X MSERE (REHE) B ARTHAEHE STEHR
HBUEH X o —HE ERERE (mARFLE), RSER M5 4 25
EFR, SRS EREHENEER, B A 2FEREHE X RIFRHMHEH
. HETHE, REBEEAKEMIKE, A FEARIFER. TR, o
LB X RIFRBERES Y. M A R E5RWENHERERE
Y e A ] B A S PR R A S LR,

e, B, Y mfm SRER G TR E AR ES. T EOF 52
CREMBARSERRNEEA NS AATRIAESAY, ARASRIR

4 R

%t 1982~ 1993 sE ) B4 NDVL RE MK ET L KIELHETT EOF 4G, &
&1 48 (EOF1) WAERMAITE 1. B | BmTiXE EOF] A 3 i 22,
Bl 2 A 3 4 %1% WZ F NDVI EOF1 Fiksk EOF1 B[R] B EAEX W HI 2 M. &
%8 F EOF] B M S EX NN S EES RS E T HRAEN ML, ERAES
H.

*1 1982~ 1993 5B NDVI. lBEEFuMEK EOF1 FERK (%)
E 1982 | 1983 | 1984 | 1985 | 1986 | 1987 | 1988 | 1989 | 1990 | 1991 | 1992-] 1993 »-‘Fﬁ!

NDVI | 83.03 [ 85.91 |85.21 | 84.57 | 91.03 | 83.96 | 83.39 { 85.72 [ 88.67 | 8594 | 83.73 | 83.02 92.51
BE 93.19 | 93,58 | 92.30 | 91.26 : 91.65 § 91.73 } 92,23 [ 93,92 | 93.6) | 92.61 | 93.30 | 92.46 93.36
£33 5475 | 57.69 | 58.68 | 56.52 | 58.79 | 58.01 [ 55.22 [ 57.62 | 54.17 | 54.27 | 61.93 | 58.4] 85.36

AP T R A TR A TR R AT R 4 R

% | B;2EF NDVL BEMEK EOFl M FE£FHmMa HM&EY EOF E58H
ERMAFHEI LS (NDVI FIEE) RBEXESE (BK), HHEFH EOFI I T
AR 4 SR e h i B A RAE, AR AHZRFEEN EOFI 7 & fMEN R
52, FEEFE L HET LSRR HS T

#4E NDVI EOF1 B F £ M — BT 83% E 86% 2 [, EFZEFHIHRA
(9251%). B 188 2 BREEEMEETHYRRARIY W EFEL. I
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EFERFE, EEERFTEYRNARS SEETHREEMMNEHE. PER
B RE B R RO F RN, R R b R A
. EOF1 MR EEHEEREME LNBEXRIY AREIEHRELLBE, W
M. REWL. FHERE. KFL. MLS XEHRKEHHIGED, —EDRPGER
g® NDVI, R NDVIRETHEX; fedd, SHRMEDHTROPERR B, #iE
HEEER, XERPEIERER, HBURPHEE ST, EOF] HERTHEN S
T B

ZLEREK EOF1 2 RE—BET 60%, BEETZETHIRM (8536%). EH1
A 3 BRMEERKS LA NE AN EREL. ARXTENRRMRS, ML
FEFE,

AAE S TR P EETEES ALY RS (RE 2), RITHAKSY
HE RS SCEIR HAEFR AL R AT 4T, SR ZETHRRO TR, WY
@, HE9AME B A0 10 X 2 ENEE (ERMEh IR INEEEERSNE
REREERERS) FPEASEBERS, #0~24 M8 10 ROHNEEER
BRMKIE, 5 24~33 MM 10 X7 WETERER DA K BN FRHE.

#21 SETHRYLFRPERRBEEET MR ENS S

Bt B2 253 1A 3JATH 8ATH 11ATH
EHEMEDBEFGE AN | HEERAREHMBRER, | ERAE DK HE BT
E X BERERE FLBRE | EARNE RERS; S mehit
RS, EAERRE AKRIRIRES, RARER

HAERBARSTARNBESTEANMEY, BEXK3, K4 R5ME6, &
2F, HEERKE HBERKENMKHENFERNES 4R LE, NDVISRE
MHXREEAEEOOT E, SHEF 0L L, HXXARFLRFAMN, HXF
BT 99%. X, TEESFEHELLE, FRARERE, BEETLEEWERE
EVWRLAMEEREE, EREREAD. B KX ERGMEN, BESYEL
SHEB B WA K ERENEHES. WA AHEEWERKBEKN WK ES —FHE
BEMR? BHEXENE, Atk El, BENSTECHERTRERD, RA
ER | EWBAERE FOFI W ERRRBEE 0% L, #81 EEFRENERE
FREPREFERHEY. MARBEERSERE, §45 EREMITEAELE:EZR S
KPHESRATMH, SREMBNENRSFX. S2ML. HEAFHERE
NBZ. 7E 1982~1993 4ER) 12 SERER MK, LA KB BHE VBN AFESF
HARMSE. BHASRRE L ARHERSXRNERRBEL.

BEHESTERMBEKSHELHMEA. B 1P NDVI ek AFek b 225 3
MEFESIMEEA, SHEEK. B4, HAEFETHERNERELRTE XM THK
B o 2 (L IR

AR ESHER. DILVENMEERAT. (1) SBFFHREHLE. &
1983 R PEABERNR WERKES, HBELRFENEPANR. BXRETFEHNN
WAL AEAE; 1992 SERSERE/KZE 30°N LIREELE, 30°N Lidb$e/, widbi BiL 1983 4
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3 L 8 5 F # W K 6%
%3 2ERFHEKSBRMEANHEIBEEERE
£y 1982 | 1983 | 1984 | 1985 | 1986 | 1987 | 1988 | 1989 | 1950 | 1991 | 1992 | 1993 | Fiy
2 #% | 0856 | 0.900 | 0.885 | 0.923 [ 0.834 [ 0.851 [ 0.857 [ 0.912 | 0.914 | 0.948 | 0.932 | 0.910 | 0.954
wE| o 0 [ 0 -1 0 0 0 0 0 0 0 0
® TREE | 99% | 99% | 99% | 99% | 99% | 99% | 9% | 99% | 99% | 99% | 99% | 99% | 99%
2 0659 | 0.465 | 0.723 | 0.590 | 0.702 | 0.656 | 0.526 | 0.597 | 0.650 | 0.664 | 0.477 | 0.746 | 0.788
M s 2 2 2 1 5 1 2 2 2 3 4 3 3
* f5HE | 99% | 99% | 99% | 99% | 99% | 99% | 99% | 99% | 99% | 99% | 99% | 99% | 99%
E RS W RLEE 10d
x4 HHEEKE (F9-334H10X") AREEKSBENNEKNAXREERE
E: 7 1982 | 1983 | 1984 | 1985 | 1986 | 1987 | 1988 | 1989 | 1990 | 1991 | 1992 | 1993 | FHy
#2% | 0.766 [ 0.822 | 0.922 { 0.878 | 0.773 | 0.866 | 0.780 | 0.878 | 0.898 | 0.932 | 0.910 | 0.944 | 0.945
® w5 9 1] 0 0 9 0 0 0 [ ] 0 Q [i
K {5 99% [ 99% | 99% | 99% | 99% | 99% | 99% | 99% | 99% | 99% | 99% | 99% | 99%
3 [ 0613 [ 0.230 [ 0.495 | 0644 | 0.552 [ 0.595 | 0.446 | 0.468 | 0,481 | 0.567 | 0.363 | 0.628 | 0.626
H #5 1 2 2 1 5 1 1 3 3 3 k] 1 3
* EME | 99% | — | 95% | 99% | 99% | 99% | 95% | 95% | 95% | 99% | -~ | 99% | 99%

E RFURETR RN 104

¥ 5 RRECERHCHERE 9~ 24 i 10 RESE K SRETRANAXEMEXR

4 1982 § 1983 | 1984 | 1985 | 1986 | 1987 | 1988 ] 1989 | 1990 | 1991 | 1992 | 1993 E i

% {0718 [ 0.924 { 0.911 | 0,918 | 0.879 | 0.930 | 0.935 | 0.853 | 0,924 | 0.931 [ 0.895 | 0.947 '} 1]
B w5 0 0 0 0 Q 0 0 0 0 ) 0 1] 0
E k| 99% | 99% | 99% | 99% | 99% | 99% | 99% | 99% | 99% | 99% | 99% | 99% | 99%

HE | 0477 | 0.334 | 0.263 | 0.454 | 0514 | 0395 | 0,342 | 0.311 { 0.328 [ 0.429 | 0,200 | 0.575 | 0.445
e b 15 1 4 5 -1 3 1 -1 s 1 1 4 03 2

I BERETHSR 10d

® 6 HEEKFEWARMEE 24~ 33 44 10 X HEHEERK SARRAREXRBEREXR

F 1982 | 1983 | 1984 | 1985 | 1986 | 1987 | 1988 | 1989 | 1990 | 1991 | 1992 | 1993 { ¥4y
% | 0.845 | 0.822 { 0.954 | 0.873 | 0,919 | 0.801 | 0.602 | 0.930 | 0.920 | 0.570 | 0.577 | 0.953 | 0.968

B wE | -l 0 0 0 0 0 -2 0 [ 0 0 0 0
ki BB | 99% | 99% | 99% | 99% | 9%% | 9% - 99% | 99% | 99% | 99% | 9%% | 9%
¥ 0409 | 0,760 { 0.843 | 0.745 | 0.353 | 0.677 | 0.576 | 0.674 | 0.605 | 0.612 { 0.866 | 0.709 ] 0.917

e bS] 2 2 2 1 5 1 1 3 3 3 3 1 3
* iEx - 99% | 99% | 9% - 95% - 95% - - 99% | 95% | 95%

AP EE RN 104

WREX, RIZER FI4HE B T SR B, XFEREERIR, 1983
HE AR A K BT BB R H 1992 4F S X RE I B TR BT EEE AT @,
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1983 £ 7 (AR E LT B ET-HPRIN, (2 1992 S KA S E T — 3 L
AR R A O E R RO A e Y AL, (2) 1984 4RF0 1986 4£, NDVI FIREKR
TN F AL, FAENEAZEGHREMAL, 8 1986 FEENSHEHRESE
EET 1984 4, FEREMFETE. 72 1984 EHPERKEBFAIEK B NA MK 1986 4
FEIREKE, B2 1984 it A8 90E A K B B BB V6 /5 T 1986 45 o Y 4 BY it
Bl (3} 1989 £/ 1991 &, HEZRGH A AL IF AL, EEaFRES @,
1991 48 Al AR SR A K B BRI (8] BT 1989 4E PHI X RE B[R], KR T FRE
& FEEKT=RFEFE. 1989 FHRKRTER. 19 £ BREFERTREM®
K. BUMLEETTHTTE, BERaE Sl Kk s ERE0 8 e
W3R R,

HEHEAEYEENESANERER, WHRARSENZWEEESEE R
KX R RSP AN AR R3HE, E2FREL, 1982~ 1993 F£85 58
BB K AR H) EOF1 AH122 RB0E 0.456 7 0.746 2 1. #5Eid T 9% KIS AER
B. BTl A2EREF. HERTHERIEKN DBEWN X RES - FHREFERN.
MBEMEARE D, ZHEEFNEEXRRARES —SHEE. &4 RSHES
WLBET. B EREERE, 1982~1993 £HH 6 EMNHAXLRER 9% HREE, 4
FEMHEXRIAT OS%HEE, BHFRAHXEHEED 5% HEERE. WREWEN
B —HmE, BXXANRARE: EREAEKSETRME, HEXRED V%R
ERRNFHETREES A, REB SUHENFEREARS 1 EHBEERFHKH
B, BERMMEXRRBBAED OSUFENER. XLLEREH, MERENBHELK
AERE, B R KRR K Y AR B AR X R .

ER3 #4 RS5AKR6P, HUMEKETELNHEXESXRUEEFEL
B, MR MRS SAHE 10X, BEXRSEAX Y. EFERIANEE 1~3
R0 KT,

M FHEE RN ENBENRANELLAR EXEELHRAMNFERERZ WF
EHARKBERR? B4 THREERER, BAFNELANSF YN SHIER
AR M Mk, FRXMEEFHEL BN ERERR T BT R KK —
RS, KR NRE ISR EERE T EKSEN R, IR IR
KESFHAMNERERR? A¥AEPEEIASNETHEREATIR, BREIMNE
WHRMAE AEEHROMKEN PRI BE HETHERED. £ RE HE
HHREAESERT, S FHEEEKSEAAUSFEHRANFTREES Y
FSIE. HBETHERATREKERT RO, Rl SBIERREHEN
RTHE. EENERAN, AREKNEFHTEFRSRERE, B—FH, HHEEKK
ST MEEEERTL, REFHSBREINEREN, BFOEBEETEYR
RELHA—~ERENKE. ENSESTERRE, BEAEEETHEDRREN K
EAKMEALEXNRE, BEMBEKD ERENBRFRNEL.

EREFRMREEAN, MHEEHETEYRBETURFENETHENE, BRIE
LREBEENNERSL T EFESHE—HRENNERNXE —FE, HETE
BENHEHAREEREESH 5—FE. AENERFEARNEREL HEEY
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(2) FEAERE, HBUFVEERXMOKE RN WRFER, EHEXCRNMXAH
BXRFAAFRER, HEAREETRAEMANEARE —KE 10~ 30 RZE.
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Large Scale Features of the Seasonal Phenological
Responses to the Monsoon Climate in East China:
Interannual Variations

Wen Gang and Fu Congbin
(Global Change Research Center for Temperate East Asia, Institute of Atmospheric Physics,

Chinese Academy of Sciences, Betjing 100029)

Abstract The annual variations in different phases (the whole year, growing season, the increasing
and declining parts of growing season) of the phenological responses to climate change in East China
were determined with the normalized difference vegetation index (NDVI) data set of the
NOAA / NASA Pathfinder AVHRR data sets from 1982 1o 1993, Two results were obtained from the
analyses. (1) Either in multi—year average or in each year; the variations of seasonal phenology and
those of temperature were synchronous, the latter stably driving the former. (2) In each year, the re-
sponse of seasonal phenological growing to rainfall change existed, though there were variations in the
correlations and the relevant lag between them. The quantitative analyses of such responses will be con-
ducive to improving the vegetation growing description in land surface process models, and therefore
enhancing the capability to simulate the interannual climate variations in East China.

Key words; East China; phenology; seasonal change; interannual variation; climate



