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Table 1 Concenlration change in several greenhouse
gases in Lhe atmosphere

FAF WA (nl/LD

BEAE Concentration in the atmosphere HATEMEKEK
Greenhouse T ALY 1990 5 Annual growth
KBSEB Belore rate at present
industrialization In 1990
co, 280 > 10° 350 10° 0. 4%
CH, 700 1650 1.0%
N 210 304 0.25%
CFCyu 4] 0. 23 5. 0%
CFCi: 4] 0. 4 5.0%

x HiEYkt(lo—1214% ¥ . Compiled from the reference (10—

12].

P EAEALRRTV.ERMET CO..
CH,.MN:O.CFC. "l E ETES R EF. O: 0
B BE A Ay A R b 2 BT I 0 3R FY 3 e T A
Ltk BREENeRRETLSFTHE.
HEREOC. BERREKRMFNTRNE
. E T O, B E FF Rt 2
HLE Oy ML T L B 35l 3 A e i 2
HEZ BN ERTERSE: FREPY
O, Br{L ol E T RS #0 X IR 2 =2 1] v S 4
ﬁaﬁﬁ%mﬁﬁﬁﬁéﬂﬁﬁﬁﬁmﬂ_ﬁ“”.
RESEMEEERTRAYN. SEREH
CO. M R.CH 8 BEHEENHH 10 fF.
N.C R E 100 .0, X H 1000 & . Mf CFC,
33 10000 592,

1980 S IPCC A% RN AERSPCO. REMMEEE.F 2030 F5H,. K CO. MEHFR LIV &

BIRY 2 15:CO, fEH B 2B T RIF LA L 5—4.5C EAOHM M 3% —15%7,
RS HER,CO, FHe, SR FHEEHA® 2.8-5.2C K

KR EA(GCCMs ST E 2),

R E #1993 65 15,

EAMESH RN 4 F
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ACHIBI0 7. 824 —15. 05"\ ORI A SSH T RETE IS 8 P & U AR B FY RE 4R,
*x: 4HASWEREAR T CO, SRH LB FHREFERBT L Yot g, 1881 —1984 ZE
Table 2 Changes io global mean temperalure and mean aopuoal precipitalion #5 100a F AREERE LA,
:::Ie;sduuble-COg condition as predicted by four general circulation RSB LR 0.51C, 4t
KRB B O MK sEam TARLEF 0520
GCM Temperature Precipitation Relference YL B4 4, M 1D00—1987 4
By R L A +2.8 +7.8 141 HHEEEEAFSTLITC, X T
Oregon State University (QOSTJ) BEFEeE g hy R,
oo B oy T T T RHERBAHR WS E
physIca ul ynamics
Laboratory (GFDL) FHE£5)2 0. 5T,
SR 3k M 2 A FF AT +4.2 +1L.0 (18] I 1002 KRR EMELK
Goddard Institute for . FEFERE B 7 1B A AY
;’j;;:“%s’ (ARBRLEZONBELSF
a 5 . -—18. O ™
e b e T meEse R R e
Meteorological Ofbice (UK MO R NBHHEE)> B

B, X F R AR R AR
BERESHN.EARSRBHTR . SEDTRASDAAERINE. B E ARSI A EAnE 10
FRIEMWEB R (Sahe VME B TRMEANEZAFETH NS L N, EWEER KN 1968—1973 F i ;M
HEHTE BRAYPEOERIF 0. 1o BEE R HEEE.

Moth R AL R R E B RS BN N K .CO .0 WREELH=HY. Fib. 28R
HrAENEEREN .

2 BETERES

FMEFER Uorest decline >332 b iF £ W R REH W R W BRI R HE 0 R S RE R Lo oma ot
T M R R ESE W% vt T AL FE (dieback) BRX PR AE—F R B eI 8% 22 &M
ZTRMRELT. S BrTERKE WTERE A TESEYL+F. FHEFFEFRRETR, TE
BUREATIEFHERHAILTETF.

30—50 FR, EREERWHANE T ETEE TS A8 IH WU R (Prus monticola VR A HE
HHE. FREC . AREFEARMEKHTITRTERR IBETLHSES. 1936 FHRAXREHLR
BEEFRAUEHNSETFEFAEXMERMAM RS BE BET MM R HEEEASR, kS ERZE
T, AT B m AR R A O R R R BRI AR AT B BOR BB AY 22 AL (cavitation), PR M EEL .
KRB SEFRTEIIE T EXHERHEHTFORREETERY,

60—70 FL ERHA BT L AR (Merronderos A RERZ REXEREHEER. FXHRRHD EY
FREB TAETEREENLETIEMN. RWE WAL, LIAR M & MR8, & 5D
ERFHIEN. RRSBTHARRTIRHEE.

7O FEREE 80 FRW . EEF TR F H U (Vosges mountains 3 B 3 42 (Abies alba ) FEME L TR,
TR EFWHESHE 1850 1940 FRER K. AEBTRENER. ERIE 0 FYRETFENSRE
. MTREELTHHECHN AL SEREFHEHEXREMER AN INSEHEE TR ETER
.

TOFEMNEHAME T 0 FE/,. MEXEIL T (Quebec) KRB ERRE UK EEAERHSHER . B
EREEE M (Acer succharum), PEEFHY . HFEREIERS B RS TFHAMEE.MS
BRELEZHRRIEEZARAXTEARAHHE.
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EHET ., Hepting # 1963 FROLHLE BB IETURBE SEAREDR EE L LOBHRITRY
BFREA™. I HER AR (physiogenic), % GEFARI AU BT RBR TSI EN &
HEC TRt BEREACSHA R AT EFEEEER,
3 S2BRSBRITLSESEHER N TREILE
3.1 HEMHHE

H Bt F A5 A I B S IR BT RUE A 2 1 R A R P fo b A A R B P9 19 40 A BB 5 B BR SR B Y
BMPIRW, HREMHIEHET SRR R R E B MBERANE NP H SRR T
B, REWEBABHE—EABEFTAR—SREANLH 2RSS BKNELAIBENER. EINNE .
BYRCENTHEEZMATAEM XM BN SREN, BRESESAIED Tl EHE T E
ERFREL  EXHASFREHERRSEREY. FREYRBESNRERENFTHELY, MHEERE
WEBLNAE. TOEMLEMARBINREYBREMMSBEYERRER L FEF UL EETE LR
AEE ENEYES ST R0 ZAEANTHE.

%3 BRERASDOMNEREREEF (. MHEBHBRENE TS, %
L O RFH (OIEH R O SEHBERY. BT, 6
Table 3 Effects of heat and water stress an de\:elwpmentalil) .metabolic (23 )

B WiENE ISCH FTHFSES
R HEHYENTF 10—

and regulatory (3)process

fug . A 7K 4+ Birig
Process Hear stress Water stress 450, R A NE R T 20—
(1) :E Senescence + + BT, BEEEFENSENLER

& & Growrh

{200t 53 BFE 48 Chlorophyll degradation
X &/ Cellulose synthesia
¥E % £ Bl Respiration
EW TR A Amylolytic activity
CO, B 2 CO; fixation

(PR LYW Cyrokinin metabolism
B35 W 7E M Cytokinin activity
BB -5 & Abscisic acid content

HEHORER HHEME. TR
R EREER S IFHERE
ST H M I AT T R R
Pie R EE AR FE e
(F 3.
HIR M SE AR il
. & Auclair J A W86 By
FibeF 42°—6" W F P BB H E
e AR R CGEE D). 1950—1990 FHEET SHE TR 220 fRA T MR X HE M 68
E.EP . MEBBES 6% 7 E. ERATR dough) ME X F A dying) 3| E8F 11 B HEHHF 208, X
WHETHREEHAES ERAFTR TATELTHENRHERFE ST —EH e,
LSRTBHS B ESMEDHERBRLA,. Cohen MBI RHFET SRR BIEL#AYH !
BHREEMEES G ERAREAFEAES N TR OMEEHERERSEL 2R TBHVE
HEATR . E—HHREIEAMEE B FB#. I
3.2 KAEE
ARG PR LR EHAORENED R TEHANERESH LI ESHER® ™, — & hR
ERHHBERERETALUFESEBTRERZEIRER AL, EXTEVR.DEIHESEKLE
£ AKEHFERERLEIRBENAENKS BAZ. DEI NASERBL LIRS WETE,. K
ARSI EERFEHMAEATERER. X . EROAKINERR S, EFEHE KNS
MY R F I ERARE. AW . aEFRSKETRERLGKED T, LRAFRES T .8 .
SEHEE. WY TAABRE . FHEEERUESFEFTHTFXEEETH.
CO. MM BEREErTHRASHHMENSER LA . X TESFRHEFUEERER PET M A,
ERALRETHRE I AERES SRS EL EETRHANK S EREBKEFES. #in.
F#HE.PET # LF 50 EXF 100mm/a, HIAFESE B HEK AR W B AR E 2, T 258 g
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i B ER R A iR A RS,

T CO, MR T M TFEELF  FRMHEEE R WHENE., BEMEKEWEE MAER %
MEBEE., SESATERIBERG I AREEE FRAREERS HET KRB RSO,
MARBE I M KA BAERESNRE WEFEFELMKSHES AR E T —TERETEBERTH
HEFRHARSREDS. FEIEMHEBEEREEIRELHER,

3.3 CO. ERMEHERSRAASMHRANE

C, Htat T gy CO. BABAM BRAED BINAS CO, MR ARFBEERY 2 YR 0EES
WHMEEMEY ., ENEREFEFEHLEER. LS CO. A NN MG & SHWE £ = R# A
B AR It E KRR MR ER RS, SR AR R RO SR EmMA T CO. mEE
HEMERENTEC . RAKLIRERMCO. WEARAMEEL B REFANER AMTRE —&
C., #8 .1 Nemophila menziesti . Layia plaiyglossa Clerkia rubicunda ¥ Gossyprum hirsutum (B8, 3
B LB FriEgE e,

100 FRERFHLRYAT 5T XA EFULEEUSHEREREEER. BEXNFHER
B eHTRTERAERRABEEGE AN S S EREN KT (XTRESCEMBESEARMUEE
I s R E A ) . HIAEEA BENERS ML R ATS CO: B —& 39 E C.
HE R ihEER SRA L EE. YR REE S E P AE N BT R A WS CO, B
B 5 B2 T 2 5% (32 3) {H LA R iR A8 AR (R (F it B2 . X B R BT T LR,
3a {REEBREFNLR

RRERER L4 0B A URE FEUAEX . B HEC Smich $ A KA 4 OO RS T
ERlER RN ECO FRMMERRT  AF RO WRES EE AL s, ]
AR R ETFENRAMAFAREAER N GATEENERERS R O ARERST 16%—
SERHARRAYBEREL T —HEHBRE, AN EHEAFFATRM" 2020 FEFRECNTLHETN
T (Pinus sylvestris var mongolica) YEREMNE (Larix gmelindi YRR HHE M SETRTHE ol

4 4BPRAEHAEATENEHHRPABHESBEETL

Table 4 Chanpe in areal extent of different vegetation Lypes as predicted by four GCMs

EHBETELEW10%mD)
Holdridge £ #1# H# (10*km®) Difference in biome area .
Holdnidge life zone Area

GFDL GIS5 osu UKMO
BJE Tundra 9. 30 —é6. 11 — 5. 50 — 4. 56 — 6. 43
FHF B R B E Cold parklands 2.7¢ .03 —0.41 —0.10 —1.09
FEH %I Forest tundra 8. 90 —5.02 —3.03 — 2. %0 — 5. 50
db 7 4 Boreusl forest 15. 03 -—5.45 —1.54 —0. 49 —4. 85
B4 T Temperate forest 5. %4 1.92 3.44 1.63 3.04
BB #F W Warm temperate forest 317 —1.22 —1.25 —0. 72 —0. 29
R Cool desert 4,01 —0.97 —1.87 —0. 82 —-1.93
F B[ Steppe 7.39 1. 20 - 0. 45 1- 30 —-0.21
18 Hot desert 20. 85 —0.20 —3.22 —1.42 —0.92
W R #$ 3 Charparral 5. 58 1. 83 —0.13 —0.89 2.99
B LT RHE Tropical sermarid 9. 56 4.43 7-148 2. 58 707
M EFT B # 4k Tropical dry forest 14. 68 4.71 4. 49 0. 00 11. 19
I FEF H Tropical seasonal forent 15.13 —5.11 —-7.24 —4.94 —7. 48
#MBFH P Tropical ran forest B. 46 6. 495 K. 45 11.57 4. 4t
& Totul 134. 97 0. G ©. 00 0. 00 C. 00
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HEGRFARAMEHE ZHTESHEL, — S FHRBR S HHE A E R RS TRERHE &
HFEOUEERSUEELNEAN, FETFEHEE.FRATNS 0 HRATELFRREFRE MRS
T .0E RS EERFRSEE AR ZANZRESERTERAET, T EXTRIES
A FE B K R e T EHE R 7,

ERHSBRSETLEEEDRELEECARBEAHFESFHBERLUES Strain HZRR-HB.
Smain ERSEETES(EERNS Gy utk 8 8 A AE R Pinus taedz) .78 B8 (Péinus pondﬁwa)ﬁﬁ&ﬁﬁ'
4 EREMFRZEHE.CO MR HH B THRERE LG RO B 5 S E SR,
HMERNHER BEESESPHEYE AR ER E4 T wd, SEEF FAESWE. RE LR ‘
B LR T L G50, Fa bk Im S R BB 2 B BUE R R R A B R A SRR E S RS BREA T REE £
E—rh TR EE ST RPENEER.

3.5 MR, RITEBRE R L HKE

BHAESERSITHARTERTHYUGEE. THERERKREERRHEEANS. REESER
o6 A B SE EE BT R SR B TRV N 4 AR S 00 B ) T R R R A A 1S, i BROIR T A PR BLEL
75 40 ¥4 B30 E A B 1E 3 4 TR Ak A R L R B B IR B R M M A ERREME D,
—BHRE S F L, IR RS B NE s, E RS s nESFLEC. Bt NRER
HETREY-TROBRAE SHEBREMRHTRE.

S HTBATEEYE LHYASEE. KSHF AR TREEAMBEEZER. INERHY
Mt oS B — A TE PR AR, 3 BN S AR BE RO, Overpeck MR S BEMA LT T T 1 CO, MEMMARMSET,
[ B F R S B SR RTHE R T BT T 40 R FE O A0 R0k UM A FE 4 DR L BT T 2 32 3 ) BL AR SR R AR IR
BASFE 0 Bt F 1000— 1984 SFHH MR- AR T 2 MBI IFTRRNH™.

Bl E2 4 32 T AL Bk AL Zo 42 (Picea robens) B TR LAX ML EA T . XTI RA Y R REMERR
L BKEY 4T = B 3T 2 Y 150a J8], B B SR 75 2 (climatic variability A8 L 9 3RV B W04 2E 20 HEADRY
SRR, TS EF AT, SN E A EE T Bk AR e 1 S R X R TR
FER AR BORAEHERE, SO TENRRSBRREARNHKUSRARE.

BNTR. SRR TEE M ETE, BEAREERARERE. ISFE - BERRME.
KA AR E BRSO E RS A SN BE FRARK. AT LRSS RRNSHRTIET BRE.
REBRTERE . FRAARKELIA FER.
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FOREST DECLINE AND THE GLOBAL CLIMATE CHANGE
> Xiao Huilin
{(Guarnpgdong Institute of Soil Scrence Guang=heu.510650]

Since the industrial revolution, the anthropagenic activities have been changing the
chemical compositions of the atmosphere,and hence have been changing the global climate.
Many studies showed that climate change could influence the growth of forests,and even
could result in forest decline. There would be several possible mechanisms in forest decline
induced by the global climate change. The global warming.precipitation pattern change and
evapotranspiration enhancement would bring heat stress and water stress to some forests.
which might be detrimental to plant physiological processes. The CO, fertilization and its co-
operation with the rising atmospheric temperature would promote the metabolism in plants,
and accelerate the mature and senescence of trees. Under the condition af the global ¢climate .
change .the campetition and differentiation between plant species would be strengthened .cli-
matic variability and extreme climatic disturbance would be increased.and therefore forest

ecosystems would be easier to fall into fluctuation.

Key words . forest decline.global climate change .possible mechanjsm.
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