ISSN 1000-0933
CN 11-2031/Q




L 0 £ 7S %R

<>
" (SHENGTAI XUEBAO)
RSN £33% £ 14 2037 RH (FAT)
H Ve

AR 5 ERER
G R o R OFR,NE K (4215)
MEEEMER
Xi]ﬁ]]‘&7jﬁ&§u‘z}§}m%‘}ﬁfr}1#&7m4ﬁ#ﬂd’)}iﬁ}]%j’ﬁé\iﬁiﬁbf#ﬁiﬁitfé]i‘é‘]%ﬁﬂ ..................................

....................................................................................... E #22 #H,7T 1=,% (4226)
A IR 28 B ) S 4 AR 40 AT A AL B AR A R e #le, FAERT, B oL, % (4237)
REERAIE T RAR AL LI P AL R oo B EEE EME L (4248)
AR AT AS BRI YRS TR BAEEE AT EIE K G0 L eeennrrrnerrnrennnreneriir e reneeeeeaaes

....................................................................................... KEE,RXR, T ,% (4257)
FOFHRE L FBHREIE T EEFR AL e EAK EHFEE T K % (4266)
REED TG R R EAE T GG A TT A KL o everrnenreneneereneeineneneanen AR BB EIAE % (4278)
B B R A B R R EAR A Z B0 e FIME B, 2 k% (4289)
CO, REI ST LM BEH IR E F B EH A BRI H R oeeeeeeennes JE R PR AR, R, % (4297)
pH {iA= Fe (Cd 4t 223 RAGHR R BAR K Fe Cd BIAT A GG Fmh <oeeeennnees AFEE F BT, (4306)
BAMARE AR ERRARE TR A BREE S B H e B TE, EEiE, A K¥, % (4315)
ERFCAEBAVERT BRI ER T FT A I oo BAT, TER HHH, % (4324)
R4 T AR B A AR B LM e RS, RN, EEE % (4331)
FHAK TR AT TR ALK T R B BEIHIF J0, + v e vmeeeseemeen e et e et et et ettt e e Vo, WERF (4343)
W50 2N 0 S BEAT Ay B S B R B IR T A R e I F R E, B, E (4354)
T 58,62 Sk IR 09 R S AT R PR v il FHEMN,F R, % (4361)
R RAG S b RSP HRE KRR T A& EARATRA G ol F B BRAEFH EHZZ % (4370)
ThE BEMAESES
BT miCOIT B 350 7 B A AR B B R ST R B AR B TR AR ZE M BT coeveernrrnerneen e,

....................................................................................... AWA, T B,E M4 (4377)
KRR R R B LE M TR S AP e e B4 0 B W% (4387)
TG L T i A B L A T ALAE X o eveererrrnererierie e T O BTFR,ZEOE % (4398)
I Ao BT B A B A oo O, EEZR,H 4% (4409)
FLEBHRFRRARER R AR P B S W, R A B, % (4416)

SN XFMEIKES
BT UL A B 0 JE TR T HL 8 ] 4 IR e eeeeee et e TR W45 (4425)



2 F P IR LA AT AR R LIRS ) AT e R Z A, A, % (4436)

2000—2010 4 B H A EHBARIVEF E 5 AT cooeervemnenne Be R TR E iR, % (4450)
A TR R IIG A TG RN FTIRIR I ASRBER oo FWlh, 1L K # & (4460)
RALF AR b5 B 5 AT o F A S F A AL FARGY R - KK, FE A BRI (4468)
CO, IRJE A B K B AR A XA FEAT S A KA B oo B, BRI % (4478)
BESF=LER

W R A R 6 A KRS ZAR N T ik VA I T A A oneeenneennnns MSCHL, 2 &, Tt , % (4486)
W R A DA F AR AR IR AT VATV A ] emeeeeennnnen FEEM, R NE ELW,F (4495)
R E R

] A APABIL T R A ARG IB B TH Bl vverrrneerrneeenieeeeine e, AT A E,EKE, % (4505)
F R AR T IFEMIEARIR A coerreerrnrerneriie i TRk, EgokER L (4515)

HAFIEARSHECN 11-2031/Q * 1981 * m # 16 * 308 * zh * P = ¥90. 00 * 1510 * 32 % 2013-07

EEECEEECEECEEECEECEECEEECEE

STEEE : H P 1L 2 B bR S U ——— S RAGH 5 2 O T [ R R AR DS Y 2R ) 2RO TR R MR,y T LD b Ak
HSIE A A W B e = S A, P TR R A AR ) B BRI 67, A 2 SR (1 v I BT S R A,
PR B BT, A 2R T Ar g R B BT T LR A T 2R S R AR A
FEEGENL THFFRERR h B LR ARAMAE Y REE YRS R A 4 2 REMEXT AR S R LTI RE IS, L) K
A A7 A X S AT R B FURBR R B k1) S

HERERRE, FEAEE K% E-mail: cites. chenjw@ 163. com




5533 B 14 1) S = & il Vol. 33, No. 14
2013 47 H ACTA ECOLOGICA SINICA Jul. ,2013

DOI: 10. 5846/stxb201101280145

AT | W AR . AR RIAT B A T ZEHUA SE MR AR RULBH 9T . A 25231, 2013 ,33 (14 ) :4343-4353.
Chen H, Zeng X D. Impact of vegetation interannual variability on evapotranspiration. Acta Ecologica Sinica,2013,33(14) :4343-4353.

98 PR S AL T S R T O A IR 5

5L 1,23 1, *
o2 g A
(1. FEPBAGE R PR E PR R SEEERF G, 6aT 1000292, HERMEREAFF A B, JLaT 100049 ;
3. TEHARZRALI LIRS Ho, L5t 100081)

FEE A ARG A ( CLM3. 0) B A 8 F1 #4550 (DGVM) BIFFE A4 7 26 13 (FC) AN T FRAR 45 ( LATD) (4R BRAs (bt 4 Bk
ZRRCR IR, BT PSR T 58, HRH ) FC R LAT B S AR ] , 12— 25250 rP AR FC AT LAL A7 4E PRag Ak, T %) R 5K
B AT . SERERW] . (1) TER JEAR A5 RF 0 XA B FC AR PR AR S s LAT 4R BRAZ AR5 R A 3t X B rh 7E FERIE R
BRI DX, 7R AR HL X, K P A LAT AOAEPRAS AL LB (2) Bl o DA 0 0B 20 3 IX, R 19 4 P AS ALl A4
SEZERUOR P RZE RGN 562 28 R RN ZR M L 5 T AR 35 DX, A AR KRB B, (3) AR 26 Bl IX 78 1R 22 1 R B
AR FCACL S, MTAC R 26 B3 X, 28 A A8 A A DX R 443 BE ST R s 8] b )R HERE , (4) FC AT LAT 4R Pras (R BOR i,
ZRHR B AR A A AR, AR B I 3 IX L 25 5 B8 FC AN LAL A PR AR (R 3G isg i, 85 73 idk— 20 R WML AR B AR AN Y
A ZE R 10 22 A P ML, TR I e 28 HE et 18] 4 ARG e 491

SR SRR « A BIAE BBl ) A ML AR PR AR b s 2R R

Impact of vegetation interannual variability on evapotranspiration
CHEN Hao'*”, ZENG Xiaodong''*

1 International Center for Climate and Environment Sciences, Institute of Atmospheric Physics, Chinese Academy of Sciences, Beijing 100029, China
2 Graduate University of Chinese Academy of Sciences, Beijing 100049, China
3 Pubic Weather Service Center, China Meteorological Adiministration, Beijing 100081, China

Abstract: This paper uses the Community Land Model ( CLM3.0) coupled with a modified Dynamic Global Vegetation
Model (DGVM)to investigate the impact of vegetation interannual variability on global annual evapotranspiration. Two sets
of off-line numerical experiments are designed. In the default experiment, the modified CLM-DGVM is run 600 years,
cycling driven by the observed atmospheric forcing data of 1950—1999. In this simulation, vegetation has interannual
variation. It is denoted as DGVM simulation, and the results from the last 50 years are analyzed. For comparison, a 50-year
CLM only simulation (i.e. , without coupling to DGVM) is performed, initiated by the states at 550th year of the DGVM
simulation and forced by the same atmospheric forcing data. The vegetation parameters such as fractional coverage ( FC)
and daily leaf area index ( LAI) are taken from the climatology values derived from the last 50 years of DGVM simulation,
and hence they have no interannual variations. It is denoted as the CLM simulation. Results show that: (1) FC interannual
variability is largest over grassland and is smallest over forest regions. The grassland and shrubland have relatively large LAI
interannual variability. Over regions dominated by deciduous trees, LAI interannual variability is greater in spring and
autumn than other seasons due to the emergence and senescence of leaves. (2) Over most forest regions, e. g. , the Amazon
region, central of Africa, southeast of the United States, Europe, and southeast of China, vegetation interannual

variabilities lead to the increasing in total evapotranspiration, which is resulted from changes of its three components, that
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is, increasing in ground evaporation and decreasing in the canopy evaporation and transpiration. Over shrubland and
grassland, changes in evapotranspiration and its components are roughly opposite as in the forest regions. (3) Over low
latitude , interannual variabilities of LAI in different seasons lead to strongly seasonal variations of evapotranspiration as well
as its components. Over mid-latitude of North Hemisphere, the timing of largest changes of evapotranspiration shift from
March to June as the latitude increases. All three components of evapotranspiration exhibit the same spatial and temporal
variability. (4) Larger interannual variability of FC and LAI lead to larger differences in both evapotranspiration and its
components. Particularly, when FC interannual variability is over 30% or LAI interannual variability is overl.6m’/m’, the
differences in ground evaporation and canopy evaporation are negative, while the difference in transpiration is positive, and
as a result, the total evapotranspiration decreases.

For a case study, 50 year variation of the evapotranspiration and its components in a single grid cell (71°W,18°N)
are analyzed. During the years when this area is dominated by grass, ground evaporation decreases and canopy evaporation
and transpiration increase, while in other years when it is dominated by bare soil, the three components of
evapotranspiration change oppositely as the former one. These results imply that vegetation interannual variabilities induce
different responses among the partitions of evapotranspirations, which then alter the total evapotranspiration. This conclusion
is especially important in the semiarid grassland and shrubland areas where climate interannual variability is relative large,

and the ecosystem is fragile, which is easily affected by climate change and environment.
Key Words: dynamic global vegetation model ; vegetation interannual variability ; evapotranspiration
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Fig.1 Distribution of global dominant vegetation type ( evergreen tree, deciduous tree, grass, shrub and bare soil ) , interannual variabilities

of vegetation fractional coverage (FC) and leaf area index (LAI) simulated by DGVM
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