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Abstract; Leaf area index (LAI) and fractional vegetation cover are widely used to characterize vegetation in land models
for land-atmosphere interaction studies. The prediction of LAI is one of the core tasks of Dynamic Vegetation Models
(DVMs), and the spatiotemporal relationship between the climate and simulated LAI or other vegetation variables simulated
by DVMs needs to be evaluated and better understood. In this work, the Dynamic Global Vegetation Model in the
Community Land Model version 3.0 ( CLM3.0-DGVM) is utilized to address this issue by evaluating the simulated LAI
using the new plant function type (PFT) LAI parameters derived from the Moderate Resolution Imaging Spectroradiometer

(MODIS) data developed by The National Center for Atmospheric Research. The Moran's autocorrelation index is used to
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determine the degree of clustering of the simulated annual LAI maximum ( LAlx) in the absence of ancient agricultural
practices and modern industrialization. Then the stepwise regression algorithm is applied to construct an optimal multivariate
linear regression equation for each PFT between LAIx ( dependent variable) and climatic factors (independent variables) .
In this way the dominant and secondary factors as well as their statistical significance can be quantified. Furthermore, the
temporal relationship between LAIx and five climatic factors for each PFT at interannual time scales under current
climatological condition is investigated using time-lagged correlation analysis. The conclusions from these model-data
analyses are: (1) the modified CLM3.0-DGVM is able to simulate well the mean LAIx value for each PFT and reproduce
the global biogeographic patterns of LAI, but it still has deficiencies in the simulation of PFT phenology (i.e. LAI seasonal
cycle) ; (2) there is a positive spatial autocorrelation of LAIx within each PFT. The spatial distribution pattern of LAIx is
strongly influenced by the climatic factors, and this effect differs for different PFTs. Generally, solar radiation and
precipitation are the first-order impact factors, followed by specific humidity; (3) the interannual trends of LAIx simulated
by CLM3.0-DGVM has a significant 1-year or 2-year lag relationship with some climatic factors, mainly because LAIx is
calculated from previous year’s net primary production in this model. Among the five climatic factors, solar radiation and
precipitation have larger correlations with the LAIx in the subsequent one or two years than temperature and specific
humidity, while the wind has a negligible correlation with LAIx. The implications of these characteristics of LAI and LAI-
climate relations revealed in this DGVM for the general vegetation-climate interactions in nature are: different climatic
factors have different effects on different plants in different regions, the biogeographic pattern of vegetation is a composite of
individualistic responses to climatic factors of different plants which implies that terrestrial ecosystem exhibits complex
behavior at different spatiotemporal scales; and for each PFT, it is crucial to identify the dominant climatic factor and
understand the main biophysical and biogeochemical processes. Work is still needed to further evaluate the DGVM using
more accurate and higher-resolution climatic data and in-situ LAl data. In addition, the DGVM needs to be further

improved (e.g., by including crops and irrigation) .
Key Words: dynamic global vegetation model; MODIS; LAI; spatial regression; time lag correlation

T ARFE L ( Leaf area index, LAL) & RNEAHY) 6L )2 450 FAEYIE 7% A5 7™ ) 1 B 2EH8 AR, 4250 A8 ) %
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DVM X LAI i 25 28 A 9B RE Ty, UBIXT B DVM 1Y & e 22 WL, e 3 ilt b 3 Afr LAT 5R [R) < e A
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XTIRUR I NCEP P04 okt LR AR A RA/K RS RS | T 19 1 3 28 A R 35 R0 H AR A 3543 B8 B I T <
T IR B P LA A A 1 TP BRI BR 3l CLM3. O R4 T (4 BO(E R 400 2 W 32 W b T g ) ok 1447 10
BB SR, Zeng'®' FIZER IR SIE TS 9 CLM3. 0-DGVM 47 B LRAR UL, 45 S5 2 A etk (o A =X
PTG AR, S BRAE I (0 43 A, T bR T — S JA 0L 1) 4 B B 43 A 1) 2 B 22, 5 4 b Sz s 40 A
SR KR FR, AT CLM3. 0-DGVM BLALUT 1950—1999 4F 1S S BRI IK 5l | T 1 23 1] 73 P 1y
9 1.875°x1. 875° (B FEXLGFE ) , W WA Ak B E] A 600a , HUER 5 50a IEAE R 43 B 8 .
1.2 MODIS fif ¥

MODIS T E B Sl & 1 M T AR 46 %k (MYD15 F1 MODI15 ) |, 2 T/F v 2% I B9 s 1] 25 5l 2001—2003
A /N B Tk, BRI RUEEA B BJRLA 09 ER% ™ S I XA AP 25 . JRGR ) MODIS #8 #%
SRR TGBP B335 %, Rl CIM 195328 R G AT, NCAR Y Lawrence F| Ff MODIS + b 7 35 %45
(MYDI2 fil MOD12) #% & CLM BB PET 432875 2% 45 At MODIS LAT 4™ A7 Ab 1, #5351 T 25 0] 43 3%
N 0.5°%0. 5900 12 D H 1) LA SAESEE . A1 NCAR2004 4EA A (I RT—18 LAT S A 50 e i HE
FEAA TARKIRE" B0 5 5 RS R G p sl b Bk 2R e R 0L st 4 K AR A s v A o 2
RN A DGVM B i IS =0 e G2 80 A shAdi(EAS 208K 1Y LAL{E , MAEA TAE iz 8 1E N
KB AE ARIACR  S I8 Y . 765 T AT 2 (8] 10003 43 B B X 32 B8 3204 7 25 Tl 4 (i A B 4o 2 RS = o 1 s
RTHER 3,
2 GRS
2.1 B REE

MODIS 74 Bs AR AR LAT AR KM ( LAIx ) 754 BR A9 25 6] 43 A AU, (52 B B K /N2 T
AR SR —E 22, DUIRHT RE P50 ( BDM) A9 B 1 2 5000 Hh R 4 7 2 s 0 i Ak 19 A3 B Sk o 1
LATE (B 1), o] WA ECE LALx 923 (8] 4045 BUAHML, AR AS A 226 BT T3 A5 2 W5 3 1) Mantel AHOC R (1%
ZEUH TP PN ERE Z B AR K 2R ) IR 5] T 0. 57 (P<0.01) , DL R AEALIF AU 4L BDM Y LAIx 123
) 5341 . RSN 12 Fl PFTs (1) LAIx PY(ER/N (Avg) SOARE SR 22 (Std ) F1 MODIS £i1 A= B8 547 %5
Fo (32 1), T LA B RE I 44 ( BEM) 19 Avg Hb MODIS 754 58 /NS 22 | AT RE Y I PRl =22 — 2 B =401 1
ZAN PET [0 AR i L EL UL RAR £ | A= 252 B R () A 25 40 A 3 BB B /N T H AR B4 A i L, H A A AR X
AR — . AR 1 AT LA AR AY LA A 23 1] 22 5% (Sid ) — K T MODIS WL {E | 5 Al
e AT Al ) 1 A ) RS EE S BRI IR — A FEAR R A A X = A8 Ak, i1 LAIx 7625 (3] 73
i b k= HiAr
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1 MODIS fiTE##E CLM3. 0-DGVM #8918 % iF I & M3 LAI £& X ERXTLE
Fig.1 Comparison of annual LAI maximum for broadleaf deciduous temperate tree between MODIS derived data and CLMS3. 0-

DGVM simulation
Je S MODIS fit A 4l , A SRR AL IR S 50a 19 LAT AR5 AR B9 E, B B8 m?/m? 512 FPEEAFRRRERRME M 12 A 6, 2
R FR LA 19K/

MODIS 745 L% PFTs HRECRRIS ALY PFTs 22 3 Flt, 73 5 S FEF BT I J5 R o 4 il i R RO
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YEH % 7 114 322 A7 DXAE PE AR AR AL | b P v 2 AR A BB IX 35X 3 AN HB IXRHELAY LATx FIAT A= 5L
Paih 22 8K, IAERZ8 DGVMs 35 CLM3. 0-DGVM  H 2 & 1 0 s i1 - 58 25 PR 45 DR 22 560 V5 70 A 9% 1) 5%
M), 2200 T B0 SR AR 25 A TR B X A R, X Se i BRI SR T RR A R R B, 1 B EARE 9
[ H AT AR B IX [ LAT R/ 25 57 B 2R T ARG S A52 0, w2 BR10 22 5 B BLIR B A ) A K R
MATAL A A ASTE] B BDM ZERG 2BR 1 H 033k S R A, i 1A 000 30 i 220 1—2 > H RO 1 iy
LAL KB4 S KA A 0 0 (B4 20 K8 8 30) ) X L, BB HE CLM3. 0-DGVM XA H) f B AL 40 i T 77 e A
2, X EEJEH R CLM3. 0-DGVM 14 H (4 LAT /MR LAIx 3 LL—A~4 o R 7452057 i H AT a9 906y
& SURS T N 7305 R 0 R iy B S s e 2350 s D W 8 B3 o - s W = e o L 1 1 A OB Ly B 0
IR SR A B (v LA R Ao 2 IR MODIS Ji Uk B8 1 B A o) A X 235 SR ) B0 IE th A7 AE — S8 S )
X EEHRAF AR ALY LAIx 525 4345 5 MODIS 7 A4 B AE %W FAEAEE — e R I 25 5

&1 CLM3.0-DGVM &I #EF1 MODIS T4 ##E 4 12 # PFTs ) LAI £ R K ERZTx L
Table 1 Annual LAI maximum statistics (including the Moran’s Index) for each PFT using CLM-DGVM results and MODIS derived data

NEB BDB NEM BEM BDM BET BDT DBsh DMsh C3-A C3-NA Cc4

N 1493 1874 1275 888 1592 1084 1082 1293 1634 1094 1440 1004
Avgl 2.46 2.64 2.14 1.96 2.54 5.08 3.62 0.19 0.27 0.45 0.93 0.81
Avg2 3.44 3.02 2.72 4.16 2.36 4.71 2.91 0.19 0.16 0.21 0.40 0.30
Std1 1.22 1.51 1.30 1.39 1.49 2.88 2.00 0.63 0.39 1.16 1.29 1.09
Std2 0.91 1.14 1.07 0.93 1.05 0.84 0.94 0.79 0.41 0.83 0.80 0.65
Moran'l 0.711 0.772 0.445 0.707 0.654 0.763 0.730 0.235 0.144 0.388 0.203 0.356

12 il PFTs 43 5l & €7 £ i 20 (NEB) |, JE45 [ -3 1A% ( BDB) |, Wl 41 -5 WS (NEM) | iRLHY 18] 13 G680 ( BEM) |, I 1] 1t 3 1t Ay
(BDM) , 45 1 4t ( BET) , 4 R -5 04 ( BDT) | FEA5 R I 75 I HE AR ( DBsh ) | 3 f5 R 7% IHEAR ( DMsh ), C3 Mt ( C3-A) , €3 AR Mt
H(C3-NA) ,C4 HE(C4) s /AR A5 matk i N BB AR TERIRE PRT (9 2 BkA% 080 Avgl il Avg2 J351 4 T 1950—1999 4E 3R 2
CLM3.0-DGVM 5 ZIf F1 MODIS i 2E 4 v LAT 455 RAE R SME , Std1 F1 Std2 S %5F 187 AR i 22  Moran' T 26 /- X BEUBELL Y LAT 445 R (H #E
1723 0] H A AT AR 201 Moran R4, 24738 1k 5L F B HLAS: 36 19 il 25 A 55 ( P<0. 01)

2.2 LA 50K TR 23 [\ A %

LAIx S 1 S AR ARG S5 A T A AR BRI AR K BRI RS . PR 3K Sl =X A R B8 =2 [ 7
A HAER R CR B UR A T2 A B S A I RUA ) LA 500 7 [\ 2 —Fh—Br &t S &R L 78
78-S T 2 v (I V2

Y=pY +B, X +B, +¢& (1)

A, Y IR LAIx, X RORBERSARE Y 8 i YU IR - p 22 Y 123 (8] [ [H R 8K, B, 2 s 7 iy 11 5 &
B, By i W BIN, & RBENLIRZEIT, LG GE T 7 VA& T R AL i 2 () A2 AL I T $8 25 A 2 — gl 2 PR A8
FEGETT LT HLA5 50 3 A VO AR A2 A Y U R A A7 7 I Sl ) SRR A3 A, DRI 7 58 5 XA
P2 743 6] A DG HT . Moran FREHRISIEWFSE 25 ) H A OC IR 2 L R B ikt . S C R B,
Moran ZEYTEREIMZ-1—1, -1 B7RA SR G Ry 23 (8] FAH G, 0 REIR G 28 B 7E 23 (8] B BEAL 7R3 1
W FRAFAE AR IE 3R 23 8] A AR OG . XF CLM3. 0-DGVM #4053 21 1 LALx $df #4775 6] B AHSCHE S Br, 1321 12
Fh PFTs (1) Moran R 40( Moran'l) (3 1), W HI45H PFT 1) LAT ¥ 5 A B8R 19 23 18] AAHOGHE . Hrh & Fh PRT 77
TEME 55 PR 22 (8] (1) 25 [E) A EE 44 BR 28 45 B Y CSISS ( Center for Spatially Integrated Social Science ) #& T ESRI 2y
H [ MapObjects LT2 FIARTF R MG B8N GeoDa HEATTHE. , TR 2 HE 0T I A 25 TRI A EE A I . Moran £ 507E
LEVERLRD R R 50 2: IR Lt AR50 ) 1

SIAT AT RIS [F) ARy B MBS T 25 B PET 125 18] A AH O PE Y 5 55 AN W7 & A 284k, HE Moran ZRECR/NAIIE
THRA FTREA AL U . IR 1 TR, 2 UM A5 0 1 P I - 28 AR ( BET) /9 Moran % K, Bl BET £
LAIx J3 A ELA AR 53 1 1 1Y) 2 () SRR AR A S iyt XA G £ v i ELAE v i) 3t X TR AR R, S 2 TR4R 5 Ui
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WA (DMsh) i) Moran Z %R/ ]y, H LAT 7R3 8] | ORI, BN IRIHE X R/INEE SR AN

BT AR R LAL f925 18] A AR SCHE , M3« e L Sk InD 5 RE A9 7 R T T 86 T sl e /N —3fe 1 i 18 20
MY . X P PR U R 3~ T, 0 iR G IR R K RS | PR KGR (U A2 AR M R W AR A
AU N 20 ANTE) o TR ZS 18] A ARSER AT T T 2200 ik Ak (LR R I SPSS) e ] 5 07 R AR o
e — W (1a) WS 2R

Yi=pY, =B(1 —=p) +B(X, - X,) +¢ (2)

LY X RIS Y X R 1a SRS (i=0,1, ) o JEXt VA0 X RG22 [l Gl i SR 2
(ELFIRRADL B =2 [ 56 22 4 i — S 1) P 7 A 22 B AR SR R Bk 3 p (B, SRR p IRATT R (2) toZ 2 [, A
FHAETE- FLARAR S0 (DW A58 ) 13 2 H) DW B 2347 (LA 25 2R 1 B A OG M, DW BT 2 YON S R ICA 25 18] A AHE
P, SRS A5 2 A 1T U275 7 B R R i fre 0" AU 5 T AR, 2R DW(ELAN 2 A2 0K, ikt v, M X, A F
3T, B2 DW (BRI 2, S AR BIH—Bre b A R i R B 2,

F2 B LAl FRAXENSEEFSH=EE PR

Table 2 Fitted spatial regression coefficients between simulated annual LAI maximum and climatic factors

NEB BDB NEM BEM  BDM  BET BDT  DBsh DMsh  C3-A  C3-NA C4
HH Intercept 0.987 0.717 2.660 2.262 0.706 6.612 2.569 0.648 0.541 1.147 1.010  0.819
JEHE Light -0.019*> -0.018%> -0.019" -0.016> -0.023> -0.025* -0.010° - - - 0.003"  0.010"
[47K Precipitation 0.001°> 0.001> 0.001> 0.002' 0.001' 0.002' 0.001' 0.001" — — 0.000% —
IR Temperature — —  -0.036° -0.031° —  -0.311% -0.224> —  -0.009! - - -0. 0592
e Humidity 496.7" 674.1" — — 149.23 157.9% 129.6° — 10.45> - 38.233
K Wind -0.166* -0.204*  — —  -0.089* -0.184° -0.172* -0.082% -0.030° -0.158' — —

TR TR GAEN PFT S0 1; LI oK R R XGE A AR 43 W/m? omm/a,°C keg/kg .m/s; FH TS ZE040 0 T 8 3%
PERERE (P<0.01) ; —Rm %46 A P HERR A SR I BT AT EARR R BRI S0 X i R 7 X LAT 5 22 53R HER? 5 0. 000 267 464 i
/NF0.001 HI%CFE

M 2 BT LI H7EFEAT FLIR T NEB A BDB A9 LAT (5 22 5k K (70908 23.7% F129.8% ) , H 5 LAl
IEFHSG 3% ] BB T AR S RIS R A T RS, A 28 HE T EG R AN At S PR 7 XA 4 1 )
SO, RATRE AR TR HE R R K B AL D6 B B (IR AT B IR GARBR A1, RO BRI [R5 ¢ R o
%), HRBE R IE ; i HE AT B A £70RH G 5 28 T FH e 4 3 S5 0 1m0 0 7 8 5 A b s b s e ), R XL Y £
ER TR 1Y LAL {EURT A BRAE 9 25 5 de /0N 5 1T AR AR b R I IR A IE A DG R BB, B IR U0, 42 FRURE X i
PeFAR R T (BIAT EAR ol 1 B9 ) B9 H B B35 B K X R A AL 8 R e (5 ) VHIOR B IR (3 )
FEIR (2 ) o L ARG R AT G Heih— b PRT L& RCR e A, (02 W3R [ 58 T 3P PRT 894541 17115
T XTI Ay LAL D7 219 5Tk L XGRS 15 2
2.3 LAI AV R B 5 A G

A W55 210 MODIS WLINA5 2] 4 Rk M 2 B LA [ 25 45 738 £ el 50 B8 ik i 17 A 214 5 25 | 1T 5 R /K B AH
SMERAIG ; B LRARAE AR LAT 538 B R K 30 B AR e 2 i 2. 2 9 2 ml ) — AN e 7
FE A — B R B AR PETs A2 HoAg 2860 SEBR_EARTE AT, AN RIAF 40 A [a] A0 R A s < e ™ [l
B /N IE S 2 2 B AR AR AR IR HE AT IR LAT BYREI IR A5 i J5 A0 . Braswell 250 204 1 i E] 5 1 8
AR AER 12 FAEYIRER B NDVI FRYAE 2 A5 AF AR A AH DG OC 3R 48 AR Y NDVI R B2 A ¥ 5 4 1
IEARSC, T HOR R A= e R A SOE S 22 HIR K

XA CEE 25 T PET (19 LAIx B2 3K B SR K SE 5 R R 72047 i a1 s 20 A, i s A 0
) Ma(E2), AT WAEAREFRRE I G RRAHGHEREY) IRAFHEA AR M w0 B 8 9 6 A DG, T L3 b 67 4 567
Bl 4—Ta {53R B3 KA A TIRAR FERRYI Y LALx, 3 ELSc FioA R 2 35 52 2—4a; 555 FZE70 R 1Y
LAIx 79 J5 2—6a BIEAR G ; LUREXT FEHT A FAHT B8 T A 1) 55 e R 3 2 0L {2 R A AR | R 1 s /s A

http ; //www. ecologica. cn



4730 R ¥ O 31 %
NEB BDB NEM
g 08| 08 | 0.8 |
o i
ﬁ% 04 - ———— 0.4 04
o T——
e Ok S ~ 0 P e ik s
= k= L S et = . =
5 04fF -04 F 04 F =
E H“‘xv,/
C 08 -0.8 | -0.8 |-
1 1 1 L 1 1 1 1 L 1 1 L 1 1 L
G R 10 TR T P R TR T 0 2 4 6 & 10
= os| BEM 0s | BDM aig |- PET
HE 04 s 04 L - T
B2 ok —— o T Nac—= o 3"\
E% i — =
L -04 [ -0.4 =
g “'““-a,q___H// \//i_._,//
E
-0.8 |- -0.8 | -08 |
i A A AL L . l 1. il A L A i L L
0 2 4 6 8 10 0 2 4 6 8 10 0 2 4 6 8 10
= os| BDT o | DMsh 0. | DBsh
#g 04} 0.4 04 F /N
Q - P e
;ﬁ L / /E 0k F; ol >SS —~U<
%5 0.4 — 0.4 o S G
R A e i -04 F — -04 E
g \\E o - ,/_
S — = s
-08 |- -0.8 F>— -0.8 |
O e 30 T e T e TR O b8 10
C3_NA 4
5 08 | ‘AR 08 | - 08} ©
ﬂé 04 | __ 04 |- kAT
[+ ——
=] e —— o
ﬁ S 9 N N~ of Lty
=5 T i =
7; 04 F 04k 7 0.4 g
© -08 -0.8 -0.8 |-
1 1 1 L 1 1 1 1 L 1 1 L 1 1 L
0 2 4 6 8 10 0 2 4 6 8 10 0 2 4 6 8 10
4 Year 4E Year 4E Year

2 LAl ERXEMS HSBEEFHMEHEIXR
Fig.2 Time lag correlation functions for annual LAI maximum versus climatic factors
WR—IREE R — oK IR0, B — XU, TR AR — U, P A AR AR AR T I 38 M AG 36 B e AR G R A, o e T o il i
T ¥36 ( P<0.05) ,PFTs (45 5 2 L% 1

KA WA LALx 3% B 5 B AH 5GPk

FH UG T IR 0 ) LAL XS A i B 0 I T AR AR PR AR AL, — W I 2a ARS8 LAL R R H AH G
REGK RN, BRI LA B4R FRAS O SCPE B sh 8K I | IR AIXGE 5 LAT 13 J5 AH AR
LG22, T it A T I A TR ] 052 AR () s J S M A N BRI BT I G R o B TE
TS, B T R A A K R RN, X 1a DL B G 3222 5 R AT AR 2R B LALX 19
T F—4E) NPP BRI 2ERRE - NPP AT LAT A5 7R 58 54 [ AR 56 |, 3 A 52 Be b ol LIS 5
fRRE ) AN SRR R FE A K A9 O i AR At el A s R 6 T R RR4E 2a DL,
3 Zigfnitie

AT CLM3. 0-DGVM ALY P 7E A B 19 LAL A1 MODIS T WL (437 A6 B e 647 %50 e, IIE B CLM3. 0-
DGVM BRI B LA ARt KAE (2 TE LAT A SR EAFTE AN I . 7R LR XA LA 5
ARV AER T2 8] [m 09 256 R 9047 7208, BIBH T R TR PRTs B LAT 59045 B TE 25 18] [ M 56k, XhE e bl
B LAT R 7B 4728 (4B A B, AS R0 A 7 X PRTs A 0L B8R AN — | I T R4 R A 1) B 2= 1

http ; //www. ecologica. cn



16 1 kB¢ 4. CLM3.0-DGVM At ¥y i AR5 5 A T B i 25 R & 4731

MHEICR, —BOokul, KA A AR XA LG 3O s, FL O B IR e, 247 T3 — s i a3
i, T X T LA 0907 22 B DTlk LU XGRS 45 22, SR 204 T LA 0068 DR ) Fg Bsf [l s J AH DG G R
RIS ALY LAL AU (84 01 1—2a i J5 A5G, R IR R K 0 A et i sh 8 TR | L
TR BN KA LAT B A I

H CLM3. 0-DGVM BALIA 21 (848 4 R0 A% ] 1R G 06 38 R e A A8 2 RS Ae 2 T A ) A ) <A 2 3
XTI A S RB OB IV AR Y LAY A8 Ak () FEARFAE | 88 7 R )RR IR A A e 17 )53k R , A R E S R
TR 2GR L T — L T A BRI AR, (R ALY AR EE Z A () B shAE# 2 2%, H AR A
B TSR T LASME A 14 2 T B IR N T R ) LAT A 500, 140 CO, MeBE 2605 8 i 3545
XEEHRIE H AT DCVMs i FCik AU A SO BRI AT % 18 CO, MR B ARk AT ) AN RIS R 2
HAH AR LAT (950 UM A7 T AT AR S K 7% LAT B 23 53 A5 RS AT T804 (0 M, i ELAE
A LAT FHEYS2: 1950—1999 4F 1y A48, i MODIS 77 £E 50 3k J5 T 2001—2003 4Ef8 MODIS 7= i, #F—
A B UE I 2 b A ) A AR Ak DL SR G B A B i ME A X LAL fs2 e, B T 3 VI Y 2 X
DGVMs A< B #4758 35 F1UR TR (1 WASCALLA A P FEE IR ) | R Jis 465 6 T At 1) A5 B00H | 00 240 500 Js b U000 %of
FEBE LAT (AR 25 A8 Ak K Lt PRBOR A R BIFSE

References :

[1] DanlL, JiJJ, MaZ G. The variation of net primary production and leaf area index over Xinjiang Autonomous Region and its response to climate
change. Acta Ecologica Sinica, 2007, 27(9) : 3582-3592.

[ 2] AroraV. Modeling vegetation as a dynamic component in soil-vegetation-atmosphere transfer schemes and hydrological models. Reviews of
Geophysics, 2002, 40(2) : 1006, doi: 10.1029,/20011g000103.

[ 3] LevisS, Bonan G B, Vertenstein M, Oleson K W. The Community Land Model’s dynamic global vegetation model ( CLM-DGVM) ; technical
description and user’s guide / NCAR Technical Note NCAR/TN-459+ IA. Boulder, Colorado: National Center for Atmospheric Research, 2004 ;
54-54.

[ 4] Bonan G B, Levis S. Evaluating aspects of the community land and atmosphere models ( CLM3 and CAM3) using a dynamic global vegetation
model. Journal of Climate, 2006, 19(11) : 2290-2301.

[ 5] Zeng X D, Zeng X B, Barlage M. Growing temperate shrubs over arid and semiarid regions in the Community Land Model - Dynamic Global
Vegetation Model. Global Biogeochemical Cycles, 2008, 22. GB3003, doi:10.1029,/2007GB003014.

[ 6] Zeng X D. Evaluating the dependence of vegetation on climate in an improved Dynamic Global Vegetation Model. Advances in Atmospheric
Sciences, 2010, 27(5) : 977-991.

[7] QianT T, Dai A G, Trenberth K E, Oleson K W. Simulation of global land surface conditions from 1948 to 2004. Part I. forcing data and
evaluations. Journal of Hydrometeorology, 2006, 7: 953-975.

[ 8] Myneni R B, Hoffmana S, Knyazikhin Y, Privette J L, Glassyc J, Tian Y, Wang Y, Song X, Zhang Y, Smith G R, Lotsch A, Friedl M,
Morisette J T, Votava P, Nemani R R, Running S W. Global products of vegetation leaf area and fraction absorbed PAR from year one of MODIS
data. Remote Sensing of Environment, 2002, 83, 214-231.

[ 9] Lawrence PJ, Chase T N. Representing a new MODIS consistent land surface in the Community Land Model (CLM3.0). Journal of Geophysical
Research; Biogeosciences, 2007, 112(G1) : G01023010, doi: 10.01029/02006JG000168.

[10] Xie HL, Liu L M, Li B, Zhang X S. Spatial autocorrelation analysis of multi-scale land-use changes: a case study in Ongniud Banner, Inner
Mongolia. Acta Geographica Sinica, 2006, 61(4) : 389-400.

[11] Moran P A P. Notes on continuous stochastic phenomena. Biometrika, 1950, 37(1/2) . 17-23.

[12] Cliff A D, Ord J K. Spatial Processes: Models and Applications. London: Pion Limited, 1981 63-65.

[13] Wang F M, Tian Q J. Response to temperature and precipitation of vegetation MODIS-LAI. Remote Sensing Information, 2006, (2) : 34-46.
[14] Braswell B H, Schimel D S, Linder E, Moore B IIl. The response of global terrestrial ecosystems to interannual temperature variability. Science,

1997, 278(5339) . 870-873.
[15] Dan L, JiJJ, He Y. Use of ISLSCP II data to intercompare and validate the terrestrial net primary production in a land surface model coupled to a
general circulation model. Journal of Geophysical Research-Atmospheres, 2007, 112; D02S90, doi: 10.1029/2006JD007721.

S 3k

[ 1] JHR, ZEshdl, ShkeE. #rasmih re S5 mAs SO AR b B A i . AE782#41) , 2007, 27(9) : 3582-3592.

[10] e, QBT Z=i, KBTI, 4 MR AR Ak i 22 ROBE 23 1) H M S A AT—— LA N 32l S AR AR 9. 248, 2006, 61(4) .
389-400.

[13]  ER, HPEA. FE#E MODIS-LAI FREE KR, 12845 B, 2006, (2): 34-46.

http ; //www. ecologica. cn



ACTA ECOLOGICA SINICA Vol.31,No.16 August,2011( Semimonthly )
CONTENTS

A comparative study on the diversity of rhizospheric bacteria community structure in constructed wetland and natural wetland

with reed domination — =ererssrrrrererreeiiii WANG Zhongqgiong, WANG Weidong, ZHU Guibing, et al (4489)
Light response of photosynthesisand its simulation in leaves of Prunus sibirica L. under different soil water conditions —=«=eseserereeeees
........................................................................... LANG Ying, ZHANG Guangcan ,ZHANG Zhengkun ,et al (4499 )
Effects of colour shading on the yield and main biochemical components of summer-autumn tea and spring tea in a hilly tea field ------
....................................................................................... QIN Zhimin, FU Xiaoqing, XTAO Runlin, et al (4509)
Effects of cadmium on the contents of phytohormones, photosynthetic performance and fluorescent characteristics in tobacco leaves
............................................................................................. WU Kun, WU Zhonghong, TAI Fuju, et al (4517)
Comparative physiological responses of cadmium stress on Enteromorpha clathrata and Enteromorpha linza «-:+--w=wseeeeereserereseeeeeeees
................................................................................. JIANG Heping, ZHENG Qingsong, ZHU Ming, et al (4525)

Effects of salt stress onglucosinolate contents in Arabidopsis thaliana and Thellungiella halophila rosette leaves +v+erevereecerreceereceene.
.......................................................................................... PANG Qiuying, CHEN Sixue, YU Tao, et al (4534)
Effects of long-term double-rice and green manure rotation on rice yield and soil organic matter in paddy field —+«+-coeeeeeeereeereenenes
.................................................................................... GAO Jusheng, CAO Weidong, 11 Dongchu, et al (4542)
Nitrogen balance in the farmland system based on water balance in Hetao irrigation district,Inner Mongolia — «ccerecererererereceeceeees
................................................................................................ DU Jun, YANG Peiling, LI Yunkai,et al (4549)
Seed characteristics and seedling growth of Spartina alterniflora on coastal wetland of North Jiangsu — srcerererereeersesraeiiiee..
.......................................................................................... XU Weiwei, WANG Guoxiang ,LIU Jin'e ,et al (4560)

Assessment of non-point source pollution export from Zigui county in the Three Gorges Reservoir area using the AnnAGNPS model --+---
.......................................................................................... TIAN Yaowu, HUANG Zhilin, XIAO Wenfa (4568)
Effects of Cadmium pollution on oxidative stress and metallothionein content in Pirata subpiraticus ( Araneae: Lycosidae) in
different habitals  «-+ere-rsesrrsrenereeeruneriermieenereerineerieenereneenns ZHANG Zhengtian, PANG Zhenling, XIA Min, et al (4579)
The distribution of size-fractionated chlorophyll a in the Indian Ocean South Equatorial Current =«=:+ecoreeesrsererereeeacanrcneiereeeen.
........................................................................... ZHOU Yadong, WANG Chunsheng, WANG Xiaogu, et al (4586)
Change of waterbird community structure after the intertidal mudflat reclamation in theYangtze River Mouth: a case study of
NanHui Donglan area  +-s«++ssssssseessesasesssteittiiiis i ZHANG Bin, YUAN Xiao, PEI Enle, et al (4599)
Application of fish assemblage integrity index( FAIT)in the environment quality assessment of surf zone of Yangtze River estuary -+
.............................................................................. MAO Chengze, ZHONG Junsheng, JIANG Rijin, et al (4609)

Population age structure of Antarctic krill Euphausia superba off the northern Antarctic Peninsula based on fishery survey -«+coeoeeeeee

.................................................................................... 7ZHU Guoping, WU Qiang, FENG Chunlei, et al (4620)

Validation and adaptability evaluation of rice growth model ORYZA2000 in double cropping rice area of Hunan Province ««+-+=:+e+----
.................................................................................... MO Zhihong, FENG Liping, ZOU Haiping, et al (4628)
Coupled energy and carbon balance analysis under dryland tillage syStems — =««+ssssessssserssmmmsanmtmsiite it
....................................................................................... WANG Xiaobin, WANG Yan, DAI Kuai, et al (4638)
The nitrate-nitrogen leachingamount in paddy winter-spring fallow period — =cocerorereeeeeeees WANG Yongsheng, YANG Shiqgi (4653)
The sources of organic carbon and nitrogen in sediment of Taihu Lake -+ NI Zhaokui, LI Yuejin, WANG Shengrui, et al (4661)
Effect of partial solar eclipse on airborneculturable bacterial community in Urumgi —ceoeseeereeesrsesersrsesesieniiiiiiieee,
................................................................................................ MA Jing, SUN Jian, ZHANG Tao, et al (4671)
Comparative study on density related intra- and inter-specific effects in Laodelphax striatellus (Fallen) and Nilaparvata lugens
(SEAL) =vvvreesssmmnmrees ittt LU Jin, CAO Tingting, WANG Liping, et al (4680)
Behavior rthythm and seasonal variation of time budget of sun bear ( Helarctos malayanus) in caplivity —+eseseeesesrsrseseeeeeeeaanain.
.................................................................................... LAN Cunzi, LIU Zhensheng, WANG Aishan, et al (4689)
Disturbance regimes and gaps characteristics of the desert riparian forest at the middle reaches of Tarim River «-:eeeeeereeererereeeeeeeee
.......................................................................................... HAN Lu, WANG Haizhen, CHEN Jiali, et al (4699)

Death causes and conservation strategies of the annual regenerated seedlings of rare plant, Bretschneidera sinensis «=«++=rsetrerereeceees
.......................................................................................... QIAO Qi, QIN Xinsheng, XING Fuwu, et al (4709)

Effects of municipal compost extracted complex microbial communities on physio-ecological characteristics of turfgrass under

AIOUGRL SLIESS +++++essssreessnsee s st e ettt DUO Lian, WANG Jingjing, ZHAO Shulan (4717)
Spatiotemporal relationship of leaf area index simulated by CLM3.0-DGVM and climatic factors «+eceeeeeeeerrecsererneemieniieieeen.
............................................................................................................... SHAO Pu, ZENG Xiaodong (4725)
Analysis of circular economy of Liaoning Province based on eco-efficiency -+--+ HAN Ruiling, TONG Lianjun, SONG Yanan (4732)
Review and Monograph
The fungal to bacterial ratio in soil food webs, and its measurement :+eceveveeeeeeees CAO Zhiping, LI Depeng, HAN Xuemei (4741)
Indicators for evaluating sustainable communities; a review «=«+=+=es=ceeeeee ZHOU Chuanbin, DAT Xin, WANG Rusong, et al (4749)
Discussion
Differential expression of PAL multigene family in allelopathic rice and its counterpart exposed to stressful conditions — =r-=rerereeeeeeee-
................................................................................. FANG Changxun, WANG Qingshui, YU Yan, et al (4760)
Scientific Note
Ecology study on the benthic animals of QinZhou Bay «-c+eoreeererererereeieeeaeiieieieeeee. WANG Di,CHEN Pimao,MA Yuan (4768)
Change characteristics of soil carbon and nitrogen contents in the Yellow River Delta soil after artificial restoration = +-+-r-ererereeeeceees
.................................................................................... DONG Kaikai, WANG Hui, YANG Liyuan, et al (4778)
Estimation and spatial pattern analysis of forest biomass in Fenglin Nature Reserve based on Geostatistics «recerrererersreseseeesereeeene.
....................................................................................... LIU Xiaomei, BU Rencang, DENG Huawei, et al (4783)
Study on sap flow in forest of Quercus liaotungensis and Populus davidiana by using the TDP method «-+-c-vrecerermrereeerereereenene.
.......................................................................................... SUI Xuhong, ZHANG Jianjun, WEN Wanrong (4791)

N, O Emission and its driving factors from typical marsh and shrub swamp in Xiaoxing’an Mountains, Northeast China «-++steeeeeees

................................................................................. SHI Lanying, MU Changcheng, TIAN Xinmin, et al (4799)



2009 £ E AR S5 55K 200 E BT 10 ZHAF*
(5T 2010 4EHR CSTPCD B )

Hey Wi S Bk Hy W19 R [N
Order Journal Total citation Order Journal Impact factor
1 ERFER 11764 1 ERER 1.812
2 o A 524 9430 2 T A2 1.771
3 TP 2R 4384 3 N A A2 1.733
4 [iE|dib7 i 4177 4 G/ EA =S 1.553
5 HERFERE 4048 5 HERFERE 1.396
6 L7/l seE i SR 3362 6 [iiEdi:t7/E=22ir 0.986
T morooy IV 3327 7 s 0.894
8 MOLECULAR PLANT 1788 8 CELL RESEARCH 0.873
9 IKEE AWk 1773 9 FHP - 0.841
10 wR R 1667 10 YT 0.809

* (LEZAAR) 2009 AFERLO AN 1964 FRHEWTIHET B80S IR 11764 0, £EHER S 1; A
T 1812, £ EHERE 14,55 19 JmiELE 9 AR E A A AT ob BEDRG SRS

wEEHEME flais BiTéREE XIKE B %
4 & % Wk ACTA ECOLOGICA SINICA

(SHENGTAI XUEBAO)

CEATI 1981 453 7 B1F) (Semimonthly, Started in 1981)

{3l F1eW (2011 4F8 H) Vol.31 No.16 2011
% L= <E§%Tﬁ>gﬁiﬁﬁﬁ Edited by Editorial board of
Sk - JEHTGE DOULS 18 5 ACTA ECOLOGICA SINICA
Hﬂgﬂéﬁﬁ% :100085 Add 18, Shuangqing Street, Haidian , Beijing 100085 , China
HLi : (010)62941099 Tel ; (010)62941099

www. ecologica. cn .
. www. ecologica. cn
shengtaixuebao@ rcees. ac. cn

Bk N iq,cl‘lengtraixueba()@ rcees. ac. cn
* i E R AR S dltOl'-.ll‘l-c ie HLI\-IG Long—\-x/e-l ‘
fo ML LA upervise y ina Association for Science and Technology
B AR S d by China A for S d Technol
7O
cp R RS2 e A A PR BF ST 0 Sponsored by Ecological Society of China
Motk . b 50 E R K 18 & Research Center for Eco-environmental Sciences, CAS
M L 4w i . 100085 Add:18,Shuangqing Street, Haidian , Beijing 100085 , China
H R 4 & & I3 it Published by Science Press
Hihk . b AR IR ILHT 16 5 Add ;16 Donghuangchenggen North Street,
MR B A . 100717 Beijing 100717, China
En Rl Je s AUARER Printed by Beijing Bei Lin Printing House,
x 1T 4 4 & K i Beijing 100083 , China L e—
Hitik . AR FEIAR AL 16 5 Distributed by Science Press 'g ——
EHKB[Q’?H&% :100717 Add 16 Donghuangchenggen North o
Eﬁﬁ'ﬁ 31(910>6;‘g34563 Street, Beijing 100717 , China N -
-mail ; journal @ cspg. net Tel: (01064034563 P —
iT W 4 Hi ) Ee "(‘1 , : @ oo . o =2
EsEIT HEERRE RS A WA JOUTETE ese. e T =0
HiE . L ET 399 {%%ﬁ Domestic All Local Post Offices in China 2 —
AL K ) ) ) » =———o
ol ER R Foreign China International Book Trading —
TEZEE ?Fffig;g?’?‘i‘lSO]fy o Corporation ) S =t
¥ oA ogE R R v Add:P. 0. Box 399 Beijing 100044, China o
ISSN 1000-0933 - N — —
N 1AM O ERSIRFFEIT EN#E RS 82-7 E5&ITHS M670 E M 70.00 T

CN 11-2031/Q



	fm.pdf
	ml-z.pdf
	ml-y.pdf
	16fd.pdf

