ISSN 1000-0933
CN 11-2031/Q

FS5R

PEESZES 7
rh E R B A A ZT Fhuls
4 4 8 B & tH hi



L) A 7 %R

®*'>
' 1) (SHENGTAI XUEBAO)
R R I #3355 F9H 203FE5H (#FAT)
=l V¢

AR EIE 5 FRILEGR
TS B SRR RN BT o oeereemeen et KW, e E, Tk (2637)
R ERBAB L EMAENESFHIRA I oo WA, E M, AHEH (2645)
A A A F AR E RO S R HEE -oveeeveee oW B.F B % (2656)
P AR A K B EIR ceeeeeeeee e et THE D8 EYE (2665)
MESEMES
T N TRAN K 508 B PR R B AR 5 Kb LA AU G R oy e X, E R, AR, % (2676)
BB AU B I H] B 2 eevee e WO LKE AL KB (2684)
SIRBETFE RS AL T FASEFETEEBELHMOT R EHH KB, P, % (2695)
ENEFERRARPEFEXT ST H RS AENGALME e Ao, EEHR,EEE,F (2703)
BB F R Aot K S AR B AR JA] 52 R AT AR A R L e ke, mE, R, E (2712)
I B B A U ST T AR SR 35 B B 08 e e vveeeernn e e e e e e BRI, AR, % (2719)
REVEW AR & T D AT A BTG B eereerrerneeiaeaan, kB ESFELL E A4 (2728)
AR At 7 7 B R 8 B AR B B «oeeeeeeeeeeeee e WA AR Bk % (2734)
A FEEhmpetc ANBITET AR B GTRA N KD TF RLGE G o,

....................................................................................... %%‘}Xﬁ’gjﬂ(%’%%’% (2744)
R LI IR AT AR T AT B S vnernneernnrrnnernnneiernneainns ¥TE E2ZE, FHE, % (2754)
e BHEMESRES
AT RS 5 GIS 3t L ABRAESRZARIRSMALTAL oovoveeneeenns MER, REE FEE £ (2761)
KIT O BARUEIRG B RAIGAT R B K FHARIRE G emeeeeeennnnns AR, KA, N K=, % (2768)
KL a BARE B E ERNBARRE EZRBAAREGH D e MM, E B, FE =, % (2780)
WO LEIT O BARVE IR A M B T O IR A 9B T v e vemeeeneeee et x %,Eﬁﬁt,%i,% (2790)
AN 09 R IR M KA RAGF) D RE E A AL S IRBE I F AR Faverevrnneneeenes M BEPRET, AP ERFE, % (2803)
Ay 3B AT R IR R BRI A I e x| MM, B R I, % (2816)
KMBENFMHTARTEAFI R EIHESALEAFZRFHXE e T, R, % (2825)
Tl AR M S 3 £ H) AR K AL B AUBR KL IR A G v e eeeeee 7 B ORME, N F,F (2835)
1958—2008 F K & i K G LA ARBEJBERABEDL  ovvevmmremnneniieiien, & = ARE HIER,F (2845)
ENERE S SN S E Y PUE R SR LRV L OT 2 RN REE BRR K H, % (2856)
Ly ely B RARA? R & M oAb BE 00 SR 25 M Am AR B AT oo HRE, ERIT,KXE, % (2867)
7 ) T F 25 R SR B e AR B A Bt B ARG B R e e AL, K—F,% (2877)

BT R Zh D RAMR R R AYF G G AHAE e HFHE,E &, RIEE (2886)



=W XIS EIRAE DS

KO AR ZS B TR o eevvnrrrrnneeemneeeritee e e e e e e e e e e ea e WL R TEE (2896)

AT CISHXP-RARZFR L3 AL ZEBBRBRMNALTAN ooveeerreneenn FEEH, 2 R BES (2907)

BREGFELES

BREM T BRI T RILIET ERBA A R, B, RBE,% (2919)

AL

28 5B LA E T 44K Degl & @ Bife D1 B @ 6% v BRI AEI oo
....................................................................................... g MAN WAL, (2930)

AR CO, REZWMT FFFL D Ert @BRIGHA Y0 LT oveemneeeens FNE,RAEF B EHE,F (2936)

BFIEARSECN 11-2031/Q # 1981 # m * 16 * 308 # zh * P * ¥90. 00 * 1510 * 32 % 2013-05

EEEEEEEEEECEEEEE

SEEBE A Y B —— R AR AR TR IR A T, R 7E e JEUR S LU Y — Rh R e A HA B R 2
AR A, AR K S, B3R R b R TR L, R L i 2 A
VEHL I R 5200—4300m , B2 PRSI, S 30 e ST T A, AT R K Bk 293—430mm B /N E HERE
i) AL 5 S ) RV V) 55 T 25 1A 609 —90% , JFL r /[Nl e e ) 43 A T AR K, 3 R A T I v D
o R TERA 2R, RS R AP R B HOIE R E

HERERRE: FREAEE ol k2 E-mail: cites. chenjw@ 163. com



5533 B 9 W *$ = 2 e Vol. 33 ,No. 9
2013 4E5 A ACTA ECOLOGICA SINICA May,2013

DOI: 10. 5846/stxb201202130189

5 L% WIHUR 2R R 2R 1958 — 2008 AF KA LK FELAZ ARG FF LY. A4 A5241, 2013 ,33(9) :2845-2855.
Li L, He X J,Hu L L, Li J S. Simulation of the carbon cycle of Larix chinensis forest during 1958 and 2008 at Taibai Mountain, China. Acta Ecologica
Sinica,2013,33(9) :2845-2855.

1958—2008 F K A LK B 4O 12 MR ix G IR 1= 1

> 1 =2 1 1,
& E' TR HER EpAe
(1. HEFFEREDIERE, JLa 10001255 2. BEPE R A IIE R Y QAR XAER, BHE 722300)

FEE . KIALLAZ (Larix chinensis) MR FEE 5010 T3 E 208 K F1 LA ARZR A7 B, X A8 A i i+ o3 BU% . o 1 s o B K
KEALLISIRAE AT 52 F I B0 96 PR, B8 T80 ( MTCLIM ) B 300 Fr 1L F88 R0 986 A S H0 , o7 P AR 9 30 765 ok R A 78 ( LPJ -
GUESS) B T K E1Lipg b 1958—2008 47K [ LLAZ MR BRI ZUAE 77 01 (NPP) AW EEFIE A B R G ac i 5 (NEE) , 4521
W] 1) RALAZME I AZ (Abies fargesii) i) NPP FIAEY AR FVZLAZ AR A DR 3 K FTLDAZ 10 NPP AZE Y Kb
1. 1958—2008 4E[A] K FALLA2 B ALk NPP A~FE-21E 79 0. 38 kgC-m™>a™ LI 42 7 0. 25 kgC-m ™ a™" | i Z AL A K H
ZI K24k NPP 119 86% ;1958—2008 AT (1) K LI A2 ma b A= it AO-F- Y (E R 2. 91 keC/m® , ELILA HZ M 2. 02 keC/m* , i 2 T (5
KELARAEY R 94% , 2) KELIAZME LA ZE NPP ¥R K FRId:, Hrgdbss 575 BAR i 4 bk ny 3
W /N T RE 3, BT LUK A I R EBOR FZLAZ AR NPP 22 57 A B AF I8/ %, 3) RIFLLAZ A Wi AR PRI S BOR , bk 2 58
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KFRH, 4)1958—2008 4ERFGALIE A FALLAZART-44 NEE #54-0. 023 kgC-m ™, RHOABRIL, BEALI BRI KT 2 2 R 4 4
TS, B A IEANBEIE (0. 91 g-m ™ a™ ) RFILHE(0.42 g-m™a™ ), LUTARAN CO, S HRSh PR T35 K LK ZLAZ AR 4 )
BB IR S AT 5 B 43T, MHLEE D38 7R S AR A 5 A S R GEBRAG IR O 3R | I 5 B ANGE— 20 1 B A W0 s ] S B A5
SR AW SRR AL  LPI-GUESS ; ML 25 RGBS e 77

Simulation of the carbon cycle of Larix chinensis forest during 1958 and 2008 at

Taibai Mountain, China
LI Liang' , HE Xiaojun®,HU Lile', LI Junsheng' "
1 Chinese Research Academy of Environmental Sciences, Beijing 100012, China

2 Administration Bureau of Shaanxi Taibai Mountain National Nature Reserve, Meixian 722300, China

Abstract: The terrestrial ecosystem carbon cycle, an important component of the global carbon cycle, has significant
impacts on the composition of atmospheric greenhouse gases ( GHGs) and global climate change. Quantitative analysis,
which provides knowledge of the terrestrial ecosystem carbon cycle, is not only a prerequisite for accurately predicting
regional and global climate; it also provides a scientific basis from which governments can develop programs in response to
global change. The major goal of this study is to quantify the carbon cycle of the Larix chinensis forest at Taibai Mountain,
Shaanxi, China, which experienced significant climate change during the time period from 1958 to 2008. Process-based
models are useful tools for predicting changes to the long-term ecosystem carbon cycle that is influenced by climate change.
We quantitatively investigated the carbon cycle of the modeled area by using a process-based model, LPJ-GUESS, using

climatic data from the Mountain Microclimate Simulation Model (MTCLIM ) and CO, concentration data to drive the model.
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Net primary productivity (NPP) , biomass and net ecosystem carbon exchange (NEE) are the major outputs of the LPJ-
GUESS model we used in this study. The NPP and biomass of L. chinensis and Abies fargesii were large in the L. chinensis
forest, and both NPP and biomass of L. chinensis were larger than A. fargesii. The average NPP of L. chinensis and A.
fargesti during 1958 and 2008 were 0. 38 kgC- m »a”' and 0.25 kgC - ma’, respectively. The sum of the two species’
NPP accounted for 86% of the biomass in L. chinensis forest. The average biomass of L. chinensis and A. fargesit during
1958 and 2008 were 2.91 kgC/m” and 2.02 kgC/m’, respectively. The sum of the two species’ biomass was 94 percent of
the NPP in L. chinensis forest. A. fargesii occupied the lower slope of the L. chinensis forest because of its altitudinal
limitation, and the upper elevation forest was pure L. chinensis forest. Both L. chinensis and A. fargesii had larger NPP on
the northern slope of Taibai Mountain than on the southern slope. Both slopes experienced increasing NPP of the two
species over time, and the increase of the northern slope was smaller than the southern slope, so the difference of the L.
chinensis forest’s NPP between the northern and southern slope was decreasing over the 51-year study period. Biomass of L.
chinensis experienced inter-annual fluctuations during the 1958—2008 study period and increased alternatively between the
northern and southern slope. The mean biomass on the southern slope between 1958 and 2008 (2. 94 kgC/m”) was greater
than the northern slope (2.89 kgC/m’). Biomass of A. fargesii, which always occupied a larger part on the northern slope
during the 51-year study period, had fewer inter—annual fluctuations compared with L. chinensis. The modeled value of
NEE, whose average was —0.023 kgC-m »a™', showed that L. chinensis forest has been a carbon sink over the 51 years
studied. There was no significant difference in average NEE between the northern and southern slope. Both slopes showed
increasing carbon sink functioning, with an annual increase of 0.91 gC-m™a”' on the southern slope and 0.42 gC+m™a™'
on the northern slope. This long-term simulation of the L. chinensis forest driven by climatic data and CO, concentration was
only a preliminary quantitative study of the carbon cycle dynamics. Additional field observations and manipulative

experiments are needed to reveal the relationships between climate change and the ecosystem carbon cycle.

Key Words: biomass; climate change; LPJ-GUESS; NEE; NPP
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FMEAS RGN A B T AT — 2 TR SAESRERRZ RN X R, CAMREVIZEE
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FE RN, AT T R ALY 25 0T, AR DX A AR A 5 A B 1Y) 5 3R LRSI A Sk B 7 B AR Ak 4
T —EWNS%,
1 MRFFHE=*E
1.1 B IXAR L

KA1 (107°41'—107°52'N, 33°49'—34°08'E) R ZEW5 05 | ¥4k 3767 m, 32Tk v 45 350 Hb X A 55 5 1L
W, KL ETF R 2235 3000 m, S B 2SR A AR B3 S 0 s, AE AR 3000—3500 m A7 K FZLAZ R A3
A3 AT X BN B AR K F b B 709—1542 mm, B 3% 795—1314 mm; 4EI9R bk 1.4—4.2 C, mhk 3. 7—
8.2 °C; HHIE MLLAMR A L 2 R 3, I HLZ Vi S s sg ), e A 200 b G AR, AIFST DX 0045 19 7 AR AR
MR KA LLAZAN , A B IR K2 (Abies fargesii ) F1/0 i 0 24F J ME ( Betula albo-sinensis var. septentrionalis ) , K F
ARMAE A FRRZ R 40MK, 4340 T RR S B UL A2 1R 38 WE K 20 K #E Y ( Rhododendron purdomii) 3k
TEAEHS (R, capitatum) FIE T FES (R, clementinae) 55
1.2 LPJ-GUESS Hi#I {4

LPJ-GUESS #7Y J& F fili A= A RGead R A Al B FE A A B R OB &, PPIRAE) AR 3iad
T (RER A ) LU R MR 2 B (H,0, €O, JE3F) 1 22 LPJ-GUESS 458 Y3 1 A5 40145 20 )i 4 b 1) B0
AR FGET T S WA B A | ik S e 32 B2 A2 AR DX Y i A SRR AR WP A B LA B o 1 A 0 o
fERYRZMT . LPJ-GUESS BLALE A& T 2 R M A S R shAMHL, B2 7E 2R3 Z AN, Smith &
1 Hickler 255773515 LPJ-GUESS #ER sl S 1 1 R 11 56 [ A b A e sh 45 Tagesson VA LP)-
GUESS #RIZE & i BEE L T 5 LR 925 77 71 (NPP) ., LPJ-GUESS g FH TR 481 rf 6] fifi b A= 2
F 40 KA X ARAR B BRAGER 1

LPJ-GUESS BHY (% ABHEALHE H 4R A Bk H PR GT  CO, e B LUK -3 A, i th 4ol
FLFEFERLY NPP AEY o T AR R (LAL) | 3 miefiti i 28000 AR LA S LISk 46
1.3 HdEiRI
1.3.1 R ARE

LPJ-GUESS BEAIBIIT ]2 1958—2008 4, iy A& Hls v i H - 24050 F0 ) K B2 408l ok A Ll /NS f
BRI (MTCLIM ) #5588 . MTCLIM AR AT DIAR 52— o (FE il ) E A5 3 1 S E R H b g3k B Fn Ty
PEITTIE T AR SE s p S R, MTCLIM BRI 2L T Running 2512 B H 054 8 28 2 ) 326 4 () A
SRR AR R T S B LA ROR . ot — R F R > MTCLIM R B 28 7E A 257K SCREH
TR AR L e i O A5 A T BN M MTCLIM A5 AR A 3] ) S A B2 R AL R TR B
R KRV R 28 B% 56 AR 98 75 B2 A MTCLIM B AR A2 (A (LG Jb 3 K LT A2 R4 A b BRAHR AR K i H
E 2R

FRBUAS B 1) 360k 8 TR R R /A Gl , o H B4 B2 b3 i T (34°15'N, 108°13'E) | iff
R 448 m, B MR ET (33°31'N, 107°59'E) , 4K 827 m, BFSE 07 5 E 225008 WL 3% 1, B0l B i sk el 3 FRl
& 1958—2008 4F-, 15 2K 1 1L ma At R FIL0AZ Ak BT BRI BE 5 R K B9 3 (B2 , 758 LPI-GUESS A& Bl A
BRI —53 . 1958—2008 4F K 11 1L K FH ZLAZ MR R J 3 14 A B4 TR AR Rk it Y S A8 (R DI 1,
1.3.2  HAhFds

CO, e PEAEEBAE K A 25 EHER R G LK%, BF 1A BE N 1658—2008 4F ; B3 A PHAR 5 A BE < e vk
HORCHE | JE3 R B AR S R il R G o B | I ) B 1958—2008 4F 5 - 18 235 78 4 fidh AR i A5 400 o5 i i 24 A% s
AT [ 4 0 SO R, R AR ST ARG IR A IR N 45, o8 T I8/ DR B R R e B 1, 2 = A 8 17k
R AR RS NPP 2B NEE 1 LAIL,
1.4 ZHCRE

IR LU R A3 R P LT A AR 9 3 743 A 71 BBl & 3000—3500 m , 75 33 N AR 43 A5 14 A 75 AR F s A 12 1L
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A2 (IR LA T Bl 2600—3300 m) A4 Bz #E (3 B 43 A i [Fl 1800—3100 m) ¥ AR A MEAFIF A, LPJ-
GUESS n LAZEYI RN FIAE I D RERL (PFT) WA /KSF 1 b ATASE 0L, R A Y804 W el 1 2 0 S 55000 | 70 0
THRTE X AR R K R R 43 2 AS [ AR S S BE R | UKE A S BE R SRR R W R 2 B AT R, B
RSN 2,

F1 MTCLIM BREEBKBAHEM 4 MImBE SHEKNSHIE

Table 1 Parameter values of MTCLIM for temperature and precipitation modeling of four sites in L. chinensis forest

240 ek FRR TR g AR R AN
Parameters North_up North_low South_up South_low
13K Elevation/m 3450 3100 3500 3200
i Slope/ () 30 30 20 9.2
Y1) Aspect/ (°) 310 70 130 200
M EZL Tsohyet/cm 102.7 94 103 98
e % D8R Maximum temperature lapse rate/ ( °C/km) -4.9 -4.9 4.1 -4.1
FAKIR3 J8°R Minimum temperature lapse rate /(°C/km) =5.1 =5.1 -3.9 -3.9
9 1800
1600
g g
% < 1400
g 2
= 2 B 1200
g5 s 55
%3 ¥ & 1000
£ E 3
= £ g0
=
53t < : ¥
= ; B
600 - 1
1 ! ! ~ ! | 400 ! ! ! ! |
1958 1968 1978 1988 1998 2008 1958 1968 1978 1988 1998 2008
A4 Year Ay Year

E1 Bt KBIEHNEDRMERKE

Fig.1 Mean annual temperature and annual precipitation of the L. chinensis forest on the southern and northern slope

#2 LPJ-GUESS BEIGEMYHNEESHIE
Table 2 Parameter values of the major plant species in LPJ-GUESS Model
4 Bt

FHE KHELE Bt B. albo-sinensis var HEAR LEN

Trait L. chinensis  A. fargesii . . Shrub Grass
septentrionalis

P INHETY Pant functional type NS NE IBS TBS GR

FE Y B e IGR . Minimum temperature for establish/C — — — -18 _

AW s HUE Maximum temperature for establish/ °C 2 2 — 6 —

YA AE A F AR E Minimum temperature for photosynthesis/C 10 10 10 15 10

YA VEH B E IR Maximum temperature for photosynthesis/°C 25 25 25 25 30

A 3 i 1 /NFUR

LIRS 1S h , 900 600 150 830 0

Minimum growing degree day sum on 5 degree for establish

NS 5 L/ NEUR

JEE AT S BEf/MPUR . 0 0 200 150 50

Minimum growing degree day sum on 5 degree for photosynthesis

F54ir Longevily /a 900 900 300 100 —

it B4 Shade tolerance R T R i B NG

NS: FEHEHHTRANE: LB TRA IBS: AW 7 M A R4 TBS . W7 I - HEA ; GR . 2% Bl e
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1.5 By

LPJ-GUESS B iz 47 53 A PN [R] B, 5 1 NI R] B 1658—1957 4F 1547 300a, H 12 i 540l Hh X
PR R ol R - SRR P R R IR AR 5 2 AR B 1958—2008 4, TER 1 AN B B X R AR 00y
B i A B K 1958—1987 AR (1% H - Y3RLEE | B 7K f2: 1R BH 5 S 85080 06 24050 FH , o0 B B T A A5 76 38
P, L ARIE TR AR SR R A RO it S LPI-GUESS #8732 47 38 F ik o)
1.6 HAIEHIE

LPJ-GUESS #H (5 ML, &t 4T T KSR EIE"" ", T LPJ-GUESS BiRIESS 1 IRHEHR
U4 b DX N7 FH B LA DG BRI ZE kAT T 30k, i NPP FIAEY) e 5 Z iR 5 b AT b A (R 3) , &
PR ALLAL AL FAR L S SR AU 5 2 BT B 9T 45 R AR — 30, AR ZE R ME BRI 25 S 0 /N T
ZHTPEREE AL (R EFAMIEIN 22 30k T | ik — U2, b 2 LU T HE R, A K 202 PR A R Rl
B A B A A B LT MR 504 T RR (3000 m) BN 2330 4 B e 40 A EBR T (3100 m) |, JiF LA BJi 3¢
— X3 A B ME oA, OB ARE R D A KRR 22, 55— T, Z RTFE A9 4 e Mg g A 7=
FIAE ) it S A 2 B MR (B, TR UL (B AR 4 25 B MEAR I 1 BRAE

FiA B 2000—2008 4 LAT A (A RBUSS R 5 [RIEHE MODIS 1 km 23 HER 1Y) LAT 8 K& B 14 9077 5 it
FFT AL (E2) o MBI 2 WUt B ZE SR R i e 2 TS WM b itk HAE 2 MHERIE/N T
SHAEH AE 5 I AR TR 45 R . (H BRI, LAT ARS8 LU 2,

MEL L BGUELE ST, LPJ-GUESS M7 ] LU AU R 11 L i XA R R AiF 385 T 0K 1 202 AR I
WAL 2570047

#3 NPP S4YENEMESEMHARMEER

Table 3 Comparison of modeled NPP and biomass with other studies

WFh FRILLET A He I
Species NPP /(kgC-m™2-a™!) Biomass /( kgC/m?) Source
KFLLAZ NS 0.43 £0.01 2.910.15 AU
L. chinensis needle-leaved summergreen tree 0.45+0.10 6.88+0. 13 [39]
- 8.33 [40]
0.600.20 - (4]
C L&A NE 0.24x0.01 2.02x0.10 B
A. fargesii needled-leaved evergreen tree 0.45+0.10 6.88+0.13 [39]
0.40=0. 15 - (41l
4 jiz #E 1BS 0.06+0. 003 0.21+0.01 (EORIEN
B. albo-sinensis var. septentrionalis — 4.5 [39]
shade-intolerant broad-leaved summergreen tree — 1.88 [40]
0.600.25 - (4]
HAR GR 0.02+0. 004 0.04+0.004 FEALLE
Herb or grass — 0.07 (40]
B Total 0.78+0.02 5.27+0.20 B
- 10.25 [40]
— 7.65+4.15 (23]
1.250.25 - t42]
0.90+0. 10 — [43]
0.60+0.20 — [41]
2 H#R

2.1 HRIgAET

3R 4 KFE, KALAZH NPP 7Em Atk L BRAT 4o Xt iy O 35 (R AE T BRI I8 T I L@ 42 (P<0.05)
HFRALZARE A0 EBRTCE & 25040, Ir ARG Jb3E ERREL LA AZE NPP 20, KAZZFE IR 24
BT R FLLAZ AR NPP () FZH ISR (86% ) , 4= Bete FEARFNRIA NPP BT & Lel#5/)n , HL R (8] 2246 1
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ORI, JCie 2w A 2 b, K2 A2 1 NPP #§ 8 ¢
BERTEIRF(P<0.05) ., KALZEZME LR EZTE
Y NPP #8825/ ALY (P<0.05) (K 3)
1958—2008 4F, K H L A2 B, dt 3% NPP 73 il 6t
0.32 kgC-ma™' F10.43 kgC-m>a™" W] HFF B T
RS P R S TSR R 0.8 gCom ™ a™t bk
$}90.7 gCom™a™" (HZILIEAY NPP BER A% sh K,
HEA WA (KRR 20a) . B2 AL
NPP () 5F- ¥ {8 43 5 &7 0. 23 kgC - m™-a™" Hl 0. 26 ‘.
keCom™-a™", [AIREFE I S Bl Fof () T e i 3, ma b 3 7 2t :

. b, s

LAIR 3§{# MODIS LAI

U R DTSR, 351 0.8 ¢Com ™ a™ A10.7 g

gC-m™a™' . KRALZZME IR ZI NPP 78R/ 3 19 T+ 4

AR KT ALE, AR RIS NPP NFdes BeTiE ST O E ; 6 "
SR FLLAZARIY NPP 71K 1L U3 22 5 A 2 4 ek /b LAL#H Modeled LAL

A, E2 20002008 & LAI A5 RRME kS

2.2 ﬁi% % Fig.2 Comparison of modeled month LAI with observed data

TEAEYEITT , KA IR K 4T during 2000 and 2008
AR BRI (94% ) | 25 B #E TEARFI B A AR W)
BRI 5 O A 6% , BB T (AR i (R 4) . KEALEZAYR K FEILE, B2 Aus ey
BERTRYE (I 3) o 10K FILTAZ BT ) 6 D 3, AL i AR A2 — B TR, IR 51a FH4MH
RESOR LA A (2. 94 kgC/m’) KFALHE (2. 89 keC/m?) fHREHLH 2 A B (P>0.05)

F4 1958 F£712008 & NPP F14 42 FIEIE
Table 4 Modeled values of NPP and biomass in 1958 and 2008

(A 4 YFh I A = AWt
Site Year Species NPP /(kgC-m™2-a™") Biomass / ( kgC/m?*)

Jedk FRR 1958 KHLA L. chinensis 0.64 4.53
North_up ELEHS A, fargesii 0.00 0.00
4 ME B, albo-sinensis var. septentrionalis 0.00 0.00

K Shrub 0.00 0.00

FAR Grass 0.02 0.04

2008 KHLLAS L chinensis 0.75 5.20

EILEHS A, fargesii 0.00 0.00

4= FME B. albo-sinensis var. septentrionalis 0.00 0.00

HEA Shrub 0.00 0.00

HAR Grass 0.02 0.04

e IR 1958 KHLLAS L chinensis 0.21 1.23
North_low ELEHS A, fargesii 0.49 4.46
4= ME B. albo-sinensis var. septentrionalis 0.06 0.16

HEA Shrub 0.02 0.09

FLAR Grass 0.02 0.04

2008 KL L. chinensis 0.21 1.17

ELEHS A, fargesii 0.55 4.83

4B ME B, albo-sinensis var. septentrionalis 0.06 0.18

WK Shrub 0.02 0.09
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(A 4 YFh FRHAT T HYhE
Site Year Species NPP /(kgC+m™-a™") Biomass / ( kgC/m?)

FLAR Grass 0.02 0.04

FAE IR 1958 KHLIAS L. chinensis 0.63 4.24
South_up LA HS A, fargesii 0.00 0.00
4B ME B, albo-sinensis var. septentrionalis 0.00 0.00

WK Shrub 0.03 0.17

HAR Grass 0.04 0.05

2008 KHLAS L. chinensis 0.67 4.75

B A, fargesii 0.00 0.00

2 B ME B, albo-sinensis var. seplentrionalis 0.00 0.00

WEA Shrub 0.03 0.17

HAR Grass 0.01 0.03

FET R 1958 KHLK L. chinensis 0.19 1.16
South_low ELEHS A, fargesii 0.43 3.48
LEJZHE B, albo-sinensis var. septentrionalis 0.06 0.17

HEA Shrub 0.03 0.10

AR Grass 0.03 0.04

2008 KHLAZ L. chinensis 0.21 1.09

BV A2 A, fargesii 0.51 4.16

4K ME B, albo-sinensis var. septentrionalis 0.08 0.26

HEA Shrub 0.03 0.12

A Grass 0.02 0.02

G J) NPP/ (kg Comi ™)

—e— KHZLLA L. chinensis bk
—— BB A fargesii bHE

3.5

g
=)

N
n

2.0

H: 48 Biomass/ (kg C/m?)

—
W

—o— KHZLA L. chinensis _FaYk
s— BE1RHS A. fargesii Y%

0.1 :
1958 1968

| |
1978 1988 1998

Ay Year

1.0
2008 1958

1968

| |
1978 1988

A4y Year

3 1958—2008 £ KB AHFE LA NPP 1AM =ML L8

1998

2008

Fig.3 Comparison of NPP and biomass of L. chinensis and A. fargesii on the southern and northern slope during 1958 and 2008

1958—2008 4F, KF£IAZ AL IR 2 A Y e AL A LA (K 3) . b RAa ity
HIN SRR, B EIS NPP —2,20 40 90 40K H B/ IME (2. 55 kegC/m?) , dbLIRELILE A A0 A= )&
AR TS HZ IR AR . AT, R 202 A T L A2 AR R 3 B A= st e sl 3/ Heh R A
CLAZ ) A Wyt B ) () P 3 A B SR Al A | 8 28 AR 20 ) TR IR A B A A 3 T B8 L v A2 A ) A e 31 1Y)

T i ek JEE DU AR5 0
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