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Abstract: The broadleaved Korean pine forest in Changbai Mountain is one of the few large-area primary mixed needleleaf and
broadleaf forest in the world, so it is particularly necessary to conduct simulation research on it. This study is based on the new
generation dynamic vegetation model CLM5-FATES (Community Land Model version 5-Functionally Assembled Terrestrial
Ecosystem Simulator), by selecting the maximum carboxylation rate at 25 ‘C, specific leafl area, and leaf longevity to simulate the
distribution of mixed needleleaf and broadleaf forest in Changbai Mountain. This paper explores the parameter sensitivity of the
distribution of mixed needleleafl and broadleaf forest in the model, and investigates the model’s ability to simulate the distribution
of these forests. The study finds that different combinations of trait parameters significantly affect the distribution of vegetation
types in the region. The maximum carboxylation rate at 25 “C and specific leaf area have a greater impact compared to leaf

longevity. Under an appropriate combination of trait parameters, the model can reproduce the observed distribution of mixed
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needleleaf and broadleaf forest in Changbai Mountain. This study validates the applicability of the model to the mixed needleleaf

and broadleaf forest in Changbai Mountain, providing crucial support for further research on climate-vegetation interactions.

Key words: traits; dynamic global vegetation model; evergreen needleleal forest; deciduous broadleaf forest; climatology;

ecosystems.
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AR A Bl b A ) B B AR, R R Z A
1E & & 7% 09 M B /E FH (Bonan, 2008). — J7 i , A
T ) A U 0 2 K R B AE B Y Ml 3 40 A R AR
Yy 52 30 A BE R M A5 A G 1Y W R e (Piao et
al., 2019). 55— J7 T , A8 # 38 i A= W) b Bk P BT
T2 RN A= ) b Bk A o F2 R T 2 Bl L 5 R R 2 ]
1Y) R 12 AN o A8 46, i T X AR AR 4 7 AR SR
(B AR FH 5, 20235 Sui ez al., 2025). Bt IR ABF 5T
S RAMEEHRAEZNR R .
L 2T AR AR D R R b XY
i T TR AR %, A A Bk O B 2 K T AR h B
v TR 28 A, HL A R g R AR R W R 2R
PR TE 2Bk AW 2 AR LB R kI S A R
8 24 v o 4 1 M AL GRS o7 PR A5, 2008) . HE T V& 25
A Y R AN AN 52 B A A5 R B DR 2R B S ) 38 5
H B YRR 2 U0 A OC T B E AR LR PR A g S
KA HAE HT LA R A Bl 9 v 2 i) o 22 - B
AU A ) b R R A ) ) SR AL AR
Yy b R AL 2 A B A 1Y B 2 4 5RO R A
(Dynamic Global Vegetation Models, i &
DGVMs) , ixX 6 A5 A 75 3% ] PE FBC 468 ) 1 3 B
3 7 W3 gE R (i 58 8% 45, 2018 25 8 4%, 2021) .
DGVMs MU A T A ) b Bk ) 3 2% K SCl 78
AV kLR S, e BT AR T
o AN S8 B A AR (32 B 4E L 2020) . B
HI, DGVMs & B Ay ili 1 45 =X (% 31 22 41 B8 4, 7T
5 M3k & g0 85 b i At B B (i KR U VE AR
FREHO MG Bz N TR [ B A R
F AR B 53 A, DA K Ay B3 Bl L 5k 7K G i R0 - b A )
AR A X G B R ma S ok b 45 20225 2 UL AR
2024) SR, ¥ DGVM By & & 5K 1 1L R iR
AE R T 25 A 81 K AR B R 1 WIF 5T I AR XN AR
T — AU DGV M A7) k2 A 4 188 F0 A V% 2H
Gk 26 A4 25 2 v i A% 0 1 2 (Bonan ez al., 2024).
i E, DGV Ms & H] 4 F 4l ¥ 2 fig 284 (plant function-
al type,, i F% PFT) 7E 54> A 9 4% 550 v i) B — IX.

WOE SR Y REIE X P AL AR R = TR ALY
TR AR R 153 DLz A,
H A7 B R BR (Argles et al., 2022) . 10, 3 46
DI RE R B R AR S B0 (Z PR [ e, B 58 40
T4 W oy e 78 AR X AR R 2 TR A
Z ) Y 26 S RSO, R S T RS X A AR R G
S5 46 F0 2y B8 B ARG B2, S BOBE L 45 2R 19 AN 1 E P
% K (Bonan and Doney, 2018; # #i 45 , 2023 ; +
FF = AF, 2024 ) . 3k FhOAE A ) g THE 42 R R
DGVMs % J& /) 3 22 pa 5 (47 % A 55, 2018) .

PRI i o 42 2R BT 1Y 5 125 DA o iR 3k 2 sy PR
MH 1 22 85 B P BA AR AE I &8 T b K R G s AU
PR T — AR B A 7 3l S A AR, DU A 12 3k 26 T 4
B9 4 25 b #2 (Fisher ez al., 2018; Argles et al., 2022;
Bonan ez al., 2024) . Fr — R B 7% 2 25 4 AL 4 A1t
T AR B BE B B 28 0 RO FAE I8 45 0 Ak 3R R A4S
56 J2 v e 5 1) OGS A RO AR Y A L 43 TRD
AT R 35 G DL KT )5 B #b 38 (Fisher ez al.,
2018). ik ALY 37 fE A R G B AT HE R Y 3
filh b, VR AR sk R g A b AT RO SE L TT LA
BEADUAE ) RS (e AR 8] RUST 01 B R 28 2 1 A8 40 HF A4
FR)HH T4 LUK M AR 18 (R — A>3 2 A BRI
BEHR KR ). LA R OR [A] B A ) D e R S A ) A=
FHO6F 0 A e S A A 3 SRR AE AR O Y IR E
S . 40, Fisher et al. (2015) 7 i@ H Ffi 180 A =X
CL.M4.5(Community Land Model version 4.5) # %
JE T TR W e IR 09 AE B BE B (Ecosystem
Demography, fai K ED) , Wi T 3¢ [ 7= 36 48 9 B &
Y 43 A . T RE R AN A1 S AR 0 %k A5 5 728 Ak 174 e
N, b 5 A 2SR G845 A R ) RE B DD AH OC , Y IR
BERT MW DGV Ms XA 2 R Gt 2 i B 8L AT
fE T B8 7 (A% SEAIE 55, 2018 B @ BH 45, 2020 5 X1 B
HHAE,2024) . 4K, H FT A A58 K 22 4 th 7 ol Bl X
R R 1) 2 b 92 Y AT ERGHT b DX i ) e [ Xk
DA K T ] R S8 bR B 5 TE R A2 (Fisher ez al., 2018;
Massoud et al., 2019; Koven e al., 2020 ; Cheng
et al., 2022 ;Liu et al., 2024 ; Shi et al., 2024 ).

H i, 38 ] it e A =X BT A 2 CLM5 (Com-
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munity Land Model version 5) , 3f H.ix A T 5 #7 #Y
ED #% 8, BB — X 3h &8 4 Bk 4l w85 A FATES
(Functionally Assembled Terrestrial Ecosystem Sim-
ulator) (Lawrence ez al., 2019). A it , A8 58 F) i B
B CLM5-FATES A& 206 o [5 F 1 F fe TE 58 bk
PR 3 AT EAT B AL . [ P 21 P MR i R TR S AR Y
AL ER Ao J2 26 DU 22 UK N IS DR A 56 4 1 it B R
TRV HFE AR T E AR AL = AR L
RN TR N N = I N 1 o A P D S S R TI K
el R S AR BT T X 4R, A6 B CLM5-FATES X i 47
B TR 38 MR 43 A Y BERLRE 77 . 3% AN {SO6] 5 T A
RGBT — 0 DGVMs By & Jre HA & 2 53 3, Xt
ARk A 5 A A BRI B B A A
P = TR A o ) o a2y 12
i i AR o 2 2R o B AT AR M M i R
[ o T s N T 1 R v = - o )
Y R B B R b i R TR I
i) BN e e AR (specific leaf area, SLA)
L £ NP ) o IV 092 W N A L o O TR E
2022) . ¥ WY R AXCAE — A T R B Y Y
WA AT 6 A VR, 0 SR A ) ik ] 4 A R 4
FEAE . D3 A0, B TH R R B S R AR T ) A B
REEAA, B, A m A "SS5t E
Femt 73 i A7 G . AR R AR TR Bk o) TIE 4F S 4L
SRS A R AR A VAN (S o= e i
FF X =N S HUE A BUE R AR
I R R S8, R 8 A B SO [R) Y I 4 1 R
W% (Fisher er al., 2015). B I, 4% SO 3L F ok A &
i L R R A X S AN ER S8 R CLMS-
FATES X & 1 1L & F& it I8 28 Ak 53 A 19 85 40 .

1 Bk

1.1 FFREXIEH

AT S 1 XU P I E A H AR R X,
HAT T TR 1 AR AR pE B A R R 41741 N~
42°25'N,127°42'E~128"16'ECRHLEE ,2019). K 1 1l
Il i LA AR SR ARAR T B SR T Y TR 7
SR XA SRV A, S A T AR (RS
2012) . A B 5 19 5 o5 A7 398 78 4K 1 L ] I 24 M K
AR HL OB 7 PG4 2008) 3% R HL AL T4 1 1 R R 9%
HOAR P X b3, 4 B e B oA 128° 05'41"E~
128°05'46"E , 4 BE vl il Ry 42°24"10"N~42°24"12"N. i%
FE M 25 A W 37 F 1998 4F & 57, 14K 784 m, WA 4%

T AR 40 m X 40 m. Fe AR JZ A FHFh 5, BIEF - A3f A
ZLHN (Pinus koraiensis) LA B @ w44 K it 0 (Fraxi-
nus mandshurica) 8 W& (Tilia amurensis) . 5% 1 £k
(Quercus mongolica) Fl H W (Acer pictum) (Hi +
A5, 2012) . 3 Wy i 3 3 28 /N B WG O SRR 2k
18 DL R A B S I ED 5 N 2R B 3% B, TO AT ] R A
1.2 iR

N T B iF CLM5-FATES #8828 76 & (1 1l jd it
AN /N N /NG = B N R ol Rt NN i € R
S H A T (2003— 2008 4F 3 AR 1Lk A ) RE
&AM A RS WA W B 4 ) Chttp://
www.nesdc.org.cn/sdo/detail 7 id=5fec0992042ebbh0
3d9e6e68a) Ht 2005 4F i i 21 #x bk £ 5 WL I 7 Fr
AR A Wy T 2B (R S, 2012) .

N T ATAL CLM5-FATES B0 K 1 il X £
[EREA R NEOR e € O i L SN NN o5 o= A A
i b 2E 2 AR G B B AIE 5T 14T BA Y o [ R A
177 1k B4 £E (http://www.nesdc. org. en/sdo/de-
tail? id=6455d00e7e28173b252d9965) . % ¥ ¥ 4 4
BT 1980 4F & 2021 4F 12 4 1 Hh [ 4 8 - A A
i S AL BEORE, 23 6] 43 BF 35 10 k. A SCHEH T3
HOYE 4R 1991 4F & 2010 4F 4 11 b X g g b
N I 7 NSl R e 9 e 1 o PG
It S N (U A S s N1 AN S S A A
1.3 ®ANAE

i Bl AR S CLM 2 B Bs B H )iz
KN 5E 35 1 Bl T B 2 2 — (Dai et al., 2003).
CLMS5 J& CLM 1 5 7 BRAS |, 2 1 i i Bk R 48 8 5K
CESM2(Community Earth System Model version 2)
B R A B 1 AR 2K (http: //www.cesm.ucar.edu/mod-
els/cesm2/) (Lawrence et al., 2019). CLM5 7F
CLM4.5 i1y B fily b 35 2l i 7 4 3 AR ) 119 7K SC
EIRCIN AR &KW SN i b = Oy
Pt 3 5 R A A 09 R HE AR AL DL
A SCATE FH A AT DAASE SDUAT Bl bR 2l 25 A 4 BROAE A5
R FATES %0l SR . 56T CLMS B9 3 40 4 38 7T
Z % CLM5 ) £ R F M (http: //www. cesm. ucar.
edu/models/cesm2/land/CLM50_Tech_Note.pdf).

FATES J& — AN 36 4 5 SL A7 00 Fh e 2 54
PSR A5 T 45 48 () BLAR R AR AL 4 - (1) 2206 194
Yo e A 2504k, (2) AR 38 R 40 P BE AL A 4 & 1
FA) AR ) o R G T AN R s, (3) BE T 58 56 n] M
It Bl (perfect plasticity approximation, fij X PPA )
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F1 25 CHERABUER(V, o) JJEHER(SLA) MM EG (L) ZABENSHAS

Table 1 Parameter combinations for the maximum carboxylation rate at 25 “C (V. ... »), specific leaf area (SLA) and leaf
longevity (L)
25 CH e KR A (Ve 25) TR (SLA) i (L)
BHRABTS (pmol CO,m Zes 1) (m*eg.C™") (4F)

L 7 - i 3 7 - i 3 75 i e
0 65 58 0.010 0.030 4.000 0 1.000 0
1 84 68 0.002 0.010 2.062 6 0.3258
2 44 74 0.004 0.008 2.3824 0.5357
3 34 42 0.006 0.014 0.758 5 0.642 7
4 49 47 0.003 0.017 4.1155 0.149 8
5 71 69 0.003 0.010 1.367 8 0.424 1
6 47 61 0.006 0.021 3.170 4 0.299 4
7 108 49 0.002 0.017 1.967 1 0.2019
8 65 97 0.003 0.006 2.202 5 0.303 5
9 101 58 0.003 0.021 5.384 2 0.322 2
10 47 79 0.004 0.010 1.640 3 0.3952
11 17 38 0.006 0.024 3.993 2 0.266 6
12 87 79 0.003 0.010 2.761 3 0.538 4
13 80 32 0.002 0.013 3.824 9 0.458 6
14 1 42 0.004 0.018 1.469 7 0.3214
15 103 43 0.002 0.016 0.683 9 0.276 1

T2 HAE TS 0 CLMS-FATES B 51 240, 1~ 15 MK 38 Fisher ez al. (2015) B ZHTHRAT 5]

W

BEARL YA W) B U 2, (4) 76 3w 19 B[] 43 B
RPN B ) R B B R N Ak B )2 0 R
PL K (5) 78 [/ — 2 506 3% v R 2 5 A [6] (Y i
Wy 2% B BE S (Fisher ez al., 2015; Lawrence et
al., 2019) .3 {fi f5 FATES #] DL & % i i3 4 9 /&
PR AR B9 55 4 52 T AR U A= W B &R, JF B A
&7 AT BE A R OB B AR 1y R B A ORI A3 T
T 28 B AR DL AR YK B ) 2 it AR (Law-
rence ez al., 2019) . FATES Ay bR 5 i ] R A= 33
i A2 5 T CLMS {1 Xt B 25 M AL fn 2 PRT 3 J=
HEAT T AT AR PR A T R AR RS TR & RN E
1€ #t 47 # Chttps : //github.com/NGEET /fates ) .
1.4 HRESH

A SCH RO TE YR R M X S AT i R
U o o (U RS I T
GLOPNET ( Global Plant Trait Network ) 4 3k
PEOIR B 4% PE (Wright ez al, 2004) , % & T L
M (M) A A S & (N ) M 5
A (L) =AMk Z B A8 09 O ) f Ok B,
W48 Wy g > v CED % %% 5 @ it ) | Fisher ez al.
(2015) #4 € T & 2% & ot bk OR1 % ot i o bR Y

ST EREREHEHZ AR IES S
K B (MATLAB 1 ) mvnrnd PR 80 ) % B
PR T A A 154l B A A

AR SCAHFH 0 B MR 9 I i bR R M AR
ZHNFE 1 FS 0/0FE CLMS-FATES # 2 [ 4 1Y
Ve om0 SLAF L, ZARESEAHE )P 5 1~15
W R P8 Fisher er al.(2015) KA M, N M L, =4
PER B 15 H S8 AR BRI 5, % I8 H]
H SR AL RN & I ARG A RE TS N IR R
HFAE2E SR NI, B 5 1~158 Vo o 2 B N AR 3
(D) F(2) 3545 8] (Kattge ez al., 2009) , 25 24
o Now B B AL R g/m?, Ve B B AL K
pmol CO, m ™ *.s™ '3 SLA i M, 0y 81 Bt 515 3 L,
W) 1 32 4 F Fisher ez al. (2015) SR FE 2 508U .

P TR AR : Vi e, 25 = 33.79N eas (1)

HEREF AR : Vi e, 55 = 20.72N . (2)
1.5 RWigit

TEABGE H , CLM5-FATES # 2t (19 #5 48 1 5%
B TE T [ 2R A6 A L i 20 R AR i A RE Hl
(42°24'T11'N | 128° 0544 E) , M K& K /R 0.1° < 0.1°.
G IR Bl B R 4 R I R R A e R 4R
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Table 2 Parameter combinations replacing the original parameters of CLM5-FATES with V. ... 05, SLA or L, from Set 6 or Set

9 in Table 1
Ve e, 25(pmol CO,m™ %es™h) SLA(m?-g-C 1) L,(4E)
ZRANEIT S

WL & I i WG E T & R L i
0 65 58 0.010 0.030 4.000 0 1.000 0
6 47 61 0.006 0.021 3.170 4 0.299 4
61 47 61 0.010 0.030 4.000 0 1.000 0
62 65 58 0.006 0.021 4.000 0 1.000 0
63 65 58 0.010 0.030 3.170 4 0.299 4
9 101 58 0.003 0.021 5.384 2 0.322 2
91 101 58 0.010 0.030 4.000 0 1.000 0
92 65 58 0.003 0.021 4.000 0 1.000 0
93 65 58 0.010 0.030 5.384 2 0.322 2

GSWP3vl (Global Soil Wetness Project phase 3
version 1) B 1991 4F % 2010 4F B9 < 4 B 5
(https: //doi.org/10.20783/DIAS.501) , Jf 7E 5% )
th AT 6 2. CO, ¥ I E b 367.0<10°°. |1 T
FATES H 6 i & % J& 8 % R, &t A 8 80 A&
(RN I N - Q0 G R/ TS I A0 &2 N o
S B AR 5 38 B T 46 v AR AL, 38 50 B B
A TR K0 St 0 % B I R OR I R R O AR SR
FR 1P R 16 4280, K il 20 0 ARk
O b 1) B 5 T 5 RO A 5 2 B M A o L
I A3z A7 AR 2 B0 A g A R T AR, BRI 40 4 .

HW T — % Ve s SLA Al L,
X = A S B KA IR R R
M, 5k F AL A A S8, a0 R R L A
6AHTH OASH T — 4 S H AT, R
i BEAT A0 AE B . BRSO R 20 s R R
620 FAE O S Bk A7 B 4 9 I I8 B R
P4l 2 80T B KRR 05 T 0 b XA TR SE AR
50 T = I L o N i A R NIRRT
RPN 210 ) .

Howp, & i X bRl 2 7E 60~100 4F
(Cheng et al., 2024). Wt , 5 b & 0 % &% 1F 41
) AR AR 3R 16 4~ 2 80 78 K A b 2
PRI B 1l ASE 40055 4 1 2 B Al & T AL
M X, 2E AT 100 4R B A L AR LAY K e XL
42°N V128°E g oty IS I L O 17 <10, A B R
J0.1° < 0.1°. 3K 2l 4 B 7 A iR GSWP3vl,
it i ] T CRUNCEPv7 ( Climatic Research Unit

National Centers for Environmental Prediction ver-
sion 7) ¥ 1991 4E % 2010 4E i < 4 3 38 (Viovy ,
2018 ) . 3k P & LR UK 2l K4 2 Bl T A =AY ]
9 38 K B ORL (32 W 8 45, 2020) .

ZE R M

21 KBEWAMIREKAHEBAHEARZHKS
% Xf CLM5S-FATES # X S £ fy &k 1%

K1 RETFELIPO~154 25 CLM5-FATES
A B A 40 4F v [ AR A6 R 2R AR R A
FE b 1 % B I ARORI % A AR ST 5 R A AR 8
I H A AR5 L 2D AR KRR O
T 37 PN 4 300 485 2R | 2005 4F 21 48 (SR AT A ) 48
T3 oK 0.016 B , At 7% it il B (52 8 K h a0 55 ) B
SFJ5 K 0.152 Bk BEILAE R R 58 1.3.4.13 14 Al
ISAIKE T, 40 4F 5 4 1 L fa i 2048 MR K AR AN
773X 9 PR B 25 80 (1 b 1d~1e Al In~1p). 5
2.5. 8 10 IR B F , 40 4F J7 K 1 Ll B i 21 by Ak
IRE L ASUA 7 /D o W S BT bR, S R A R
4 0.002~0.020 ¥k (B 1c 1, 1i Fl 1k). 55 12 4 i 56
T L A0 4 5 AN B G bR, RS K R 0.647 B
(B 1m) . 55 1141088 R, 40 4F J5 K 1A L ) i 204 Ak
TR R HE ML AU AE T P b, 7 O KA R B Ry
0.350 ¥k (K 11). 25 0.6 .7 F1 9 2 ik 56 T #5483 el 9
TE 57 40 4 B A5 A B v TR S bk, L rp o S e i bR 43 S
g 45 -7 K 0.471 % .0.016 Bk .0.027 ¥k F10.071 #%k ,
7% W R AR 4300 R g OF 5 K 0.001 B L 0.530 Fk .

2
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Fig.1 Monthly variations in the number of individuals per square meter of evergreen needleleaf and deciduous broadleaf forests at

the permanent sample plot of the broadleaved Korean pine forest in Northeast China’s Changbai Mountain over 40 years,

simulated by CLM5-FATES driven by GSWP3v1, based on parameter sets O to 15 from Table 1 (units: individuals/m?)

0.020 ¥k 1 0.528 ¥k (& 1a.1g~1h #1 1j). 55 0 20
M 7TA T, B Bl R 208 ARk A RE b
2 B R R RS AR, H G 4 Ak 86 45 SR b i i bR A
LR 2D 556 41 FES 9 4 RE 8 1 B X b IX 4L I
H Tl N (TR E N Y N 6 T A i L N

J Tk — A Ve s SLA R L = A&
PEZ B0 K 20 R AR KRR Hb T R TR AR
AR Ar A B R, A X T CLM5-FATES # 2 J5
SHLCEENEHELIRE 64 s odm—4
SRR, BAR S B A WK 2, 40 4F Y R
PL45 J UL IR 2. 3k R AR 6 40 R AR 9 41 B K IR A
F R X W4 S 8T 8RR 98 T L X I
b vl N o I = I L NG5 = s i L 7/ N

e, 63 R T8 6 41 SR ANk AR VE
- R AR Y 7 Ay S 8L 3.170 4 4F 1 0.299 4 4F

B R 6 2 880 4.000 0 4F Fi 1.000 0 4F .93 it 45
(LU ST EN o S ) o N7 3 v M o N
fir S 80 5.384 241 0.322 2 4E B R U S 80 dF 1
550 U5, 63 1 93 1 55 T 7 Al A ik 25 7 g oF O
KA A B3 E i R TR] A AR R AE A O ALK Y 4
FRAM— 2 (K 2a.2d Al 2g) , B - 55 4y X P b A
B R s 5 T H AL A S H(E 2) .
HUOK T 25 “CHF S5z R b 32 X6 19 o A e 24 744
A3 AR EZIE AT T4 O 415, 61 Fn 91358 43 51l
LT RN - R ARG SR 6 41 25 Cii i KR Tk
RBHAT7T umol CO,m “os 'M161 pmol CO,m o5 !
PR % 9 A 25 Cr | KB AE RS
101 pmol CO, m ™ %+s™' 1 58 pmol CO, m 75~ Fr it
FAR 24065 pmol CO, m *«s ' F1 58 pmol CO, m -
s AT 0418, 6 116 T 7 k& ik 25 “CH i
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Fig.2 Monthly variations in the number of individuals per square meter of evergreen needleleaf and deciduous broadleaf forests at

I T (4F)

a permanent sample plot of the broadleaved Korean pine forest in Northeast China’ s Changbai Mountain over 40 years,
simulated by CLM5-FATES driven by GSWP3v1 (units: individuals/m?)
a. RIPTEOUSHAEG ;b FLOAM Vo o BT S E 0. BOAMSLABHIE IR SR A B oA L FFEIHSH e B9

I Ve s, 25

KR AL 3 F 9 55 , P W bR 25 CR B R OR b
R AT B3 X A AT 0I5, 61 K50 T H 4t
B MR AR T8 00 I Y O G BR ) 58, 2 T SE 4 BB
55 , A K T 7% w id i bR AR K (18] 2a F2b) L 26
Ho, A F AR 0 4K 56, 91 1K 5 R B 4R £ i Ak
25 “CHf B KR A dOR 3 6 & e g i, TR
Ho B B9 Y ST 4 BE ) (K 2a Fl 2¢) .
SRIG BB RS T L T RRORT R4 o A 4 288 7 3
A7 B 5 AR X T8 0 25, 62 F1 92 3K 5 43 i) fif
FH o S B b AR A I i AR 565 6 41 LE i T AR 2 8K
0.006 m*+g+C " F10.021 m*+g-C " LA 5S 94 Hont
i A2 %00.003 m*eg«C A1 0.021 m?-g-C " ¥
JF 4 2% 0.01 m*+g+-C " F10.03 m?+-g-C 0,62 Fl

B S8 LA 9L SLA B4 s 2805 g 48 O AL 1y L) B 4 R4 2 4

9295 T B SRET PRIV L T RUZR TN , B [) R A0
A RE T B AR e B o ok e e A5 TR )
R 2T AR B 4 ) ROk 855 (18] 2, 2¢ R0 26).

SR B AR A LR 2T A A Ak KR G 1 b
4 S RO W1, 25 “CH fie KR fb 3 32 A0 L i T
R A S 800 A 3 1 i 5w 3 2 w0 0, 38 Ok
A RE RS | b AR N S G pE s . 2l
M, R 1P 1.7 13 I5HSHR T, WA &/
M RL(0.002 m”e g« C ) [ SR ET I AR B R BEAR &
A=K (B b Th In 1 1p). RIS 25 °C i R 3R 1k o
R KW 7R T, 5 S5t pkd L g &k
KOE 1h). 55 3. 11 14 450 T, BAR 5 Skt pk i
Fb i 1 AL K (0.004~0.006 m*e g« C ) fHH: 25 °C



3364 HBRBL 2

http://www.earth-science.net

5550 %

—— HEBMIENFE (GSWP3v1)
B DBF (GSWP3v1)

—— B AENF (CRUNCEPV7)

—— B DBF (CRUNCEPYT)

- -~ BMMENF o0
- - - MlDBF

el

A

TP RAE B REWR/mY) TR R B M) BT RAE B M) TR SR WM TR AR SR (B/m?)

d sl
15
1.0 -
0.5
T T T Y L ————= i—:”””””’”‘é:;\’_’; ””””” e ———— T —_—
[ EAREE
151
1.0
0.5
Sttt il N Lo i
0 20 40 60 80 100
I i) (4F)

B3 EFH0(a) . 6(b).7(c) 9D A 1L(e) A5, i H GSWP3v1 Il CRUNCEPv7 3K )y CLM5-FATES 8 2078 < (1 1 i w
ZLARMRII AR HABEALL 100 47 119 2 B I bR R I ] I bk 174 328 4R 728 A CBRLSE < B /m®)

Fig.3 Yearly variations in the number of individuals of evergreen needleleaf and deciduous broadleaf forests at the permanent sam -

ple plot of broadleaved Korean pine forest in Changbai Mountain over 100 years, simulated by the CLM5-FATES model
driven by GSWP3v1 and CRUNCEPv7, based on the parameters from Set 0 (a), 6 (b), 7 (c), 9 (d), and 11 (e) in Table 1
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