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individual tree radial growth based on generalized additive model. Journal of Beijing Forestry
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P. R. China;
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The generalized additive model (GAM) was used to investigate the effects of climate on individual
tree radial growth and tree species’ responses to climate. The data was collected from long-term
permanent plots of larch-spruce-fir forests repeatedly measured for 25 years in Wangqing Forestry Bureau,
Jilin Province of northeastern China. Our results showed that accumulated temperature in growing season,
mean minimum temperature during growing season, annual total precipitation, mean temperature
difference between the coldest and warmest months and the ratio of annual temperature and annual total
precipitation significantly explained the variation in radial growth, but varied in the response variables
and magnitude of different tree species (larch, spruce, fir, Korean pine and two hardwood groups). The
full model, reduced model 1 (stand variables) and 2 ( climate variables) could explain 50. 8% , 45.7%
and 29.5% of the variation in radial growth, respectively. It is concluded that climate has limited
capacity in explaining the variation in radial growth, while the size, competition among individuals and
stand density are the main drivers to radial growth on the local scale.

Key words climate change; generalized additive model; individual tree radial growth

AR At AL X A IR kA . i TR BE K N S e e ) A,

Wi B 2013-10-28 f&EIBHI: 2014-01-05

E&WH: ERARBELTH (31270679)

E—1EE. A, TET MRS S5, Email: yuli4niuniu@ 126. com  Hidik: 100091 Jb5THTHEVE X 2/ 2 5 B ARl
BR2ERR ST Bt PR A5 BAFSEIT

BEEE: TR, L R, BBV R R 58, Email: xdlei@ caf. ac. ecn Hbdik . [ -,

Z5F 9 4k - http : //journal. bjfu. edu. cn



55 4

A OBREE T ORI A GRS A AR A K B SE IR AT 23

PSR AN T S B, L X ARARIY 3 A1 )R A S5
AR A7 ) B HABZ R 7 A= 52 | [R] IRp X
W B A7 35 b DX S AR MR B A S AP TE B RIAS
B P 90 2 g e X K A B o 2R X3 ) A P A
KA G FE I, (X AR 7K 53 BR ) 2L DI A A
A BT o 5 BT A Bk A A B2 i, A
TR RS A Tl PR A R AR AR
FERX PP ) — DA TR, 5id A KA A
L, 28 A KA AL AR A AL TG B bR v i ]
SEJT T EAT PR, AR AR A R W E 5 A —
EW T, BR R AR A KR LA 175 H
ARIRIN S Hi F1H AL bR 53 R it 2 i il fe ) 72
i, HARGE LA 272 A, Jok I A2 A T B A%
ARAEC T — RIS R U R A & 5 A=
KA an K R K SRR H TR
PESCRDT ) BREEME AR L B AR A | 36 SR
ESHy ok T 3 M 3R R AU AR A X A K R
Wi, 40 Albert 2520 A FH 7 SC AT A4 7 ( Generalized
Additive Model ) 3740 35 - S A0 H 71 57 L 4
BT, R A R 1 X6 57 A8 B Ze MR AR Lk
SR FF 0 ST 48 BT AL Huang LIS T
AL A A 5 S AR AT 58 [ AU KB AR ( Pinus
taeda) MROFEEFRBYSE M, Hy T ok = 1 30T [ 7 A
BARRR BN 2 R AR R SR 0 R4
SRR AL AL B = S Wbk 73 5 B M 38 G 25 B B AR
BOFTDIE TR A K- BRI, Aok
TR AR S ) AR A W TR T [ E A K S
SRR A KRR BERE S WAk A AR K 3 A
REMF 98 M5 728 A X AROR A2 K 1y 52 | (H B i Y
FHOCHIF ST A b o AR SC L F [ AR JB AR X 1Y %
WA=V AZAR T X G2, BT 25 AR I[85 A 1 WL
MR 7 AR 5 4F 8] b B0, R ) ORI &Y
ST A R 0% B A ) A AR AR I 5 A P
TR AR A A S R, O SRS AL T AR AR AR Kl

HRUILEHATSTN
1 BB 5 H R T k

1.1 WRHHR

F5E b S F 35 AR TE T MO R, B AR By
123°56" ~131°04" E, 43°05' ~43°40’ N, &A1l
R PR B2 X, MK 360 ~ 1477 m; A KRG E 2
RS AR 3. 9 °C, it e i IR 37,5 °C
WS R Al - 37. 5 °C, BRI 138 d, AEHIFEK
i 547 mm, Hoit 5—9 A FE/KE N 438 mm, & &2 4F
(1 80% . TIERPS . 1L DL G AR 3 A D)
fil o E, ZXHEEKALEX R,
L2 TREE
1.2.1 #3i¥E

JH R Je S R 8 B8 A T MOl R 4 VA I AR )
(20 Beld E AL, FUR I 1962—1964 4F ] E 5k
N T I AN SAR , 28 Z2 4R 7 R B v it
- W A28 R 2SR, DL % i (Larix
olgensis) . zx 2 ( Picea jezoensis var. microsperma) 1%
12 (Abies nephrolepis ) i AL F A B, FLAAY Fh AT 2140
( Pinus koraiensis ) . 16, K ( Acer mono ) . 7K Hii
( Fraxinus mandshurica) . F ¥ ( Betula platyphylla) |
LM ( Tilia amurensis) M HKE ( Betula costata) % i
(Ulmus propinqua) B3 % ( Phellodendron amurense)
45, PEHL TR BRAE 0.077 5 ~0.25 hm Z [A], Hcda by
1986—2010 471y 20 BR A Ml 114 3% 252 0L I K di , 5 )
W59 2 ~ 3 48 A N A ARG IR ) IR LU i
15 em DL EREARBIR Bl BAS B SE, AR SCfEH]
X 25 4R AL R M B 01 5 AR RE RN .
A T AR BRI AN () 8] e 189 A Mg i 7, 45 2 B AR
Dawa b A g NN AR AR /NN o (S N 3
e AR IR B ) Arb i (R R R R ) 6
AR L) o AR AR PR RN 2 i AR A K
Mgt IR 1,

&1 HAEFNEEYEEERKERITE

Tab.1 Summary statistics of stand variables and diameter increment

L AN FAR /N 2 1 i i
(n=10010) (n=704) (n=1701) (n=1084) (n=2484) (n=618)
AD/em 0.31 0. 21 0.23 =0. 19 0.29 +0. 21 0.24 =0. 19 0.18 £0. 17 0.20 =0. 16
Dy/cm 18.45 £5. 11 17.63 £9.77 17.70 8. 42 19.72 9. 14 12.63 £5.23 15.37 5. 67
BAL/m? 16.42 7. 43 17.72 £10. 06 17.50 9. 82 15. 87 9. 64 23.06 +6. 80 20.86 +7. 93
N/(#-hm~2) 1012 250 1014 £219 1052 £232 1004 +238 1018 +239 1020 +256
d/cm 17.22 £2.07 17.15 £1.91 17.03 = 1.94 17.30 +2. 07 17.22 1. 96 17.40 2. 11
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Tab.2 Summary statistics of climate variables
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Tab.3  Description of stand variables used for modeling
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Fig. 1 Trends of mean annual temperature and precipitation in 1986—2010
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Tab.4 Summary of model fitting

TRETRY BIE R? A SRR % GCV 1§ AIC 255 W2
el 0. 496 50. 8 0.012 01 —-18 547.10
TG 1 0. 448 45.7 0.013 16 —17 022.76 * oKk
H AT 2 0.288 29.5 0.017 20 —12 565. 35 * ok %

T 285 WA PRI 1 B0 2 SRR 22 R B3N, + « « RRZEREF (P <0.001),

x5 TXAMEREEBPSER

Tab.5 Fitting statistics of full model
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Fig.2 Partial effects of stand variables on diameter increment in the full-model
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Fig.4 Partial effects of climate variables on diameter increment in the full-model
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