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Classffication of Woody Fant Functional Groupsin A Tropical Natural
Fores Landscape of Bawangling, Hainan Idand and Their Potential Digribution

Zhang Zhidong'?  Zang Runguo®  Ding Yi?
(1. Yantai Ingtitute  Coastal Zore Research for Sustainable Devdlopment , Chinese Academy d Sdences  Yantai 264003 ;
2. Key Laboratory d Forest Ecdogy and Environment , the State Forestry Administration  Ingtitute  Forest Ecdogy ,
Environment and Pratetion, CAF  Bdjing 100091)

Abdract: Nowadays, plant functiona groups (PFGs) have been recognized as a pronising tool in management and restoration
of degraded geciesrich ecosysdems. However , their potentia digribution, egpecidly in a tropicd foreg landscepe, is rardy
dudied. Based on aninvedigation of 135 plotsin atropica naturd fores landscgpe of Bawvanding, Hainan Idand, Suth China,
the PFGs were classfied by enmploying two criteria of successond datus and potentia meximum height. In this sudy the genetic
doorithm for rue-sat prediction (GARP) was used to edimete the potentia digribution of the PFGs and then the receiver
operating characterigics (ROC) was used to eva uate the predictive performance. Multiple linear regresson andys's was gpplied
in order to find out the mgjor factors determining potentia digributionsdf the PFGs. Results showed that the predictive accuracies
for the eight PFGs were dl over 70 %. Qompared with the climex functiond groups, the pioneer functiona groups had higher
potentia maximum digributional range , smaller maximum suitable range and presented nore diersed digribution pattern. This
indcated there were different in autecologica characterigics and regponses to environment between pioneer and climax pecies.
The andyds o correation reveded that minimum tenperature , annua mean terrperature , maximum tenperature , annua mean
rdaive humdty , annuad mean precipitation, agpect and devation were the key factors determining potentia digributions of
PFGs. The results further d denpndrae tha the GARP ewmlogca niche nodd udng presenceonly data and large-scde
environmentd variables is a powerful tool for predicting species geographic range.

Key words: woody plant ; functiond groups; potential digribution; ecological niche nodd ; tropical rain fores

, (Loreau et al. , 2001) N ,

(Raven e al. , 1992) ,

12008 - 01- 24
(30430570) 948 (2002 - 54)



(Prendergas e al., 1999; Fera & al.
2002)

(Li e a., 1997;
Peteron et al. , 1999a)

, BIlOQ.IM(Nix , 1986) (Sidnore
e al., 1996) , GARP (genetic agorithm for rule-set
prediction) ,

(Peteron et al. , 1999b; Sockwel e al., 1999;
2002)

( ) ,
(Blondd , 2003) ,
(Roserfdd,
2002) ,
( )
20
50 ,
, 135 )
3 1 1) ;
2) GARP

; 3)

1.1

, 7.1 hnt, 18°53 —19°20 N,
108°58 —109°53 E, : ,
50 1654m ,
24.2 1677.1mm,5—
11 12 — 4

,2002)

2 (Vvatica
mangachapoi)
(Casearia aequil aterails) ( ,
1992) ,
pierrei)

(Litchi chinensis)

( Dacrydium
( Podocarpus imbricatus)

2004)
, 1994

1.2
1.21

, 1 km x 1km
2kmx 1 km , 1
20 mx20 m ,
135 1)
4 10mx
10 m , >

1cm (

1.2.2 18

2004)



10

ANUSR.IN 4.1 Slinb
DEM 15
ANUDBEM
4.6 DBEM
ARCGS
5
( )
, 5
10
1.2.3 Kohler ~ (2000)
( . )
2 135
) ( , 1964 ; 1965;
, 1974 : 1977) ,
1.2.4
, Jackknife
(Peteron e al. , 1999a) , ,
(1 0)
Jackknife , SPSS13.0
1.2.5 CGARP
CGARP
, (Sockman et
al. , 2006) ARCVIEW 3.3
GarpDatasets GARP
ASCIl Rager Qid ,
(900 nT) ,
2 ,50 %
, 50 % 2 ,

20 ,

0.01 1 000
GARP ,
, 2
(commisson error) GARP
20 )
10 (Chen et
al. , 2006) ARCVIEW 3.3 , 10
1 (O
11 )
3 10 ’
(overlay index , OI) , o 1,

1 100 % , 0
1.2.6 (receiver
operating characterigics, ROC)

(Sockman et al. , 2006) ROC

(area under curve , AUC)
AUC
AUC 1 , AUC 0.5
) Snets(1988) ROC
, AUC )
AUC 0.5 0.7
AUC 0.7 0.9
, AUC 0.9 ,
ROC SPSS13.0
1.2.7
1 000
, SPSS13.0
2
2.1
579 58 225, 82 247 ; 8
89.5% )
F6 ., 276( 1)



4 45
: (F3) (F4) (F5)
, , (F6) (F7)
2 (F8) , 1
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1 F2 JF1 4 )
Tab.1 Cassification o functional groups 33,18 2;
. Potertid meximum ~ Species Relaive
Functiondl group tree height/m richness  abundance/ % F6 7 m, !
35.2%,29.8% 19.7%
Foneer shrub (F1) 25 18 220 F3, , 0.43%
1.78%
Foneer subcanopy tree (F2) 5B 8 8.51
2.2
15 30 8 1.78 .
Floneer caropy tree (F3) Jackknife ,
2 L
Honeer emergent tree (F4) >30 2 0.43 . ( )
F1 Jackknife
Qimex shrub (F5) 25 69 19.73
5 ] F8 ,Jackknife
Qimax subcaropy tree (F6) 5B 7R .18 4
Qinex y tree (F7) 15 30 157 29.82
2 ’
Qimax emergent tree (F8) >30 16 238
10
2 (0/2)
Tab.2 Corrdations between the data (0/1) o each coverage and omission error ( externa)
Omisdon error (externa)
Environmenta layer F1 F2 F3 F [5) F6 F7 [2¢]
Aan curvature ( Cy) 0.148 0.201" 0.153 0.2777"  0.426" 0.32"7 0.208" 0.34"
Agect (A)/(°) 022" -0.356" -0173" 0.343" -0.516" -0.269" -0.403" -0.164
Hevation( H) /m 0.215 " 0.177 " 0.003 -0.22° -0.011 - 0.060 - 0.025 0.031
Prdfile curvature ( Cp) -0.3177 - 0.032 0.153 0.258" 0.164  -0.040 0.035 - 0.048
Sope(S)/(°) -0.127° -0.111 - 0.147 0.221° 0.071 0.075 0.144 - 0.027
Annua mean precipitation( P,) /mm 0.253""  0.043 0.094 - 0.081 - 0.068 0.025 -0.146 -0.18°
Annua mean reldive humidity ( Hy) / % 0.158 - 0.115 - 0.075 - 0.090 0.010 0. 055 0.099 0.035
Minimum temperature ( Trin) / 0.072 0.170° -0.055 -0.194"° -0.004 - 0.097 0.005 -0.015
Annua mean tenperature( T,) / - 0.061 0.027 0.107 -0.204° 0.001 0. 062 0.056 - 0.019
Maximum terrperature (T / -0.118 - 0.004 -0.062 -0.307" -0072 -0.073 -0.064 0.056
*: P<0.05; ** P<0.0l. R?>  The data in the table is R? value caculated from the mutiple linear
regresson ; The environmentd layerswith data shown in bold are selected ugng build model
for each functiond growp. F1 F8: 1 Se Tab. 1.
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2 ,F3 , (o1=1) 3 ;
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Tab.3 Regression modes between potential digtribution of each functional group and major_environmental factors
Functiona group Sepwie linear regresson nodel s d R F P
F1 Y=72.38- 3. 2Ty +0.86 T, 2 0.25 91.99 0.000 1
7] Y=-3L20+7.12H, - 0.05A 2 0.49 473.51 0.000 1
F3 Y= - 46.32 +24. 39 Hy +5.56 Trin - 0. 04A - 23. 17 Ty 4 0.66 477.85 0.000 1
F4 Y= -286.37+3.67 Tpin +37.55 P, +5.36 T, 3 0.29 135.99 0.000 1
> Y=65.84- 19.30 Ty - 0. 22H 2 0.67 982. 10 0.000 1
F6 Y=41.14- 12. 21 Ty - 0. 05A 2 0.74 948. 36 0.000 1
F7 Y= - 74.31+10.77 P, - 0.04A 2 0.74 1399.10 0.000 1
F8 Y= - 289.93 +39.97 P, +4. 73A 2 0.73 1 351. 06 0.000 1
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