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Abstract Aims Effective protection of tropical forest requires understanding changes in landscape
pattern during the forest recovery process. Our aims were to 1) examine forest recovery dynamics and
landscape pattern change and 2) explore the impact of proximity of mature forest fragments on secon-
dary succession.

Methods We investigated 135 sample plots in a natural tropical forest landscape of Bawangling,
Hainan Island, China. Three Landsat Thematic Mapper (TM) imageries from 1986, 1998 and 2002 were
used along with a grid-based approach and statistical methods to analyze forest recovery dynamics and
landscape pattern change. The spatial relationship between mature forest fragments and different suc-
cessional stage forests was analyzed by buffer analysis and Chi-square analysis.

Important findings There were four forest patch types based on stage of recovery. Between 1986 and
1998, the proportion of all patch types except late-successional forest changed significantly; however,
between 1998 and 2002 most of the patch types were little changed, indicating that deforestation de-
creased. From 1998 to 2002, the number of patches and edge density increased and mean patch size and
core area decreased in most patch types, indicating that fragmentation of the study region increased. The
distribution of secondary forest was significantly correlated with proximity to late-successional forest,
because the proportion of young secondary forest gradually increased with greater distance from
late-successional forest. This suggests that proximity of late-successional forest facilitates forest  re-
covery following human disturbance.
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Fig. 1 Classified maps of 1986, 1998 and 2002 in the tropical forest landscape of Bawangling, Hainan Island
I: "KE <10 aikAHM Secondary forest (<10 years) II: K E 11~20 aik MK Secondary forest (11-20 years) III: %
521~35 aik’EMK Secondary forest (21-35 years) 1V: %k >36 alk4H#K Secondary forest (>36 years) GR: #EH I
Shrub-grass land MP: A T.#&k Man-made forest OT: At Others
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Fz1 FEIRATHREIN1986~19984 F11998~20024F (8] & HI B 2L A 25 {4 Ay Mann-Whitney Ut 3

Table 1 Mann-Whitney U-test for each patch type in Bawangling tropical forest landscape
during the study periods 1986—-1998 and 1998-2002, respectively
BEHZ A Patch type 1986~1998 1998~2002
PE <10 alX MR Secondary forest (<10 years) (I) 0.000 ke 0.622 NS
P 11~20 aiR A2 MK Secondary forest (11-20 years) (II) 0.002 ok 0.089 NS
WA 21~35 aiR A2 Mk Secondary forest (21-35 years) (I11) 0.000 ok 0.089 NS
W >36 alk A Secondary forest (>36 years) (IV) 0.460 NS 0.545 NS
H#EXHL Shrub-grass land (GR) 0.010 ok 0.259 NS
AL # Man-made forest (MP) 0.000 HEE 0.078 NS
HAth Others (OT) 0.000 ok k 0.000 ok k

NS: JEE3 Not significant *: p<0.05 **: p<0.01

% p<0.001

R2 BERHATIHRRI1986EFN19984F 519985 F120024F (8 F BIR A B 2 (8] A4 (L 4B BE
Table 2 Transition matrix of patch types change from 1986 to 1998 and 1998 to 2002 in Bawangling
tropical forest landscape

1998

1986
I 11 111 v GR MF OT
I 80.84 14.97 0.00 0.00 4.19 0.00 0.00
11 15.08 72.01 12.07 0.00 0.83 0.00 0.00
111 9.31 18.35 66.02 5.07 1.25 0.00 0.00
v 0.00 2.40 7.87 89.73 0.00 0.00 0.00
GR 5.33 1.98 0.00 0.00 68.36 19.82 4.51
MF 4.49 0.00 0.00 0.00 4.60 89.17 1.75
oT 1.28 0.00 0.00 0.00 19.85 28.30 45.84

2002

1998
I 1T 111 v GR MF OT
I 88.71 5.15 0.00 0.00 3.90 1.56 0.69
1T 2.78 86.39 6.76 0.00 1.53 0.70 1.85
I 1.65 0.42 90.39 6.52 0.95 0.00 0.05
v 0.00 4.04 5.44 90.25 0.27 0.00 0.00
GR 1.49 0.00 0.00 0.00 85.21 8.11 5.19
MF 0.28 0.03 0.00 0.00 491 92.19 2.59
oT 0.93 0.00 0.00 0.00 1.82 7.58 89.67

I. II. III. IV. GR. MF. OT: [/ See Fig. 1
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Fig. 4 Landscape pattern changes per patch type of Bawangling tropical forest landscape in 1986, 1998 and 2002
I. II. III. IV. GR. MF. OT: [f[1 See Fig. 1

T3 19867, 1998FEFN2002EHF XM TR ENAE N EABEEIEE (4. Shannon® #EIE ¥ (SHDI)
Shannoni4 %] £ 35 B(SHEDNFISimpson3 5] E 35 8 (SIEDN &Y LL iR
Table 3 Comparisons of aggregation index (4/), Shannon diversity index (SHDI), Shannon and Simpson’s evenness index
(SHEI and SIEI, respectively) for Bawangling tropical forest landscape in 1986, 1998 and 2002

EA Year Al SHDI SHEI SIEI
1986 79.55 1.73 0.89 0.92
1998 76.82 1.78 0.91 0.95
2002 66.62 1.82 0.94 0.96

1E1998~2002 4F 9 /M B2 55 (K1 4) o
TESOWAKE B, SOWRERE . ZFEPERIYS)
FE TR £ 11 1986~20024F I ¥ 4 & B W 35 I A2k (3R
3). Bfi & W) [A) (%) 4 HE, Shannon £ £ 11 5 %1 .
Shannon34 =] & 5 $0 F1 Simpsond4) 2] & i £ 38 & 1
g nER 50 BRI R, RERE
FEEM19864F [1179.553F W T P45 £ 19984 11 76.82

120024 11]66.62
2.3 AEKRT

P AT LB B O AE AR T AR Al B B236 a
DL 1) AR PR BE Bl 2 70 (T 119 B2 185 A G FE 52 R AN [
()P A2 B B e (K1 5) o B IR AE AR TERTIID AT
IR a s TR AR X T ESD AVA O R R AR PP S
% . Chi-squareZ3 HTth K B, SRR, T
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Fig. 5 Proportion of area of secondary forest (I, IT and I1I)
with different distances from patches of late-successional
forest (IV) in Bawangling tropical forest landscape
I. I, II: [@&1 See Fig. 1
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B A B8 25 BB ) A0 ol 2K 46 R XL o
MK b, SO RERE . ZREPERIE S
JE R HAE 1986~20024F I B A1 2 R A2 AH (K 3) 0
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4, ShannonZ FEMEFR 4. Shannontt) &) J& §5 40 f1
Simpson4) 2] i 5 £ 35 1 W 49 0, W BRI
P AE 21 all bR AR IE 5 23 1) 40 P A
HENBLHIGBR A, 75 SOK A BRI AR Pk R
BB e AR R R R SR SO BRE R T T B ) ik
e, SO ZFETER N, BRI, RAER IR
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T3 T R ¥ G RONAE T o BRA7 (M3 5 0 S AR B
A Ay ek 408 P 0 26 AR BE g e R s, DR Ut B 8 5
UEMRI YK ST 7 ) R 2 o 0 TR A7 B RO B
BT R FE X Fh B e, ThomlinsonZ(1996) % 2 4 b
e LR “A% 7. BRI DI R AR Y ST AL E R
WIANTE 2, (FAR AR, 765 AR IR BE s AR A I,
Tofr e e R A 1 2 R S Ok AR P SR R T R AT 3R
Z
Br T LA DR 2R AN, A R i R At v
AP 2 7 1) R 6 (1) B 2 (K 35 (Bonet, 2004).
Bl an7E— M PR EE N, HCHEAR IR AR K W
TE40 a Bl ] IA B - HHT 0 4 Fh B AR I 45 0
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