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Abstract Small tropical rainforest rennants are the primary landscape elenents in the Xishuangbanna region of
outhw est China M icroclimate data on this forest landscape is useful both for ecological research and resources
managanent purposes In thispaper, seasonal and horizontal variation in microclimatic elementsw ere recorded in
transects passing from the open to the interior of four different sized forest patches (30 hm?, 25 hm? 20 hm?, and
3 hm®). The tropical rainforest of these fragmentswas dominated by Shorea chinensis, an important D iptero-
carpus of the region In each transect the follow ing variablesw ere measured: total radiation, net radiation, light
intensity, air temperature, il temperature, air relative humidity, and wind velocity. U nder both clear and
cloudy sky conditions and in both dry and rainy seasons, daily differences of all variablesw ere consistently low er
in forest interiors than those in the edge and open, with the most obvious differences found in the largest frag-
ments V ariation in air tanperature just inside edgesw as complex. Higher valuesw ere in edges than in the open
under dry season clear skies in the two gnaller fragments, while low er valuesw here found under cloudy sky con-
ditions at all times in the bigger fragnents T his study has show n that microclimatic edge effects, including ele-
vated air and s0il tanperatures, increased light intensity and decreased air relative humidity, can penetrate 25m
and 35m into forest patches from edges in both the biggest (30 hm?®) and snallest (3 hm®) fragments under dry
and rainy seasons, regectively. A strong trend for increased edge effectsw ith decreasing size of forest fragnents
was al clear.

Key words M icroclimatic edge effects, Shorea chinensis forest fragmentation, Xishuangbanna

, (Sunder et al. ,

* : 2000-10-31 1 2001-04-24
: (39800024) (980299)
E-mail: stznet@public km. yn cn



617

1991, Turton & Freiburger, 1997, Lovejoy &
Oren, 1981, Skole & Tucker, 1993)

(Kaposet al , 1997),
(Chen et al. , 1993a)

(M urcia, 1995, Chen et al. , 19933)

(Chen et al. , 1993a),
(Turton & Freiburger, 1997;
W illiam sL inera, 1990; , 1994)

(Turton & Freiburger,
1997),

(Kapos et al. , 1997)
, , (Brown, 1993
Chenetal , 1999, 1993 g 1993 b; Canargo & Ka-
pos, 1995 Carloon & Groot, 1997; ,

1998; , 2000) , )
, (Sunder, 1991;
, 2000) ,
(Runney et al. , 1981; Kapos, 1989)
W illiam s
L inera, 1990) ,
, : Kapos(1989)
60m; W illiansLl in-
era(1990) 20m
; (1998)
) 25
m , 15m;
, 13m;
: (M atlack,
1993) ,

(Turton & Freiburger, 1997) ,

(Camargo & Kapos,
1995; M urcia, 1995, Kapos, 1989, Kaposet al. ,
1997; M atlack, 1993)

(Shorea chinen-

sis) ) 4
0 1)
? 2
? 3)
2 4)
?
1
(21°09' 22°36' N, 99°58' 101°50'
E) :
( 11 2 3 4 )
( , 1963)
21.1
87%, 0.5m- s % 1500
1600 mm, ( 83%),
17%, (
), ( :
2000)
50 km*? :
800 hm?, 600 950m
( , 1992) ( 40
60 m), (Garcinia
cawa) ( 8 30m),
(B accaurea ramiflora) ( 6 20m)
20 30m,
(Emergent) « .
1992)
(21°29' N,
101°34' E) , 4 20
km? , 1



25

618
1 4d 1, 10
Table1l Conditionsof study plots min 1
) (%)
Ioz?iz)n A I(tr';l)]de fh;eg Total Height Slope Slope 3
coverage (m) orientation angle 31
Bangsongging 645 30 85 45 SE 20° 3.1.1
. 660 25 85 45 W 25°
Guangnali
o ( Ta) 1
Huiduhe 610 20 75 40 W 20
Ta : 4( )
N anshahe 575 3 70 40 SSE 15 , 1 ( ) , Ta
1 2( , ) :
2
3( , ) 4
25m 50m , 4 ( Ta 1.6
1.5m TR-71 ), Ta
( TAND ) 20 , Ta
GT] H ] 7
1.5m (bBv 6 , 4 ( 2,
) L ki
(TBQ -31 TBB-1 , 322 ,
) 25m 50m, 5m 2 ,
2 1 , ,
1.5m ; ) Ta
( GOSS ) 1.5m
1999 5 31 , (12 00 15 00) ,
6 9 11 28 12 12 25d,
11d 4d, 6d
15 201
2 2 1 1
Sl L2 13 £ 1) 5 B s
et M) E wcl
= 3 3 ;S 2 ’-I’_‘
3 5
I
0 | 1 I J Q L
60 Lor 1
1 1 1 1 0.8} 1 l
s ) 2 2 A -L
> 2 2 061
ZOl 3 3 3 .
< 20} >g 04| 2 3 l’—L‘
0.2f Ill\
0 L L L ! 0 .
Plot 1 Plot 2 Plot 3 Plot 4 Plot 1 Plot 2 Plot 3 Plot 4
1 ( Ta (79 ( RH)
Vmax) (1999 11 28 12 12 )

Fig.- 1 Daily differencesof air temperature ( Ta), ground surface tenperature ( Ts), relative humidity ( RH), and maximum wind

velocity (Vma) and their standard errors in the open, edge and interior forest over 15 daysmeasurement period from 28 Nov.
to 12Dec. 1999
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Table 2 Extrame air tanperature (Ta), il surface tanperature (Ts), relative humidity (RH), and mean il temperature of 20 an
depth (T s0) at the edge relative to the interior forest under two w eather conditions (clear and cloudy) in dry and rainy seasons in N anshahe

Ta( ) Ts( ) RH (%) Ts0
Seaon W eather condition L ocation M ax M in. M ax. M in. M ax. M in. ()
Dry season Clear Open 22.0 12.7 29.1 14.2 100 58 18.8
Edge 23.4 13.0 24.8 14.3 100 61 18.9
Interior 17.2 13.2 17.3 14.3 100 74 17.3
Cloudy Open 18.0 11.8 23.6 14.0 95 65 17.8
Edge 17.8 11.9 19.4 14.0 98 71 17.5
Interior 17.0 11.9 17.0 14.1 98 79 17.1
Rainy season Clear Open 35.7 20.5 49.7 23.7 100 69 28.6
Edge 34.2 20.6 41.2 23.9 100 78 27.5
Interior 31.2 20.8 28.2 23.9 100 86 23.9
Cloudy Open 30.7 20.9 35.7 22.1 98 75 25.1
Edge 30.2 20.9 27.4 22.3 98 82 23.7
Interior 27.6 21.1 25.8 22.3 98 87 23.2
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Fig.- 2 V ariation of gross radiation (Q) and net radiation (Rn) in the open, edge, and interior forest by the daylight
under clear sky, on 8Dec. and 6 July, 1999 in N anshahe
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