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Fores landscape change and driving forces in Huzhong Fores Bureau o Daxing’
anling in China

Ll YueHui , HU Yuanr-Man, CHANG Yu, XU Chong Gang, LI Xiw-Zhen, BU RenrCang, HE HongShi  (Institute of
Applied Ecology , Chinese Academy o Sdenoss, Shenyang 110016, China) . Acta Ecdogica Sinica,2006,26( 10) :3347 3357.

Abgract :Landscgpe change and its driving forces are aways conddered one of the mgjor issues in landscape eoology. Daxing
anling is one o the nog important timber supply areain China. Snce late 1960 , Forest landscapes have been changed greatly due
to harveding and ecologica functions have degraded subgartiadly. We invedigated the landscepe pattern of Huzhong Forest
Bureau , one part of Daxing anling usng T™M data and forest dand mep. The paper aims a exploring how and why the landscape
changedfrom 1989 to 2000. The results show that main landscape types including coniferous forest , broad-leaved forests and
ooniferous broad eaved foregs cover nore than 90 % o the totd area. The other 8 landscape types cover the res areas and they are
grasdands fire blank , cutting area, wetland and roads. Change in the coniferous was great , decreasng from 47.62 % of totd
landscgpe in 1989 to 31. 49 % in 2000. In contragt , coniferous broad eaved fores decreased from 39. 21 %in 1989 to 53. 37 % in
2000. Thistrend suggess domnant landscgpe cover converted from large areas of continuous coniferous foreds to large area of
ooniferous broad eaved foregs. Meanwhile , fores ages, timber volumes and canopy closure changed greatly. From 1989 to 2000 ,
the landscapes dominated by meture and ol d-growth , large timber vol ume and high canopy foreds turned i nto landscapes domi nated
by midaged, smdll timber volume and low canopy foregs. Landscgpes have been trandormed from a high quality honbgeneous
date to a low qudity homogeneous gate. Both nature and human irfluenced landscapes in the sudy area. We use higorica data
to conrpare severd driving forces including timber harved | fire digurbance , dforegation, and resdentia buildup by the extert ,
intendty and frequency. We found that fores harveging is the main driving force for the landscgpes change in Huzhong Forestry
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Bureau from 1989 to 2000. This Sudy reved ed the rdationships anmong landscgpe , ecologica processes and human activities. It
ad o reveded the intendties, directions and rates of |landscape change caused by different driving forces. Additiondly , this Sudy

can provide stiertific bad s for fores management a |landscgpes scales.
Key wor ds:foreg pattern; Daxing anling Mountains; driving forces; anthropic ;roads
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Table 1 Landscape typesarea in 1989 and 2000 in Huzhong Fores Bureau
1989 2000 Change
andscap (hn?) (%) (hm?) (%) (hm?) (%)
L e bpe Area Percent Area Percent Area Percent
Qoniferous forest 366899. 6 47.62 242626. 68 31.49 - 124272.87 - 33.87
Braod-| eaved forest 39128. 77 5.08 64019. 18 8.31 24890. 41 63. 61
e Coniferous breod et 302102. 1 30.21 411165. 44 53.37 109063. 38 36.10
() Reddentia area 2555. 78 0.33 2542, 42 0.33 -13.36 -0.52
Bare land 2415. 54 0.3L 3235.81 0.42 820. 27 33.96
Wetland 4868. 45 0.63 4468. 50 0.58 - 399.95 )
Water 6525. 56 0.85 6548. 67 0.85 23.11 0.35
Cuiting area 19008. 65 2.47 4083.29 0.53 - 14925. 36 - 78.52
Fire blank 2776.52 0.36 7858. 40 1.02 5081. 88 183.03
Wild grasdand 23438. 89 3.04 23035. 91 2.9 - 402.98 172
Road 712.03 0.09 847. 47 0.11 135. 44 19.02
Total 770431. 8 100 770431 80 100. 00 0.00 0.00
1 1 % 1 H H
[20.2] 12.5%,
t - ( ) t 1 - t
, 1989 , ,
; ; ( ) ,
, ( ) .
2.1.2 10a , 91.91 % 93.17 %,
!3 ( 2) 1
1989 , 2000 , 47.62 % 31.49 %,
33.87 %, 50 %(167527hnt) 6. 49 %(21411hnf)
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Table 2 Landscape pattern index at dassleve in Huzhong landscape
1989 2000
. Qoniferous Borad-leaved Goniferous: Goniferous Borad-|eaved Qoniferous:
Landscape patern index
fores fores broad eef forest fores fores broad eef forest
Patch dendty (ind. /hn12) 0.10 0.13 0.18 0.19 0.18 0.12
Mean patch area(hnv) 500. 35 39.90 223.87 173.37 48.61 451.85
Edge density (m/hn?) 22.16 5.15 21. 46 20. 64 8.23 24.45
Larges patch index 15. 87 0.07 3.28 8.61 0.22 23.70
. Eudideen Neares:Neightor 7 568. 36 104.41 %.83 355.97 75.63
Digance(m)
Largest shepe index 51. 41 14.20 49.87 47.50 20.23 55. 86
Aggregation index 96. 46 9R2. 47 95. 88 95.21 92.81 96. 65

Di gri bution index 0.41 1.59 0.61 0.68 1.30 0.41
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Table 3 Spatial pattern index o type patch and type-function patch
Year Index Type pach Type-age patch Type-timber volume patch Type-canopy pach
1989 Mean patch area(hn?) 156. 6 47.3 46.2 51
Patch dendty (ind. /hn?) 0.6343 2.1139 2.1633 1. 9610
2000 Mean patch area(hn?) 143.1 56.3 54.2 59
Patch dendty (ind. /hn?) 0. 6997 1.7773 1. 8448 1. 6948
- ( 5):1989 , - 20 % ,
,  89.35hnT, 1681 ,2000 - ,
53hm’ 152hn 1387 1952 2000 ;-
-3 , -3 ,
-4 -3
1989 ,2000
2.3 4
2.3.1 1989 2000 82 166. 9knT
1.78%, 2000 0.53 %; 1300151 1415321m' ( 3)
1989 22% 2.4%,
) ) ) 1989 2000 82 ,
2000 80 , 1053. 8hnt’ |
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Table 4 Comparison among characterigics d driving forces causing landscape change from 1989 to 2000
Cha.ra.aerl dicsd Timber harves Fores fire Afforegation Land use
driving forces
hn? hn? hn? ¢ )
Bxtent 150889 16690 15123 Bult-up (famland) 2556
Accumulaed area Accumulaed area Afforeged area e
m® m® m®
} . i 1300151 i m 199112
Intengty Harveged timber 7490807 Burned timber 1415321 Afforested timber 24628 Lot fimer volue 216749
volume vol ume volume
(1990
1997 ) Number (2000 )
FIeaUenty 4 paches harvesed 20 Number o fire o N::br; of dforested 938 Number of bl 22200 )
(1990 1997) P patches(2000)
* ,1989 2000 84.5m  77.9m° Burned

timber volume is calculated by the average timber vol ume per hectare times the area.of burned forest. The average timber volume per hectare was 84. 5m*° and 77. 9m®
in 1989 and 2000 ,regectively

1966 , 1989 1780km, ,
:1989 2000 372. 6km, ,
3
(1) , 3
90 % , ,
2) 1989 2000 , , : ,
(3) 1989 2000 : :
120 160m’ /hnt , 20 40m’ /hnt , 4 2 ,

1989 2000
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