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A modd to assess the degradation degree of damaged evergreen broad-leaved forest
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Abdract: In order to quartitatively assess the degradation degree of dameged evergreen broadleaved forest ecosysem, we
ocondructed an assessment nodel based on the sudies of evergreen broad|eaved fores ecosysemin Tiantong Nationd Fores Park ,
Zhdiang Province, which includes the undameged climax community, i. e. , Castanopsis fargesi fores, and five secondary
communities with different degree of degradation, ordering from lower to higher : Schima superba forets, Pinus massoniana +

Schima superba foreds, Pinus massoniana foreds, shrubs and bare land, repectivey. Forty-three parameters concerning
dructure , functioning and habitat of ecosysem obta ned from the above mentioned communities were selected as candi date factors
by one-way ANOVA. After ugng principle conponent analyss and two-factor without replicated ANOVA |, a nodd including 13
parameters was gained dter two times of screening. Usng hierarchical andyd's, we proposed index for each parameters and its
weight. An integrated node to assess degradation degree was condructed with these indices. After gven a gandard vdue,
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degradation of each community was dassfied into one of thefive categories: extra heavy degradaion ( > 0. 75) , heavy degradation
(0.59 0.75) , medium degradation (0.52 0.59) , dight degradation (0.18 0.52) and normd ( <0.18) . We d o verified
the nodd with the data of evergreen broadleaved fores in Dinghu Mountain Nationd Reserve of Quangdong Province, and

assesarents were in accord with the actud stuation.

Key wor ds:dameged evergreen broad-|eaved fored ecosysem; assessment of degradetion degree; index sysem; nmodd
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(Index of Eocological Degradation , 1ED)

) ) (F) (R) (F)3 )
, , (s) (S) (S)
(S) (S) (S) (s) ;
(1) : ,
(p<0.05) 17
14 12 1
1
Table 1 Degradation Evaluation eementary-indices of damaged evergreen broad-leaved fores ecosysem
Integrated 1d levd 2nd leve Pre-sdlected 3rd level indicator
indicator indi cator indicator
number of Pecies; Shannon- Wiener diversty index ;
(S) height of tree layer; ooverage of community ;
Rlant Community degree of successon; dendty of plants
totd dendty of @il animds; total number of
(F) (S) il animd goups; A/C ( ) ratio of animd number of
Sructure o community Arcarina and Collembola
ecogydem o .
il microbe amount ; bacterium armount ;
(S) fung amourt ; actinomycete anournt ; amnonifiers
il microbe amount ; nitrogen-fixing bacteria amount ;
commurnity cdluloseutilizing bacteria anount ; nitro- bacteria amount
tota biomass; annua net primary productivity ;
Matt
(1ED) (S) Matter litter fall amourt ; deconposition rate of litter fall
index of ecologica meking and cyding
degradation ()
: amnonification; nitrification;
Fundtion of deritrification celluose decorrposition eficiency ;
ecoysem (S) il respiration; cdluose adtivity; protease
il microbid activity ; urease activity ; cadase activity ;
activities phogphatase activity
(S) © ar huridity ratio; ar
Microdimete terrperature ratio ; relative light intengty retio
(Rs)
Habitat of il buk densty; total il porosty;
eog/gem (s) " il vertilation degree; il water contert ;pH  pH vdue;
il condition organic metter content ; il total nitrogen content ;
il avallable P; il avalable K
* 1.5m (the ratio of microclimete between indde and outsde community is

qudified 1. 5m high from ground in sunny summer day) ; * *
layer)

(2)

0 15cm (data about oil means the il gatusin 0 15cm

43 ’
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) F> Foos ,
(1, 13 ,
92.548 %, F 8.667, Fo.os (2. 368)
MR S1 — Y% Number of species P1
Plant
community ——— FPAREFE Height of tree layer P2
RGN LI S2 FIERH
25 F1 Soil animal Total number of groups P3
Structure of community
ecosystem AW BEE Soil mi
Y AR S3 E WA S BB Soil microbe amount P4
Soil microbe M HE Bacterium amount P5
community
MR A S1EIE S4 BAEYR Total biomass P6
A ZIRAEHREL Matter making and | VA& SRR P7
Index of | RHIEE F2 cycling Decomposition rzfe &7 Litt2r fall
ecological Function of
degradation ecosystem T3 AR g/ E AR P8
98 B SRS M <5 Soil respiration
Soil microbdiai activities .
Lo W\ ) AN E R A Po
—h 7 —‘*ﬁl S¢ Air temperature ratio
Microclimate
BB | e A
Habitat of 3785 Soil bulk density P10
ecosystem F st g7 T3 KB Soil water content P11

Soil condition
HHUF AR Organic matter content P12

2541 Soil total nitrogen content P13

1
Fg.1 Theindex sysem o degradation assessrent for dameged evergreen broad-|eaved fores ecosysem

2.1
2.1.1 (P)

Pirmx' PI
F(R) = o™ 0" (1)
Pi' IDim'n
F(R) = o= 2)
,F(PR) ,i=1,2, 13,R

’ Plrmx Pim'n |
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2.1.2 (s)
i+n-1
s = DF(R)- RwA (3)
]
S i i=12, 7,RWP i n

i=12, 7, j=134689,10,n=2,122114
2 (224 27]

Table 2 Values of asessment indices and their sandar dized values in the different degraded series

o damaged evergreen broad-leaved forest ecosygem!2# 21

the sriesof degradation

2nd level 3rd leve +
indi cator indi cator C.fa.fores P. ma.-S. su. fores  S.su.-P. ma. fores P. ma. fores  Shrub Bare land
P, A 65.3 42.8 43 37.8 31.3 6
B 0.0000 0.37%4 0.2917 0.4637 0.5734 1.0000
S B, (m) A 20 14 1 8 0 0
B 0.0000 0.3000 0.4500 0. 6000 1.0000 1.0000
S P, A 27 23 24 17 2 8
B 0.0000 0.2105 0.1579 0.5263 0.2632 1. 0000
Py A 38.25 25.2 13.15 14.525 8.975 2.167
(x10° du/g dry il) B 0.0000 0.3617 0.6956 0.6575 0.8113 1.0000
= Ps A R.75 23.175 9.6 9.675 7.25 1.967
(x10°du/gdy i) B 0. 0000 0.3327 0.7598 0.7575 0.8338 1. 0000
Py (kg/r?) A 22.6141 17.0906 23.3732 9.0808 2.0473 0
B 0.0325 0.2688 0.0000 0.6115 0.9124 1. 0000
S P, A 0.49 0.44 0.35 0.27 0.13 0
B 0.0000 0.1020 0.2857 0.4490 0.7347 1. 0000
Ps A 0.313 0.235 0.23 0.238 0.205 0.137
= (mg /g dy @il) g 0..0000 0.4432 0.4716 0.4261 0.6136 1.0000
N R, A 0.957 1.013 1.216 1.059 0.914 1
B 0.1424 0.3278 1.0000 0. 4801 0. 0000 0.2848
Py (g/om®) A 0.72 0.9 1.15 1.16 1.2 1.17
B 0.0000 0.4792 0.8958 0.9167 1.0000 0.9375
P (%) A 33.4 29.1 28.7 28.3 2.3 23.2
B 0.0000 0.3874 0.4234 0. 4595 1.0000 0.9189
s Po (%) A 9.87 3.35 3.06 3.84 3.35 1.9
B 0.0000 0.8243 0.8609 0.7623 0.8243 1. 0000
P (%) A 0.163 0.117 0.105 0.103 0.092 0.065
B 0.0000 0.4694 0.5918 0.6122 0.7245 1. 0000
A Vauesd the accessfactors; B gandardized value of the accessfactors; C.fa. Castanopsis
fargesii ; P. ma. Pinus massoniana; S. sU. Schima superba
F WF,
2.1.3 1 , )
[28] , ( 3)
2.2
,2005. 4
,2005

,2005. 4



3754 26

n 3
IED = iZF( Pi) - WP, (4) Table3 The weight of degradation assessment indicators of damaged
IED (index o eoolog'cal evergreen broad-leaved fores ecosysem
degradation, IED) ,F(P) , R e W
12 we sled JIRT axies DR wves OO
J i ' indi cator _S e indcator  ° indcaor '
3 indicator indicator indicator
P 0.0639
S 0.1277
2.3 P, 0.0639
, F1 0.3699 S 0.1188 P; 0.1188
, S 0. 1233 Py 0.0617
Ps 0.0617
, 4
( 4 S 0. 1763 Ps 0.0881
3 223 0.3526 Py 0.0881
S 0.1763 Ps 0.1763
S 0.1388 Py 0.1388
, Pio 0.0348
F3 0.2775 s 0 1388 Py 0.0336
P 0.0344
5 Pis 0.0359
Pirmx I:)inrin ’
_ ( 95
0.422, ( 4,
(0.18 0.52) , ; 0.590,
(0.52 0.59) , e

4
Table 4 The classfication criterion for evaluate the degradation degree of damaged evergreen broad-leaved fores ecosysem

I1ED
Index of ecologica degradation Qassfication Bva uation Degradation sage
>0.75 Extrarheavy degradation Bared land
0.59 0.75 Heavy degradation Secondary shrub-grasdand
0.52 0.59 Med um degradation Need e-|eaved fores
0.18 0.52 Sight degradetion Need e-broad leaved mixed fores
<0.18 Normel Evergreen broad|eaved fores.
5 [9.29 ]
Table 5 Data for verify the model and the result o verification!®® %I
Indicators MEBF BL MF PF S/ o indicesin MF S/ o indicesin PF
P; Pirex Pinin Py Pp E(Py) E(Pp)
Py 137 0 72 53 0.6131 0.4745
P, 18 0 15 8 0.5556 0.1667
P; 21 14 20 16 0.7143 0.1429
P4 4.02 0.44 4.14 7.04 0. 0000 0.43%
Ps 2.950 0.090 2.559 3.119 0. 0000 0.1850
Ps 380. 67 0 261.00 64.01 0.8318 0.3144
Py 0.50 0 0.20 0.13 0. 7400 0.6000
Ps 477.9 377.9 435.4 429.5 0.4840 0.4250
Py 0.919 1 0.987 0.999 0.9900 0.8401
Pio 1.21 1.70 1.30 1.41 0.4082 0.1837
Py 38.57 11.23 25.97 24.90 0. 5000 0. 4609
P12 5.35 0.20 3.45 2.73 0.5087 0.3689
P13 0.19 0.02 0.10 0.09 0.5882 0.52%4

IED 0.422 0.590

MEBF: represents nonsoon evergreen broad-leaved forest ;BL : represents bared land ;MF: represents broadl eef-pine mixed forest ; PF: represents Fine fored ;
SV : represents dandardized va ue
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