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Abstract Habitat loss and fragmentation have been associated with the population decrease of endangered species. A
catastrophic fire took place in the northern Greater Hing’ an Mountains where the main habitat of Sables Martes
zibellina is located in China in 1987. That fire aggravated the loss and fragmentation of the forest landscape
inevitably. Due to restricted distribution and low population density sable has been listed as the national first grade
protected species in China. The objective of this paper was to identify to what extent the habitat of sables was restored
13 years later after fire. Based on the behavior data and forest inventory data suitability habitat maps in winter were
derived and habitat structure was analyzed with selected landscape indices. The results showed that compared to the
pre-fire situation although forest cover had mostly restored in 2000 the area of suitable habitat reduced greatly

especially that of the moderately suitable habitat. Fragmentation was aggravated with suitable patches more isolated.
Patch shape became simpler and the percentage of soft boundaries increased. The results above indicated that the
suitable habitat has deteriorated and much more time is needed for the restoration.
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Table 1 Suitable habitat factors value
Influencing factors Most suitable Secondly suitable Less suitable Unsuitable
Slope position Middle and lower slope position Upper slope position Top hill Valley

Forest type Coniferous forest Mixed forest Broad-leaved forest

Non-stacked forest

~1
=100 80~ 100 . 80 40 ~ 80 <40
Forest age Year Including 80
0.40~0.60 0.60~0.80 0.30~0.40 0.10~0.30 <0.10  >0.80
Forest densit 0.40 0.60 0.30 0.10 <0.10 or =0.80
orest canopy eisy 1 eluding 0.40 and 0.60 Including 0.30 Including 0.10 L=t
Value S, 1 0.667 0.333 0
2
Table 2 Criterion of suitability grade
Suitability grade Unsuitable Less suitable Marginally suitable Moderately suitable Suitable Most suitable
Code 1 2 3 4 5 6
S; 0 <0.10 0.10~0.20 0.20~0.60 0.67 1
5

S; indicates the connectivity of different habitat types after multiple factor combination.
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Fig.1 Pre-fire habitat suitability of Sables in winter under fine classification regime in the burned area
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Fig.2 Habitat suitability of Sables in winter in the burned area in 2000 under fine classification
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Fig.3 Pre-fire habitat suitability of Sables in winter under coarse classification regime in the burned area
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Fig. 4 Habitat suitability of Sables in winter in the burned area in 2000 under coarse classification
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Table 3 Criterion of boundary type
Most suitable Suitable Moderately suitable Marginally suitable Less suitable Unsuitable
Most suitable Soft boundary Hard boundary Hard boundary Hard boundary Hard boundary
Suitable Soft boundary Hard boundary Hard boundary Hard boundary
Moderately suitable Soft boundary Hard boundary Hard boundary
Marginally suitable Soft boundary Hard boundary
Less suitable Hard boundary

Unsuitable
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Table 4 Landscape indices of suitability grades in burned area under the fine classification

Landscape index Unsuitable Less suitable Marginally suitable Moderately suitable Suitable Most suitable
Pre-fire
TA 71 662 4258 8716 21579 9355 4926
TA% 59 4 7 18 8 4
NP 111 65 111 154 103 61
AREA _MN 689 66 80 148 94 79
PD 0.001 5 0.0150 0.0130 0.007 1 0.011 0 0.0120
ENN_MN 187 808 592 231 510 919
FRAC 1.10 1.10 1.09 1.11 1.10 1.10
Post-fire
TA 83 467 2148 5199 15 318 9 040 5063
TA% 69 2 4 13 8 4
NP 9.8 112 251 44 423 245
AREA _MN 860 20 23 40 26 22
PD 0.001 2 0.0520 0.048 0 0.029 0 0.047 0 0.048 0
ENN_MN 186 570 482 253 288 302
FRAC 1.08 1.07 1.08 1.08 1.08 1.09
Change %
TA 16 -50 -40 -29 -3 3
NP -12 72 126 188 311 302
AREA _MN 25 -70 -72 -98 -73 -72
PD -20 247 269 308 327 300
ENN_MN 0 -29 -19 9 -43 -67
FRAC -2 -3 -1 -3 -2 -1
TA NP AREA _MN PD ENN_MN FRAC

TA total area NP number of patches
Mean FRAC fractal dimension.

AREA _MN mean patch area

PD patch density ENN_MN euclidean nearest neighbor distance
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Table 5 Landscape indices of Sables' habitat in burned area under coarse classification
Pre-fire 1987 Post-fire 2000 Change %
Landscape index
Suitable Unsuitable Suitable Unsuitable Suitable Unsuitable
TA 44 573 75 694 34 670 85 597 -22 13
NP 64 107 242 114 278 6
AREA _MN 696 710 143 751 -80 5
PD 0.001 4 0.001 4 0.007 0 0.001 3 400 -7
ENN_MN 144 176 263 197 82 12
FRAC 1.12 1.09 1.09 1.08 -3 -1
TA NP AREA _MN PD ENN_MN FRAC

TA total area NP number of patches AREA _MN mean patch area PD patch density ENN_MN euclidean nearest neighbor distance
Mean  FRAC fractal dimension.
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