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Gradient analysis on the influence of terrain on the forest landscape pattern in

the burned blanks of the north slope of Mt. Daxing’anling
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Abstract: On May 6, 1987, a catastrophic forest fire took place on the northern slope of Daxing’anling Mountains, which
burned out more than 1. 33X 10° hm” of natural forest and produced a strikingly heterogeneous mosaic of burned severities and
islands of unburned vegetation across the landscape. Due to natural succession and anthropogenic disturbance, after more than
ten years, the spatial pattern of the landscape has changed greatly. In this paper, a typical area was selected for a case study,
which belongs to the Tuqiang forest bureau. including two forestry farms, namely, Yuying and Fendou. covering more than
1.2 X 10° hm?. The main object of this paper is to analyze the influence of topographical factors on the post-fire forest
landscape.

With the support of the Geographic Information System (GIS) and Remote Sensing (RS) software, 12 land cover types
were delineated for the study area: coniferous forest, broad-leaved forest, mixed forest, shrub, nursery. harvested area,
burned blanks. agricultural land, swamp, water, built-up. grass. Three terrain factors were analyzed: elevation, slope and
aspect. Elevation is classified into eleven types: the area below 450 m is assigned 1, that of 450m~500m is assigned 2, and so

on. Slope is classified into six types: the area where the slope is less than 5° is assigned 1, that of 5°~10° is assigned 2, and so
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on. Aspect is classified into five types according to the amount of sunlight gained: Shaded aspect (North (337.5°~22.5°) and
Northeast (22.5°~67.5°)), semi-shaded (Northwest (292.5°~ 337.5°) and East (67.5°~112.5°)), semi-sunshine aspect
(West (247.5°~292.5°) and Southeast (112.5°~157.5°)), sunshine aspect (Southwest (202. 5°~247.5°) and South (157.5°
~202.5°)), and no-aspect. Slope, altitude and aspect were derived from digital topographical maps using the ARC/INFO and
ARCVIEW software.

The spatial distribution of forest landscape on the terrain gradient was analyzed using Distribution Index (DI) and the
Partial Correlation Analysis, using the SPSS software.

The results obtained from the present study are as follows:

(1) The spatial pattern and structure of forest vegetation in the study area changed greatly. but the change of each
vegetation type was different. Especially, the area of coniferous forest, broad-leaved forest and mixed forest increased
remarkably, and the cross-conversion among them was very strong. The burned blanks and harvested area became forest
vegetation completely.

(2) The change of spatial distribution of different forest landscapes along the terrain gradient was quite different. The
Distribution Index (DI) curves of coniferous forest and broad-leaved forest were changed more greatly than that of mixed forest
and marsh. The change of spatial distribution of the same forest landscape on different topographic factors (elevation, slope
and aspect) was also quite different. The DI curves of coniferous forest and broad-leaved forest on elevation gradient changed
more greatly than that on slope and aspect gradient. The curves of mixed forest on slope gradient changed more greatly than
that on elevation and aspect gradient. The curves of marsh on aspect and elevation gradient changed more greatly than that on
slope gradient.

(3) Through Partial Correlation analysis, it is concluded that the effect of different topographic factors on forest
succession was quite different. The effect of slope was the strongest, elevation was the second and aspect was the last.

Key words: burned blank; landscape ecology; terrain gradient; distribution index; partial correlation analysis; Mt.
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1 (1987~2000 )
Table 1 the conversion area between different landscape types from 1987 to 2000
1987 2000 (hm?)
(hm?) 1 2 3 4 5 6 7 8 9 10 11 12 Total
1 19075. 6 9453. 3 6299. 0 0.0 0.0 154. 4 0.0 0.0 914.6 35.5 13.5 2336.3  38282.1
2 2148.8 2119.4 1245.0 0.0 0.0 9.5 0.0 0.0 14.8 10. 4 6.6 163. 4 5717.7
3 5672.7 3403. 0 3471.0 0.0 0.0 1.6 0.0 0.0 37.4 0.0 21.6 241. 3 12848. 6
4 104. 7 15.8 1.6 0.0 0.0 0.0 0.0 0.0 29.9 0.0 0.0 24. 3 176. 2
6 2457. 3 1224.5 151. 3 0.0 0.0 14.4 0.0 0.0 204. 4 0.0 15.7 360. 9 4428. 4
7 26386. 8 9669. 6 2359.4 0.0 25.1 28.3 0.0 0.0 6666.5 386.3 1258.5 6652.8  53433.2
8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 26.5 26.5
9 959.5 627.8 81.4 0.0 0.0 0.0 0.0 0.0 1449. 2 9.7 317.1 670. 4 4115.1
10 44.7 28. 4 3.7 0.0 0.0 0.0 0.0 0.0 79.9 1.9 0.4 30. 4 189. 4
11 0.4 0.0 0.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.7
12 204.9 96. 6 26.7 0.0 0.0 0.0 0.0 0.0 16.9 1.5 22.8 246.0 615. 4
Total 57055.3 26638.3 13639.4 0.0 25.1 208. 1 0.0 0.0 9413.5 445.3 1656.0 10752.2 119833.2
3
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2
Table 2  Result of relationship between different landscape type

changes and terrain factors by the Partial-Correlation analysis

Terrain factors

Transition of

landscape type Altitude Slope Aspect

— —0.4451** —0.7382"" 0.1078
Burned blank——broad-leaved (n=132) (r=132) ((=132)
forest P=0.000 P=0.000 P=0.215

— —0.5402** —0.6835"" 0.0242
Burned blank coniferous (n=158) m=158) (n=158)
forest P=0.000 P=0.000 P=0.762

—0.4235"" —0.7924"" 0.2782"
Burned blank o0

(n=50) (n=750) (n=
P=0.002 P=0.000 P=0.046

marsh

— Broad- —0.1940* —0.4021** —0.0380

leaved forest coniferous (n=106) (n=106) (n=106)
and broadleaf mixed forest P=0.044 P=0.000 P=0.696
n Number; P Significant level;

%* P=1(0.01~0.05), * x P<C0.01
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