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Fig. 1 Location reference and the elevation map of the study area
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Fig. 2 Relationship between the average relief degree and the window area, and variation curve of the difference betwee S and S,
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Tab. 3 Statistics of land, population, and economy at different RDLS

K e = =R

M AN s S e AR

LA M) ek ‘ O OB
BT N7 SR N 2 - W I

0~0.1  11900.80  24.21 728.91 4542.99 89242  49.86 5707.36  64.07 49.85 64.07
0.1~0.3  9760.52  19.86 S511.11 2106.84 511.43  28.57 2133.51  23.95 78.43 88.03
0.3~0.5 7143.16 14.53 259.13 802.51 183.02  10.23 567.15 6.37 88.65 94.39
0.5~0.7  7399.40  15.05 132.73 349.79 98.93 5.53 255.89 2.87 94.18 97.27

0.7~1 7920.08  16.11 88.11 214.55 71.25 3.98 176.93 1.99 98.16 99.25
1~1.3 3720.68 7.57 67.63 143.66 25.23 1.41 53.59 0.60 99.57 99.85
1.3~1.6  1070.84 2.18 58.90 94.24 6.44 0.36 11.23 0.13 99.93 99.98
1.6~2.23 238.48 0.49 45.46 60.36 1.19 0.07 1.77 0.02 100.00 100.00
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Tab. 4 Error analysis of simulated results

4 LEEONIEN GiitE iz AR ZE (%)
UNEFEL (PN 1802.64 1790.8 11.84 0.66
H—r=lk(fZo) 989.7 976.09 13.61 1.39
W =kdeot) 7988.51 7554.16 43435 5.75

A= EBAE (1 TT) 8978.21 8530.25 447.96 525
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Spatial variation of terrain relief and its impacts on population
and economy based on raster data in West Henan Mountain Area

ZHANG lJingjing, ZHU Wenbo, ZHU Lianqi, CUI Yaoping, HE Shasha, REN Han
(College of Environment and Planning, Henan University, Kaifeng 475004, Henan, China)

Abstract: Topographic relief can be the constraining factor for the population and economic
development in an area. This is especially the case in transitional zones from mountains to
plains. In this study, West Henan Mountain Area, situated in the transitional zone from the
Qinling Mountains to the Huang-Huai Plain (i.e. the second step to the third step of Chinese
macro- topography), was selected as a case study area. Based on the optimal statistical unit
(OSU) as determined by the mean turning-point analysis method (MTPAM), a DEM of 200 m
resolution was used to extract the relief degree of land surface (RDLS). Integrating the 1:100,
000 land use map, statistical population data at township level and economic data of various
industries at county level, raster models of spatial patterns of population and economy were
formulated, and then the spatial distributions of population density and economic density at a
resolution of 200 m by 200 m were produced using the models. Subsequently, statistical
analysis was carried out to reveal the effects that RDLS had on population and economy based
on raster data (i.e. RDLS, population density, and economic density), and the differences
between the effects of RDLS and those of other terrain factors on the population and economy
were also analyzed. The results showed that: (1) the RDLS in the West Henan Mountain Area
was prevailed by low value, with 58.6% of the area having the RDLS lower than 0.5 (relative
altitude of < 250 m). Spatially, RDLS was higher in the west and lower in the east, higher in
the central part and lower in the south and the north. Moreover, there existed strong positive
correlations between RDLS and altitude and slope, especially correlated with slope
significantly. (2) The relationships between the statistical values (i.e. population density and
economic density which were selected to test and verify the models) and the corresponding
simulated values were fitted to linear models with 0.943 and 0.909 levels of goodness- of-fit.
This fitness indicated that the spatialization results reflected well the actual spatial patterns of
population and economy in the study area. (3) The effect of RDLS on population and economy
is stronger than that of other terrain factors. RDLS had a good logarithmic fit with population
density and economic density, with 0.911 and 0.874 goodness-of-fit, respectively. Specifically,
88.65% of the total population lived in the areas where RDLS was less than 0.5 and 88.03% of
the gross regional production was distributed in the areas where RDLS was less than 0.3. It can
be clearly seen that economic development was more inclined to agglomerate in areas of lower
RDLS values compared with population distribution.

Keywords: relief degree of land surface (RDLS); population and economy; land use;
spatialization; grid; West Henan Mountain Area



