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Fig. 1  Locations of 10 meteorological stations in Xianju County
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Table 2 Annual temperature statistics in different spatial resolutions

/m /C /C /% /C
12.5 13.51 0.00 0.00 5.28
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Fig.3  The spatial distribution map of annual temperature in

Xianju County (12.5 m 237.5 m 487.5 m and 987.5 m resolution)
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Table 3 Annual temperature in 10 different elevation classes from DEM with different spatial /°C
/m
/m
12.5 37.5 62.5 87.5 112.5 237.5 362.5 487.5 612.5 737.5 862.5 987.5 1112.5
< 100 17.0 17.0 17.0 17.1 17.1 17.1 17.1 17.2 17.2 17.2 17.1 17.2 17.2
100 ~200 15.7 15.9 16.1 16.2 16.3 16.6 16.7 16.7 16.7 16.7 16.7 16.8 16.8
200 ~300 14.1 14.4 14.7 15.0 15.2 15.7 15.9 15.9 16.1 16.1 16.2 16.1 16.2
300 ~400 13.3 13.7 14.1 14.3 14.5 15.0 15.3 15.4 15.6 15.5 15.6 15.7 15.7
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500 ~ 600 12.4 12.7 13.0 13.3 13.4 13.9 14.2 14.3 14.4 14.3 14.5 14.4 14.5
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Spatial-scaling Effect of DEM on the Simulation of
Spatial Distribution of Temperature in Mountain Area

LI Jun
( College of Geography Science Key Laboratory of GIS Application Chongqing Normal University Chonggqing 400047 ~ China)

Abstract: In mountainous areas the terrain factors are the main factors that affect the spatial distribution of air
temperature. DEM and digital terrain analysis of GIS technology provide the very good technical method for the re—
search on spatial distribution of temperature in mountainous areas. The terrain factors derived from DEM with differ—
ent spatial resolutions have obvious difference because of the effect of DEM scale and then it will have great effect
on spatial distribution simulation of temperature. In this paper we take Xianju County in Zhejiang province as test
area. After that we apply topography-adjusted statistical model to simulate annual temperature with different resolu—
tions based on temperature data from 10 meteorological stations and different resolution DEM data from 1: 10 000
digital topographic map. We hypothesize the temperature map with 12. 5 m resolution is accurate and the errors be—
tween the other temperature map with different resolutions and 12. 5 m temperature map are analyzed. Moreover

the temperatures with different grid cell sizes differ significantly with topography in macro and micro scale. The re—
sults show that the spatial distribution of the simulated temperature based on different resolution DEM has great dif—
ferent characteristics. The simulated temperature error increases gradually with the decrease of DEM resolution and
the spatial heterogeneity decreases. The maximum absolute error is 2. 04°C and the maximum relative error is
15.10% . The terrain factors such as slope gradient and aspect in micro topography scale have significant change
with DEM resolution and then have great effect on the spatial distribution of temperature. The maximum temperature
difference in different slope gradient is 9.5°C  while the minimum difference is only 1.8°C. The maximum temper—

ature difference in different aspect may reach 12.4°C  while the minimum difference is 2.4°C.

Key words: DEM; spatial-scaling; mountainous area;, temperature



