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Effect of DEM data at different scales on the accuracy of forest Ecological

Classification system
TANG Lina" ", HUANG Jucong', DAI Limin®

1 Key Laboratory of Urban Environment and Health, Institute of Urban Environment, Chinese Academy of Sciences, Xiamen 361021, China

2 Institute of Applied Ecology, Chinese Academy of Sciences, Shenyang 110016, China

Abstract ; Ecological Classification System ( ECS) is a hierarchical system of ecosystem classification, which stratifies land
into ecological units ( such as Ecological Land Type, ELT) by using Digital Elevation Models ( DEM). However, DEM
data with different scales may strongly affect the geometrical precision in the classification. More importantly, no DEM data
are readily available for remote areas in China. In this study, we derived one DEM data set from topographic maps with
scale of 1:10000, and buy another set with scale of 1:50000. Through comparing the two DEMs in a typical area of
mountainous region in eastern Liaoning Province, the DEM with a scale of 1:10000 was considered more suitable to create
ELT maps. In general, for the purpose of satisfying requirements of spatial scales and geometrical precision, the most
effective method to derive DEM data is to digitize the topographic map. However, development of the technique in deriving
DEM data is somewhat still needed on a case-by-case basis. Therefore, in this study, by using the method of experiment
comparisons , the key technique of deriving DEM data by digitizing topographic maps was figured out, such as the technique
of finding errors and the methods of establishing DEM data. The results indicated that, errors in vector data could be
quickly found, and a high precise DEM data was derived by using this newly developed technique. This DEM data can be
used to derive Ecological Classification System maps of mountainous region in eastern Liaoning Province. The approach
discussed in this paper help the local forestry save 78.44% in the costs. The DEM data created played an important role in

accurate decision-making for local forest management activities.
Key Words: DEM; Ecological Classification System (ECS); DEM scale determination; DEM deriving technique
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Table 1 A comparison of slopes derived from DEM based on scales of 1 :10000 and 1 :50000

RN H/MHE SSPN] FHME brifE2E
Scales Min. Max. Mean Standard Deviation

1 :10000 0.01 57.28 20.22 8.77

1 :50000 0.06 38.74 17.30 7.27

R R R 52 4 T8, Kappa B IG (2 1; IR 52 AN E S Kappa K I (EHE 01, AW Kappa 15 (H
A2 0. 44 RITRIEI R HBR D,
&2 1:10000.1 :50000 Lk R DEM #IEERIEEEREMNBTERE(SHE 1) (HIEK/NK SmxSm)

Table 2 The matrix of the two physiographical maps derived from DEM based on scales of 1:10000 and 1:50000 ( corresponding to Figure 1) ( the

cell size is Smx5m)

1 :10000 L i) ROBHE A ST EL
The number of cells from data with a scale of 1 :10000

i H Ttem ——

i3 5°<HiBE i3} 3 SRAETTEL

Slope <5° Slope =<25° Slope >25° Total cells
1 :50000 L {51 ROECHE i3 AH T E Wi FF Slope <5° 34325 21875 1075 57275
The number of cells from data 5° < Slope <25° 17400 510250 164975 692625
with a scale of 1:50000 Wi Slope >25° 0 20300 108550 128850
JBAHTTEL Total cells 51725 552425 274600 878750
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