Thai J. For. 38 (1) : 122-132 (2019) NINIIUMAAS 38 (1) : 122-132 (2562)

a J v
HNUBAURDD

HAYDWHAININVD VLT IABIANNGUT IAUABANNYNADIVDINSHNIATIVIY
Z (Y] A a a ¢ Aa q 3 a
ﬂ155$ﬂ1ﬂu1®ﬂiuuﬂ€]}38'3§fni'J!ﬂ51$ﬂ!‘ﬂﬂﬁuﬁﬂ1\‘lq1’lﬂ)ﬂﬂ1

Effect of Digital Elevation Model Sources on Accuracy of Automated
Drainage Network Extraction based on Hydrological Spatial Analysis
Methods

% %
Ha aNaduUns Chanisa Sawangjan*

F¥He ﬁuﬂa%uﬂ% Chatchai Tantasirin

ANZIUNTAT WININNToABATINEAT 9090 AFUNNA 10900
Faculty of Forestry, Kasetsart University, Chatuchak, Bangkok 10900, Thailand

*Corresponding Author, E-mail: chanisaswj@gmail.com

v

FUAURT 1 A9MIAY 2561 Fuudly 27 fueneu 2561 Suasiiu 9 gatny 2561

ABSTRACT

The automated drainage network extraction is a hydrological spatial analysis processes
use to derive drainage pattern of a watershed area based on the digital elevation model (DEM).
Different sources of the DEM may affect the obtained network. This study compared the effects of
using DEM from different sources including DEM from Land Development Department (LDD),
ASTER GDEM, SRTM and DEM obtained from ANUDEM algorithm on automatic drainage
network extraction. Accuracy of the extracted network was verified using field observation data.
Three different terrain characteristics of selected watershed including steep slope, moderate slope
area and flat area were compared.

It was found that the appropriated drainage area threshold (DAT) derived from different
DEM source were different. The higher DEM resolution, the lesser DAT was obtained. Drainage
density that derived from automated extraction method was larger than that from the topographic
map. The highest accuracy of extracted drainage network using the LDD DEM in the steep
watershed area was found while that from the ANUDEM, SRTM and ASTER GDEM were smaller.
The accuracy are equal to 85.83, 40.73, 38.75 and 29.55 percent, respectively. In the moderate
slope watershed, it was found that the accuracy of extracted drainage from SRTM was the highest
and smaller when the ANUDEM, SRTM and ASTER GDEM were used. The accuracy are equal
to 73.33, 72.45, 31.49 and 30.03 percent, respectively. The accuracy of the extracted drainage
network obtained from the different DEMs of the flat area watershed was smaller but in the same

order of that found from the moderate slope area. The accuracy are equal to 39.17, 37.77, 19.20
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and 18.32 percent, respectively. Base on the results from this study, it is recommended that the

automatic drainage network extraction could be used when the higher DEM resolution.

Keywords: Digital Elevation Model (DEM), Drainage Network, Hydrological Spatial Analysis
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Figure 1 Automated Drainage Network Extraction based on Hydrological Spatial Analysis
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Table 1 Characteristics of automatic drainage network extraction.

Parameter digitize from Source of DEM

Study area
topo map ANUDEM LDD ASTER SRTM
1. steep slope area 1.1 DAT (m?) - 50,000 22,500 39,600 89,100
HuaiNong Hoi 1.3 stream length (km) 27.36 35.72 49.21 42.62 24091
watershed 1.4 DD (km/km?) 1.87 2.46 3.39 2.96 1.70
(Chiangmai) 1.5 Avg. acuracy (%) 33.39 40.73 85.83  29.55 3875
2. moderate slope area 2.1 DAT (m?) - 37,500 52,500 64,800 97,200
Huai Hu watershed 2.3 stream length (km) 17.18 35.72 38.65 48.58 28.24
(NakhonRatchasima) 2.4 DD (km/km?) 1.06 2.21 243 2.87 1.75
2.5 Avg. acuracy (%) 25.86 31.49 72.45 30.03 73.33
3. flat area 3.1 DAT (m?) - 22,500 20,833 39,600 94,500
Huai Shai watershed 3.3 stream length (km) 14.73 47.49 59.28 50.22 2232
(Saraburi) 3.4 DD (km/km?) 0.97 2.87 4.37 3.14 2.03
3.5 Avg. acuracy (%) 31.66 19.20 37.77 18.32  39.17

Remarks: DAT is drainage area threshold
DD is drainage density
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Figure 2 Effect of drainage area threshold (DAT) on automatic drainage network extraction.
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stream network from.the topographic map ANUDEM LDD ASTER SRTM
1. steep slope area (Huai Nong Hoi watershed)

R R K

stream network from the topographic map ANUDEM LDD ASTER SRTM
2. moderate slope area (Huai Hu watershed)

XEBE.

stream network from the topographic map ANUDEM LDD ASTER SRTM

3. flat area (Huai Shai watershed)

Figure 3 Automatic drainage network extraction using different digital elevation model sources
on different terrain characteristics.
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Figure 4 Percentage of Accuracy automatic drainage network.
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