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Fig 1. Geographical Location of Shahar Chai Basin
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Table 2. Extracted information from DEM for scale of 1: 25000

JQ.L«J AS\JJ]

glisyl Bl Sl glis iyl Sl SD s il o CH WS v
Pixel size ~_Min elevation(n) Max elevation(@m) Mean elevation(m) ’ (1) Cv
10 1282.6 1915.60 3583.80 524.40 27.38
15 1287.0 1915.30 3581.60 524.10 27.37
20 1284.1 1915.70 3581.70 525.00 27.41
25 1285.8 1915.30 3581.00 524.40 27.38
30 1286.1 1916.00 3579.90 525.30 27.42
40 1285.6 1916.50 3578.40 525.30 27.41
50 1285.4 1916.70 3577.50 525.70 2743
60 1285.9 1917.10 3569.60 526.90 27.49
70 1286.2 1917.20 3564.40 525.10 27.39
80 1284.7 1914.10 3564.20 524.80 27.42
90 1286.2 1914.20 3559.50 524.70 27.41
100 1286.8 1914.20 3562.80 524.50 27.40
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Table 3. The Values of Maximum, Minimum, Average and Standard Deviation of Slope for Scale of 1: 25000

S e

OJ}L.A o)‘.b\ J.;\Ja- g_,.;.& JZSU;- g,_:..i Q‘x;rj g,.“nf,p
pixel size Min slope (%)  Max slope (%) Mean slope (%) SD Cv (%)
10.0 0.00 230.0 30.73 24.88 80.96
15.0 0.00 191.0 30.16 24.13 80.03
20.0 0.00 165.0 29.48 23.45 79.53
25.0 0.00 144.0 28.77 22.77 79.15
30.0 0.00 133.0 28.06 22.22 79.17
40.0 0.00 124.0 26.73 21.23 79.42
50.0 0.00 119.0 25.59 20.45 79.89
60.0 0.00 111.0 24.60 19.80 80.50
70.0 0.00 106.0 23.68 19.18 80.00
80.0 0.00 100.0 22.93 18.72 81.63
90.0 0.00 100.0 22.22 18.21 81.94
100.0 0.00 98.0 21.60 17.81 82.45
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Fig 10. River Longitudinal Profile with Different Cell Sizes for Scale of 1: 25000.
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Table 4. Average Slope and its Error Rate relative to Actual Slope for Scale of 1: 25000.
Cell si Actual Ave. Error relative to
ell size 0 0
" Y(10%L) Y(35%L) Length (10%-85%) Ave. slope slope Primary
8 J;. e e
jju b dales gLyl Jb dales plis | IAD G J b ) ot Bogie o yia s o
JAR AQ : . :
(/) L,'JU (7 “:j}\
10 1307 1972.00 56162.00 1.18 1.19 -0.44
15 1306 1972.00 56209.00 1.18 1.19 -0.44
20 1307.5 1969.74 55389.00 1.20 1.19 -0.53
25 1307.6 1983.00 54995.00 1.23 1.19 3.36
30 1308 1965.00 54315.00 1.21 1.19 1.71
40 1306 1949.30 53166.00 1.21 1.19 1.74
50 1307.2 1969.50 52635.00 1.26 1.19 5.80
60 1304.1 1951.30 53124.00 1.22 1.19 243
70 1303.2 1969.20 53026.00 1.26 1.19 5.59
80 1302.8 1965.10 51811.00 1.28 1.19 7.48
90 1303 1950.00 51782.00 1.25 1.19 5.06
100 1302.3 1945.30 51763.00 1.24 1.19 4.45
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Fig 11. Relationship between Area (flow accumulation error percent ) and Cell Size for Scale of 1: 25000.
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Abstract

Effects of Digital Elevation Model (DEM) Spatial Resolution on the Recognition of
Physiography Characteristics of the Basin (A Case Study of Shahrchai Watershed)

B. Hessari', O. Bonabi* and I. Jahangir?
Received: 11-08-2017  Accepted: 20-03-2019

In recent years with developing geographic information systems tools, modeling and simulating methods
has been developed quickly. Availability of accurate base maps is the basis of the cell sizes determination
and preparing digital hydrologic models. Removing errors and minimizing of uncertainty factors in the
digital models play the main role in improving the accuracy of the maps. The main purpose of this research
is to produce GIS layers for Shaharchi river basin located in West Azerbaijan, according to the base maps
of Iran and evaluating the accuracy of these maps. Physiographic parameters and hypsometric charts of
the Shaharchai basin were estimated and drawn. Results showed that with increasing cell sizes, average,
maximum and standard deviation of the slope decreased. The maximum slope is more dependent on cell
sizes than the average and standard deviation. To calculate the watershed slope, at a scale of 1: 25000, a cell
size of 15 meters and a scale of 1: 50000, a cell size of 40 meters and a scale of 1: 250,000, 90-meter cell
size were distinguished as optimized cell sizes. After calculating the actual average slope of river profile
and comparing with the slope amounts of each cell sizes and map scales it is concluded that for preparing
river profiles the best cell size is 15 meters for 1:25000 map scale. The percent error of pits in the scale of

1:25000, increased slowly in the cell sizes smaller than 15 meters.

Keywords: DEM, Cell size, River profile,Watershed slope, GIS
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