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File Edit Format Run Options Windows Help
def move_to_next_ pixel (fdr, row, col): _A_l

# get the fdr pixel value (xX,V)

value = fdr[row, col]

F

#l 32 64 i2s

#| 16 X i X
F 8 4 2

F

# move the pixel
if value == 1:
col +=
elif wvalue
col +=
row +=
elif value
row +=
elif value
row +=
ol ==
elif wvalue
col -=
elif value
row —-=
col ==
elif value
row -=
else: Fvalue == 128: LI

ILn: 1/Col: 0
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Input Raster DamRes
| DEM25X25-C-A-P2.tif = B
Coordinates x
| 715061/818 |
Coordinates Y
| 4070399/573 |
Cutput Watershed
| E:'\tamrin\tamrin. gdb\Watershet | B
Cutput Text File
| C:\Users\Mehrad Amoo'\Documents \ArcGIS\DEM25K25CAP2_mehrads22, txt | E;-

From Height
| 1350 |

To Height
1410 |
By Stey
1]
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107921 622432 106575 584833 102076 561211

120944 736554 119760 697403 113665 668766

134602 864221 131815 823025 126088 787076

147041 1004947 143362 960339 137534 918468

159473 1158183 154878 1107597 149104 1059364
176647 1325052 175758 1271299 165919 1215631
196408 1512185 195545 1458063 184317 1390685
211894 1716140 210897 1660733 199408 1581725
227624 1935491 225706 1877401 213668 1787391
247125 2172155 241152 2109761 228399 2006303
274950 2431607 258803 2359237 250420 2243838
312480 2725064 281924 2629016 283486 2507929
350854 3056459 311657 2922701 321541 2807525
391180 3427069 359791 3258175 365092 3148554
438621 3840795 404208 3639488 421209 3538732
494695 4307640 447288 4065422 482017 3990357
544782 4827256 493488 4534312 532445 4495277
594604 5396771 566172 5065880 579513 5050243
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134 047  -0.043
L1879 o044 3.84 0.46 361 023  -0.021
L8| oss 483 0.54 463 020 0005
| 1383 | o065 6.02 0.62 581 0.21 0.025
|1 o 7.40 0.7 7.16 024  0.039
| 1387 | 083 8.97 0.79 8.6 028 0042
| 1389 094 10.74 0.88 104 0.34 0.058
| 13 | 108 12.76 0.97 1231 0.45 0.114
L1811 15.00 11 1443 0.57 0.055
L 1% | 12 17.38 117 1675 063 0049
L1897 130 10.89 1.27 19.29 0.60 0.029
| 1399 | 140 2259 138 2206 053 0016
L w01 | 149 25,47 149 2402 145 0001
|02 154 26.99 155 2664 035  -0012
| 1408 159 2855 161 2829 026  -0.022
|04 | 1e4 30.16 1.66 30 016  -0.019
| 405 170 31.84 1.72 3177 007  -0.016
| 406 177 3357 1.78 3361 004  -0011
|07 184 35.38 1.84 35.1 0.28 0.002
108 | 193 37.26 19 3747 021 0028
L1409 204 39.24 1.96 3951  -027 0079
L0 223 41.36 2.03 416 024 0198
L o4 43.74 211 4377 003 0363
|12 258 46.27 215 46 0.27 0.426
L3 | 266 48.89 222 483 0.59 0.438
L1 | 273 5158 228 5067 091 0446

0.480 0.173
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1374 2.l 0.29 1.7 0.41 10.049
1379 3.64 0.46 3.61 0.03 -0.056
1381 453 0.54 4.63 0.10 10.047
1383 5.66 0.62 5.81 -0.15 0.004
1385 7.02 0.7 7.16 0.14 0.033
1387 8.58 0.79 8.69 0.11 0.041
1389 1034  0.88 10.4 -0.06 0.058
1301 1236 097 1231 0.05 0.107
1303 14.59 11 14.43 0.16 0.047
1395 1694 117 1675 0.19 0.041
1307 1943 127 1929 0.14 0.013
1399 2208 138  22.06 0.02 0.002
1401 2496 149 2402 0.94 0.004
1402 2648 155 2664  -0.16 -0.005
1403 2805 161 2829 0.24 0.014
1404 2967  1.66 30 033 -0.010
1405 3135 172 3177 -0.42 -0.003
1406 3310 178 3361 051 0.002
1407 3492 184 35.1 0.18 0.014
1408 36.81 1.9 37.47 -0.66 0.038
1409 3880 196 3951 071 0.085
1410 4092 203 416 0.68 0.195
1411 4331 211 4377 -0.46 0.359
1412 4583  2.15 46 0.17 0.423
1413 48.44 2.2 48.3 0.14 0.434
1414 5113 228 5067 0.46 0.442

0.379 0.172
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201 0.29 1.7 0.31 -0.062
3.54 0.46 3.61 -0.07 -0.039
4.50 0.54 4.63 -0.13 -0.008
5.65 0.62 5.81 -0.16 0.008
7.01 0.7 7.16 -0.15 0.026
8.55 0.79 8.69 -0.14 0.032
10.29 0.88 10.4 -0.11 0.045
12.27 0.97 12.31 -0.04 0.075
14.42 11 14.43 -0.01 0.017
16.71 1.17 16.75 -0.04 0.007
19.12 1.27 19.29 -0.17 -0.031
21.68 1.38 22.06 -0.38 -0.048
24.45 1.49 24.02 0.43 -0.046
25.92 1.55 26.64 -0.72 -0.048
27.45 1.61 28.29 -0.84 -0.049
29.04 1.66 30 -0.96 -0.036
30.69 1.72 31.77 -1.08 -0.033
3241 1.78 33.61 -1.20 -0.029
34.20 1.84 351 -0.90 -0.019

1.90 36.05 1.9 37.47 -1.42 -0.001
2.00 37.99 1.96 39.51 -1.52 0.039
2.20 40.08 2.03 416 -1.52 0.174
2.44 4245 211 43.77 -1.32 0.331
2.54 44.95 2.15 46 -1.05 0.392
2.62 47.52 2.22 48.3 -0.78 0.403
2.70 50.18 2.28 50.67 -0.49 0.416

0.796 0.159
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Lis o 1.87 0.29 17 0.17 -0.049
L1819 o4 3.42 046 361 019  -0.046
L1 o5 4.36 054 463 027 -0.004
1383 os4 554 062 581 027 0.022
|15 | o074 6.93 07 7.6 023 0.043
1387 os4 8,51 079 869 018 0.049
L1389 ow 1027 088 104 013 0.058
181 106 1227 097 1231  -0.04 0.088
L1 113 14.45 11 1443 0.02 0.033
185 120 1677 117 1675 0.02 0.029
Lasr 1 1923 127 1929 006  -0.001
139 13 2187 138 2206 019 0.004
Lm0 149 2074 149 2402 0.72 0.005
L1402 155 2625 155 2664  -039  -0.001
L1408 160 2782 161 2829 047  -0.007
| 1404 166 2046 166 30 054  -0.004
s 1 3114 172 3177 063  -0.007
1406 178 3288 178 3361  -073  -0.002
L0718 3470 184 351 040 0.011
| 1408 193 36.59 19 3747  -088 0.034
L1409 204 3857 196 3951  -0.94 0.077
L0 | 22 4070 203 416 1090 0.210
L 246 4309 211 4377  -0.68 0.348
L u12 256 4559 215 46 041 0.412
s 2 4819 222 483 011 0.420
L an 5087 228 5067 0.20 0.430

0.472 0.167
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R/ 1.83 0.29 17 0.13 0.057
179 3.29 0.46 361 0.32 10.068
R 4.20 0.54 4.63 043 0.024
1383 5.32 0.62 581 049 10,001
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rt arcpy
arcpy import env
m arcpy.sa import ¥
numpy

math

json

t 08

# Script arguments

Input_Topo Raster = arcpy.GetParameterAsText (0)
my x = arcpy.GetParameterAsText (1)

my v = arcpy.GetParameterAsText (2)

pnt = arcpy.Point (my x, my v)

Use_Input Features for Clipping Geometry = "true"

Output_Topo watershed = arcpy.GetParameterAsText (3)

1T OQutput_Topo watershed == '#' or not Output_Topo watershed:

Output_Topo watershed = "E:\\tamrin\\tamrin.gdb\\TopoWatershet" # provide a default value if unspecified
volume txt = arcpy.GetParameterAsText (4)
if volume txt == '#' or not volume TXt:

volume txt = "E:\\tamrin\\geo\\volume txt.txt" # provide a default value if unspecified

From Value = arcpy.GetParameterAsText (5)
1f From Value == '3' or not From Value:
From_Value = "Q" % provide a default value if unspecified

To_Value = arcpy.GetParameterAsText (6)
By Value = arcpy.GetParameterAsText (7)

;f_By_Value == '#' or not By Value:
By Value = "1" # provide a default value if unspecified

AD
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| # Process: Fill

Earcpy.AddMessage('r:::;:; DEM Fill...")
iOutput_Fill = Fill (Input_Topo Raster , "")
Output_Fill.save (Output_Fill TopoTo_Raster)

# Process: Flow Direction

| arcpy.AddMessage ('running Flow Direction...')

iOutputFlowDir = FlowDirection (Output_Fill TopoTo_Raster, "NORMAL"
CutputFlowDir.save (Cutput_FlowDir)

# Process: Flow Accumulation

| arcpy.AddMessage (' running Flow Accumulation...')
iOutputFlowAcc = FlowAccumulation (Cutput_ FlowDir, "", "FLOAT"

OutputFlowAcc.save (Cutput_FlowAcc)
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py.RasterToNumPyArray (Cutput_Fill, nodata_to_vwvalue=0)
v.RasterToNumPyArray (OutputFlowlAcc )

# create raster object to get metadata
upperLeft = Output Fill.extent.upperLeft

ux = upperLeft.X
uy = upperLeft.Y

cell width = Cutput_ Fill.meanCellWidth

cell height = Output_ Fill.meanCellHeight

# convert point coordinates into raster indices
c = abs(int((ux - pnt.X) / cell width))

r = abs(int((uy - pnt.Y) / cell height))
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def move_ to next pixel (fdr, row, col

# get the fdr pixel wvalue (x,V)
value = fdr[row, col]

CTOE T T T 1
()
mhn N
L )

[
NN
(8}

#F move the pixel
if value .= 12
col +=
elif wvalue
col +=
row +=
elif wvalue
row +=
elif wvalue
row +=
col. . —=
elif value
col. ==
elif wvalue
row —-=
col —=
elif wvalue
row -—=
lse: ¥valu
row —= 1
col. += 1

N

o

16:

32:

o))
'y

A Eas R ko b R ko
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[
N

return (row, col)
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arcpy.AddMessage ('Tracing Downstream...')

pntX = pnt.X # get the initial X

pntY = pnt.Y # get the initial Y

z = facc(r,c] # get the initial Z

coords = [ (pntX,pntY¥,z)] # create a list to store our coordinates

(z <1000):
# move to downstream cell
last r = r # store current r
last c = ¢ # store current c value
r,c = move_to next pixel(fdr, r, c)
# Calculate the coordinates of x and y (in map units)
pntX += (c - last_c)*cell width
pntY += (last_r - r)*cell height
# get the Z value of the current (r,c) coordinate

z = faccr,c]

# save this coordinate to our list
coords=[ (pntX,pntY¥, z)]
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arcpy.AddMessage ('Creating Output P
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# create the output feature class
directory path = os.path.dirname (trace_outpath)
file_path = os.path.basename(trace_outpath)

# create feature class
arcpy.CreateFeatureclass management (directory path,file path, "POINTI")

# define the point objects
point = arcpy.Point ()
point_seg = arcpy.Array()

# Set X and Y for k:d points

point.X = cooxrds([0] [0]

point.Y cooxrds[0] [1]

point_ seg.add (point)

featurelList = []

cursor = arcpy.InsertCursor(trace_outpath)
feat = cursor.newRow()

# Insert the feature
feat.shape = point
cursor.insertRow (feat)
del feat

del cursor
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# Process: Snap Pour Point

arcpy.AddMessage (' running Snap Pour Point...')

OutputSnapPour = SnapPourPoint (trace_outpath, Output_ Flowkcc, "0", "OBJECTID")
OutputSnapPour.save (Cutput_SnapPour)

# Process: Watershed

arcpy.AddMessage ('running Watershed...')

WatershFlow = Watershed (Output_FlowDir, Output_SnapPour, "Value'")
WatershFlow.save (v_Output_Watersh Flow)

# Process: Raster to Polygon

arcpy.AddMessage ('running Raster to Polygon...')

arcpy.RasterToPolygon conversion(v_Output Watersh Flow, Output_ Raster To polygan Watershed,
|"s1MPLIFY", "Value")

# Process: Clip

arcpy.AddMessage ('running Clip...')

arcpy.Clip management (Input_Topo Raster , "689031/512 4069215/692 734351/512 4098095/692",
Output_Topo_ watershed,
Output_Raster To_polygan Watershed, "-3/402823=+038",
Use_Input Features_for Clipping Geometry , "NO MAINTAIN EXTENT")

# Process: Surface Volume
arcpy.AddMessage ('running Surface Volume...')

for Value in range(int (From Value), int(To_Value), int(By Value)):
arcpy.SurfaceVolume 3d(Cutput_ Topo watershed, volume txt, "BELOW", Value, "1", "0O")
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Abstract

Nowadays, Geographic Information Systems (GIS) are widely used in hydrological
studies. Topographic maps can be used for determination of basin characteristics such as
stream network, storage volume of reservoirs and surface area of the storage volume. In
this study, using topographic maps of Sarakhs basin, Digital Elevation Model (DEM)
was generated. As one of the most important challenges facing the process of dam

building is its optimal localization and the apt option selection criterion is its storage

capacity that must be in proportion with the demanded water volume . In this study, the

needed storage volume of Ardak Dam - situated in Khorasan Razavi, Iran- was estimated
as the case study. Input and output data resulting in ripple curve helped to determine the

demanded water volume.

Then applying ArcGIS10.3 software, flow accumulation, flow direction, surface
area of storage volume maps generated by DEM, elevation-volume and elevation- area
graphics. Ardak dam reservoir storage capacity was estimated about 30 Mm?3, and crest

elevation and water surface area were estimated 46 meters and 1.66 Mm? respectively.

In the next stage, to evaluate the estimate accuracy, the estimated water surface
area and storage capacity were compared with the reported ones by the Iran water
resources management company. Finally, dam storage capacity was modeled for two
other upstream cases, their storage capacity and surface area were calculated and

compared with the current position of Ardak dam.

Key words: Ardak Dam, Geographic Information Systems, Storage capacity, GIS,
DEM
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