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ABSTRACT

Introduction and Goal: The use of digital elevation model (DEM) enables the
extraction of physiographic characteristics used in Nash and Rosso instantaneous unit
hydrograph (IUH) models. Therefore, the spatial resolution of the DEM is effective on
the performance of Nash and Rosso IUH models. Therefore, the current research aims
to evaluate the impact of DEMs including ALOS PALSAR, ASTER, SRTM and
GTOPO with a spatial resolution of 12.5, 30, 90 and 1000 meters respectively and the
DEM obtained from the topographic map (TOPO) of the Iran Geological Organization
with a scale of 1:25000 and a spatial resolution of 10 meters was done in Nash and
Rosso models in Kasilian watershed.

Material and Methods: Kasilian Watershed, with an area of about 66.43 kn?’, is
located in the north latitude of 35°58'30" to of 36°07'15"and east longitude of
53°08'44"to of 53°15'42". The watershed has a humid climate based on Domarten
climatic classification and average annual rainfall of 783.4 mm. Physiographic
characteristics including Horton ratios were calculated for each of the DEMs. Finally,
IUH dimensions were estimated based on Nash and Rosso models for 64 rainfall-
runoff events and five different DEMs.

Results and Discussion: The results showed that by reducing the spatial resolution of
DEM, the evolution of the drainage network is lost, so that the maximum rank of the
streamflow in TOPO and PALSAR ALOS DEMs is equal to six, and in ASTER its
number is reduced to five. Only in SRTM and GTOPO, the number of streamflow
ranks was significantly reduced to three. The parameters n and k are effective
components in Nash and Rosso models, and in the Nash model, the amount of n was
not significantly different in different DEMs. But the value of k has increased from
1.35 to 1.64 with the decrease of DEM spatial resolution. In the estimation of
parameter n by Rosso's method, a constant trend is not seen in DEMs, so that in
TOPO, ALOS PALSAR and ASTER, it was about six. While in SRTM, three and in
GTOPO, four were estimated and the k parameter was different for each event and its
value was different in different DEMs. The Nash method, the lowest and highest
average relative error (RE) are related to the TOPO and GTOPO DEMs with values of
10.72% and 11.01% in the estimated runoff volume, respectively. The Rosso method,
the average value of RE in the three TOPO, ALOSPALSAR and ASTER DEMs is
almost similar in the estimated runoff volume. While the amount of RE in SRTM and
GTOPO is higher than other DEMs. In fact, the results are close to each other due to
the similar ability to extract the physiographic characteristics of the basin from these
three models. Of course, it should be stated that with a small difference, the lowest
amount of RE in estimating the runoff volume is related to the TOPO DEMs.

Conclusion: ASTER DEMs with lower spatial resolution compared to TOPO and
PALSAR ALOS has provided an acceptable stream network. However, SRTM and
GTOPO have not provided a suitable stream network. In general, with the increase in the
spatial resolution of the DEM, drainage density developed more dense and real, but main
stream is somewhat developed in DEMs with lower spatial resolution. Different methods
have been presented to estimate the values of n and k, and in this research, in order to
investigate the effect of different DEMs in the Nash method, among the different
methods of estimating its parameters, the experimental method has been used. In the
experimental method, the physiographic characteristics of the watershed, such as the
slope, the length of the main river and the area of the basin, play the main role in
estimating the peak discharge. In relation to the peak flow estimation, the Nash model
performed better and in estimating the runoff volume, the Rosso model performed better
using the TOPO DEMs. In fact, it can be stated that the estimation of the peak discharge
in the Nash method based on the experimental method has provided acceptable results in
this watershed. according to the necessity of estimating the peak discharge in determining
the dimensions of the IUH in the watershed to accurately simulate and control future
floods, using the results of the present study can be of great help.
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33/61 33/61 33/61 33/61 33/61 1
53/80 53/79 53/78 53/78 53/78 2
33/63 33/62 33/61 33/61 33/61 3
60/44 60/49 60/49 60/48 60/48 4
53/81 53/79 53/78 53/78 53/78 5
22/42 22/97 23/09 23/11 23/12 6
29/35 29/84 29/94 29/95 29/96 7
59/16 61/31 61/81 61/87 61/92 8
147/98 147/92 147/89 147/89 147/89 9
40/48 41/95 42/29 42/33 42/37 10
201/59 201/66 201/64 201/64 201/64 11
80/96 83/90 84/58 84/66 84/73 12
26/90 26/89 26/89 26/89 26/89 13
33/61 33/61 33/61 33/61 33/61 14
16/76 17/97 18/30 18/34 18/37 15
73/99 73/96 73/95 73/94 73/94 16
53/81 53/79 53/78 53/78 53/78 17
60/54 60/51 60/50 60/50 60/50 18
161/43 161/37 161/34 161/33 161/33 19
228/70 228/61 228/56 228/56 228/55 20
443/95 443/76 443/68 443/67 443/66 21
60/54 60/51 60/50 60/50 60/50 22
248/88 248/78 248/73 248/72 248/72 23
322/87 322/74 322/68 322/67 322/66 24
127/80 127/75 127/73 127/72 127/72 25
121/08 121/03 121/00 121/00 121/00 26
241/75 241/95 241/94 241/94 241/94 27
147/98 147/92 147/89 147/89 147/89 28
174/89 174/82 174/78 174/78 174/77 29
396/86 396/70 396/62 396/61 396/60 30
87/44 87/41 87/39 87/39 87/39 31
221/96 221/88 221/84 221/83 221/83 32
302/69 302/57 302/51 302/50 302/49 33
87/44 87/41 87/39 87/39 87/39 34
53/72 53/77 53/76 53/76 53/76 35
67/26 67/24 67/22 67/22 67/22 36
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26/90 26/89 26/89 26/89 26/89 37
195/07 194/99 194/95 194/95 194/94 38

94/17 94/13 94/11 94/11 94/11 39
854/26 853/91 853/75 853/73 853/71 40

80/72 80/68 80/67 80/67 80/67 41
739/91 739/61 739/47 739/45 739/43 42
329/60 329/46 329/40 329/39 329/38 43
174/89 174/82 174/78 174/78 174/77 44

46/41 46/39 46/38 46/38 46/38 45
376/68 376/53 376/46 376/45 376/44 46

94/17 94/13 94/11 94/11 94/11 47
363/23 363/08 363/01 363/00 362/99 48

20/12 20/15 20/16 20/16 20/16 49
127/80 127/75 127/73 127/72 127/72 50
151/75 153/41 153/71 153/75 153/78 51
517/94 517/72 517/63 517/61 517/60 52
1278/03 1277/50 1277/27 1277/23 1277/20 53
195/07 194/99 194/95 194/95 194/94 54
121/08 121/03 121/00 121/00 121/00 55
672/65 672/37 672/24 672/23 672/21 56
221/95 221/88 221/84 221/83 221/83 57

67/26 67/24 67/22 67/22 67/22 58
672/64 672/37 672/24 672/23 672/21 59
228/70 228/61 228/56 228/56 228/55 60
390/13 389/97 389/90 389/89 389/88 61
531/39 531/17 531/07 531/06 531/05 62
739/91 739/61 739/47 739/45 739/43 63
329/60 329/46 329/40 329/39 329/38 64
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8/05 8/04 8/06 8/06 8/06 1
7/62 7/64 7/65 7/66 7/66 2
7/13 7/15 7/16 717 7/17 3
5/59 4/56 4/37 4/35 4/33 4
50/77 50/73 50/73 50/73 50/73 5
54/55 53/42 53/18 53/14 53/12 6
50/31 50/33 50/34 50/34 50/34 7
55/83 55/09 54/94 54/93 54/91 8
54/53 52/88 52/50 52/45 52/41 9
0/90 0/86 0/84 0/84 0/83 10
54/33 52/67 52/29 52/24 52/20 11
50/27 50/25 50/26 50/26 50/26 12
12/83 9/67 8/94 8/85 8/77 13
5/87 5/91 5/93 5/93 5/93 14
113 1/09 1/07 1/07 1/07 15
0/81 0/77 0/75 0/75 0/75 16
2/81 2/85 2/87 2/87 2/87 17
13/10 13/13 13/15 13/15 13/15 18
15/99 9/88 8/26 8/05 7/88 19
11/00 10/99 11/00 11/01 11/01 20
0/59 0/63 0/65 0/65 0/65 21
1/19 1/23 1/25 1/25 1/26 22
2/86 2/89 2/91 2/92 2/92 23
1/20 1/24 1/26 1/26 1/26 24
1/19 1/23 1/25 1/25 1/25 25
0/27 0/31 0/32 0/33 0/33 26
0/57 0/61 0/63 0/63 0/63 27
1/42 1/34 1/34 1/34 1/34 28
1/73 1/77 1/79 1/79 1/79 29
9/43 9/47 9/49 9/49 9/49 30
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GTOPO SRTM ASTER ALOS PALSAR TOPO slavg,
0/06 0/02 0/00 0/00 0/00 31
5/00 5/04 5/06 5/06 5/06 32
0/80 0/84 0/86 0/86 0/87 33
0/85 0/89 0/90 0/91 0/91 34
0/51 0/55 0/57 0/57 0/58 35
6/18 6/10 6/10 6/10 6/10 36
4/19 4/22 4/24 4/24 4/24 37
1/05 1/09 1/11 1/11 1/12 38
7/03 7/07 7/09 7/09 7/09 39
0/49 0/53 0/55 0/56 0/56 40
0/28 0/32 0/34 0/34 0/34 41
6/98 7/02 7/03 7/04 7/04 42
0/20 0/24 0/26 0/26 0/26 43
3/41 3/37 3/35 3/35 3/35 44
0/45 0/49 0/51 0/51 0/51 45
2/47 2/51 2/53 2/53 2/53 46
0/27 0/23 0/21 0/21 0/21 47
3/65 3/69 3/71 3/71 3/72 48
0/32 0/28 0/26 0/26 0/26 49
1/99 2/03 2/04 2/05 2/05 50
9/25 9/11 9/11 9/11 9/11 51
92/96 92/96 92/96 92/96 92/96 52
1/44 1/47 1/49 1/49 1/50 53
29/10 29/13 29/14 29/14 29/14 54
14/79 14/82 14/84 14/84 14/84 55
0/75 0/79 0/81 0/81 0/82 56
1/83 1/87 1/89 1/89 1/90 57
1/18 1/22 1/23 1/24 1/24 58
16/37 16/32 16/30 16/30 16/30 59
1/07 1/11 1/13 1/13 1/13 60
0/92 0/96 0/97 0/98 0/98 61
2/60 2/56 2/54 2/54 2/54 62
1/18 1/22 1/23 1/24 1/24 63
1/47 1/51 1/53 1/53 1/53 64
0/06 0/02 0/00 0/00 0/00 LIRS
92/96 92/96 92/96 92/96 92/96 S las
11/01 10/78 10/74 10/73 10/72 eolee
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GTOPO SRTM ASTER ALOS PALSAR TOPO slavg,
27/39 22/29 33/53 33/49 33/53 1
28/54 23/60 33/56 33/54 33/56 2
50/87 45/10 53/74 53/74 53/74 3
152/61 143/76 154/64 154/59 154/64 4
59/23 54/92 60/45 60/45 60/45 5
14/81 11/46 23/01 22/82 23/00 6
53/69 52/54 53/74 53/74 53/74 7
24/39 19/80 30/16 30/17 30/16 8
56/81 48/17 63/81 63/76 63/81 9
148/01 147/98 147/80 147/81 147/80 10
36/43 29/95 43/23 43/56 43/60 11
202/07 201/66 203/95 203/35 203/92 12
77/66 65/80 87/31 87/28 87/31 13
73/99 73/77 73/89 73/89 73/89 14
53/39 51/09 53/74 53/74 53/74 15
60/24 58/25 60/46 60/46 60/46 16
161/46 161/40 161/24 161/22 161/24 17
25/89 23/41 26/87 26/87 26/87 18
10/65 8/16 19/08 18/77 19/06 19
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GTOPO SRTM ASTER ALOS PALSAR TOPO olasgy
32/66 29/91 33/59 33/59 33/59 20
228/74 228/80 228/43 228/41 228/43 21
444/67 443/80 450/29 448/67 450/21 22
60/34 58/75 60/45 60/46 60/46 23
248/91 249/00 248/56 248/55 248/56 24
323/10 322/93 323/62 323/27 323/61 25
127/81 127/82 127/63 127/63 127/63 26
121/09 121/07 120/91 120/91 120/91 27
242/63 241/94 246/93 245/82 246/88 28
173/24 154/97 165/60 150/54 151/56 29
174/93 174/96 174/70 174/68 174/70 30
397/54 396/71 403/07 401/53 403/00 31
87/44 87/44 87/32 87/32 87/32 32
303/07 302/66 305/31 304/54 305/27 33
222/35 221/89 225/40 224/55 225/36 34
72/44 78/15 79/07 80/09 81/07 35
53/84 53/55 53/89 53/84 53/89 36
26/55 25/05 26/87 26/87 26/87 37
67/21 66/46 67/17 67/17 67/17 38
195/09 195/16 194/81 194/80 194/81 39
856/61 853/30 882/91 877/39 882/67 40
94/17 94/16 94/04 94/04 94/04 41
87/41 87/25 87/27 87/28 87/27 42
46/14 46/34 46/35 46/35 46/35 43
741/13 739/65 750/75 748/01 750/63 44
329/90 329/62 331/02 330/50 331/00 45
174/90 174/97 174/65 174/65 174/65 46
377/00 376/72 378/07 377/54 378/04 47
94/17 94/22 94/04 94/04 94/04 48
363/81 363/11 368/28 366/99 368/22 49
127/82 2/13 127/64 127/63 127/63 50
19/48 17/69 20/15 20/15 20/15 51
670/36 670/25 880/01 879/81 901/01 52
222/07 221/79 222/01 221/90 222/01 53
674/32 672/02 692/14 688/15 691/96 54
674/60 671/81 697/06 692/51 696/86 55
518/08 518/15 517/50 517/39 517/49 56
121/08 121/11 120/91 120/91 120/91 57
195/10 195/08 194/84 194/82 194/84 58
1283/18 1275/15 1348/84 1338/99 1348/43 59
228/78 228/78 228/59 228/52 228/59 60
329/72 329/71 329/50 329/38 329/49 61
739/86 739/42 738/92 738/92 738/92 62
391/09 389/78 401/19 398/91 401/09 63
531/72 531/51 532/18 511/72 532/16 64
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GTOPO SRTM ASTER ALOS PALSAR TOPO slavg,
25/07 39/03 8/28 8/38 8/29 1
21/58 35/17 7/80 7/86 7/80 2
12/19 22/15 7/24 7/24 7/24 3
5/06 10/56 3/80 3/83 3/80 4
51/76 55/27 50/75 50/75 50/75 5
69/96 76/76 53/35 53/73 53/36 6
50/42 51/49 50/38 50/38 50/38 7
63/29 70/20 54/61 54/59 54/61 8
56/34 62/98 50/96 51/00 50/96 9
0/92 0/90 0/78 0/78 0/78 10

OIRIGIS g 590 3l Gioriw 4 pld
VEF sl X el Y

24



Olfn s helonl b o DEM) £l | oo slo e SlSe s 3t

59y 09, 3l Jol gl )] o8y Dslite sl 1 (eSSl o o sl w0 )0 F Jguar Aol

GTOPO SRTM ASTER ALOS PALSAR TOPO slavg,
58/90 66/21 51/23 50/85 50/81 11
50/15 50/25 49/69 49/83 49/69 12
16/39 29/16 5/99 6/03 6/00 13
5/87 6/15 6/00 6/00 6/00 14
0/34 3/97 1/00 1/00 1/00 15
0/32 2/99 0/67 0/68 0/67 16
2/80 2/83 2/93 2/94 2/93 17
16/39 24/39 13/21 13/21 13/21 18
46/59 59/07 4/35 5/90 4/41 19
13/53 20/80 11/07 11/07 11/07 20
0/57 0/54 0/70 0/71 0/71 21
1/03 1/22 0/22 0/14 0/20 22
317 5/72 2/99 2/99 2/99 23
118 1/15 1/32 1/33 1/32 24
1/12 1/17 0/96 1/07 0/96 25
0/26 0/26 0/40 0/40 0/40 26
0/56 0/58 0/70 0/71 0/70 27
1/06 1/34 0/69 0/24 0/67 28
12/21 14/20 10/02 10/21 10/00 29
9/41 9/39 9/53 9/54 9/53 30
0/23 0/02 1/63 1/24 1/61 31
5/00 5/01 5/13 5/13 5/13 32
0/68 0/81 0/06 0/19 0/04 33
0/68 0/88 0/69 0/30 0/67 34
3/55 5/81 1/41 1/39 1/28 35
5/98 6/48 5/89 597 5/89 36
5/45 10/80 4/31 4/31 4/31 37
1/13 2/24 1/19 1/19 1/19 38
7/02 6/99 7/15 7/16 7/15 39
0/22 0/60 2/84 2/20 2/82 40
0/28 0/28 0/41 0/41 0/41 41
0/74 0/55 0/58 0/59 0/58 42
0/78 4/40 0/33 0/33 0/33 43
3/58 3/38 4/93 4/54 4/91 44
0/36 0/44 0/02 0/17 0/02 45
2/46 2/42 2/60 2/60 2/60 46
0/36 0/28 0/64 0/50 0/63 47
3/65 3/61 3/79 3/79 3/79 48
0/48 0/29 1/72 1/36 1/70 49
1/97 1/94 2/11 2/12 2/11 50
12/17 20/21 9/13 9/13 9/13 51
3/77 4/71 2/89 2/78 2/68 52
1/39 1/51 1/41 1/47 1/42 53
28/92 29/16 27/04 27/46 27/06 54
14/54 14/89 11/70 12/27 11/72 55
0/72 0/71 0/84 0/86 0/84 56
1/83 1/80 1/97 1/97 1/97 57
1/16 1/17 1/29 1/30 1/29 58
16/84 16/11 22/82 21/92 22/78 59
1/03 1/03 1/12 1/15 1/12 60
0/88 0/88 0/94 0/98 0/95 61
2/60 2/53 2/46 2/46 2/46 62
0/93 1/26 1/62 1/05 1/60 63
1/40 1/44 1/32 1/41 1/32 64
0/22 0/02 0/02 0/14 0/02 Jlas>
69/96 76/76 54/61 54/59 54/61 Sl
11/42 13/76 9/31 9/30 9/29 eolee
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