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Table 1. Results of physical characteristics and topography of the basin and sub-basins of Polroud.
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Figure 1. Polroud watershed, sub-basins and the hydrographic network.
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Figure 2. The Polroud watershed location with sub-basins and the stations in the study area.
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Figure 3. The structure of the algorithm SMA (the Army Corps of Engineers America, 2000).

k:aws'\ ol 02\5 AM): LQA.MA) f).: PL Y’(NC:]E];)) Q‘M\J Ja..wj; ;5):..:.» )‘}JGM LGLDAS JJA
$las gee 05 S A 5 4w GLDAS 3l Gua (Vo) wlad Sl S e J(NASA) Su5len e Olesla

- o o . . o - . Y P
Soaoda s il e e gl e S 5 sl e Ol (GSFC) 54058
LS)J j:"é-’ [SVE ST LU J)lbj? Ls'i‘)A )5]4 BLl S ) Ja.,‘m WUSM._:. LAA JS\JA 9 (NOAA)
3- The National Center For Environmental 1- National Aeronautics and Space

Prediction

2- Gravity Recovery and Climate Experiment

YoV



1190 (£) )l dTF) Als S 5 f clis gla yidg}s s puls

JS GLDAS Las 55 slulbee < LB el
YoxYo slul b oSy ¥ 5 Sldles o3 i
w8 b s S Y 5l els 13 eslS
L Sy S 3 SVUsh oSl i
238 15 e e kS Y0 L
GLDAS « Ly Slabes ol 51
b a4 dbye glaesls O o Js>
sla il gl ke s S Jaze HEC-HMS
Ormer A=ly s el e dle Gl s s
G s S L aele V8 @ wele ¥ Sy slassl
HEC-HMS L. ;5 Slales clB asls
b 5o Sl ol rKﬁA Al andls
5 Bl L3 5 gl 5 5 oDl HEC-HMS
Sy s ol 53 JAS slapatld s
oy Jde i 53 . 83,8 I3 am g 5y 4S 340
b il e sl DAL e sl
ey £lsgy 53 Jow sy 5wl Of anl
oA oleand G eBl Jde 5 5, e
S, s SHL slaesls leslanal U1y as s>
Lb uf,l.})l_., Slacsls das <al>.;:\ G oosd
4 4> C]a“)b b Sley oy S LRI
ol Al o8 SRS el e s il sl
wr s oy Sl Jolsd g sileand OLL 5 0

VoA

Jse s e 53 S50da s m 038
bS5k slaesls 3 (has pame (555lmer
S ol ) S wlale 5 wela ¥ oy S ooy
welaesls 5 Lgd o W aell ¥ glacsls e
O#SEAVE Jl 5l ) e S &, L
Yoo Jlo slam s /Y0 Gl S8 o, L
(st ee S xS o3l 3 b 5l oS ol e b
i Sluand Slapre e 5 Slolsale
Lsufu 4 ke Jle Jler el Cewdas
il VIC 5 'CLM NOAA Mosaic
oslinal 3550 e 53 (634,5 Olgea &S placsls
Aol o JS s gn el L,8 3

Sledbl 5 abiala glassls ols Laesls
lales ol s e laysSB a4 by s
Sldle o555 Gl paie 3 s Soiletun
Emo b G 4 e (85 5 T et
sessS GLDAS & ui sl dae ol 3l
il S d S | U o b S e

SOdade Sl dde ol s slaesls
sl g a8 553 o iz GRIB cw b s
Skl sl cgr s WMO uliilea Sl
Sl el s g bl Sledbl 6,
ks 3l b6 'HDISC Oy 581 G b
A7) sl ods S Y Jgd 53 4o [ 4bas oS

S Yor-Yeol o § bl o bos
Sl Sl std o LT hls VU sb o8]
il o il s 6l LOT 5 il o (s slos
3l 55 GLDAS (glolsale glassls .5 S sslaza
Jds w2 5 L S ol el Giovanni ol
ssbea b S pll Yoo f=YAY Jlu o> (gl

1- Mobility Strategy Applications in the Community
2- Community Land Model

3- Variable Infiltration Capacity

4- Hydrology Data and Information Services Center



Oy Ke 9 9,59 5 b s

(Y) GLDAS 4s som0 55 Jda & sla 9 & =Y Jgo
Table 2. Outputs of 4 subsets model (2).
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Table 3. The optimal quantities of the parameters in the integrated model.

(o o) a5l lals (ai35) ;=0 Ol e o)led (ErrashS) colbos Wb 5
Initial abstraction Lag Time (min) Curve Number Area (km2) Sub-basin

76.2 438 40 1.25 Subl

76.2 3888 40 2239 Sub2

82 2526 38 101.02 Sub3

76.2 2958 40 136.75 Sub4

50.8 3744 48 421.20 Sub5

50.8 2196 48 1343 Sub6

50.8 4230 48 516.2 Sub7

SCS olis iy, wlol n HEC-HMS Jus suwcome g ouly -t PRES

Table 4. The calibration and verification of simulation HEC-HMS model based on the SCS losses.

RMSE Bias Nash R el
(Period)

9.3 5.4 0.82 0.88 2003

8.9 5.8 0.62 0.68 2004

5.6 23 0.89 0.92 2005

8.2 5.1 0.78 0.84 2006
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Table 5. The calibration and verification of simulation HEC-HMS based on the SMA losses.

RMSE Bias Nash R o
(Period)

12.3 1.4 0.63 0.64 2003

13.4 43 0.44 0.45 2004

9.2 2.1 0.60 0.66 2005

12.9 3.8 0.58 0.60 2006
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Table 6. The calibration and verification of simulation integrated model with SCS losses.

RMSE Bias Nash R R
(Period)

9 3.44 0.26 0.51 2004
2.5 0.78 0.86 0.9 2005
7.1 3 0.87 0.9 2006
5.9 2 0.89 0.9 2007
9.2 4.2 0.67 0.79 2008
7.2 5.1 0.84 0.92 2009
7.4 3.9 0.64 0.73 2010
14.3 9.6 0.79 0.89 2011
7.8 5.6 0.11 0.87 2012
7.5 5.1 0.74 0.89 2013
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Table 7. The calibration and verification of simulation integrated model with SMA losses.

RMSE Bias Nash R el
(Period)
12.8 6.4 0.08 0.3 2004
5.2 -0.37 0.52 0.56 2005
9.2 -1.1 0.75 0.77 2006
10.8 2.4 0.70 0.72 2007
8.9 0.67 0.74 0.75 2008
6.5 -0.60 0.79 0.8 2009
7.8 0.72 0.6 0.62 2010
14.8 -0.95 0.71 0.72 2011
8.5 1.4 0.64 0.68 2012
5.9 1.5 0.77 0.8 2013
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Table 8. Error rate of integrated model for all data during 10 years.
L
2013 2012 2011 2010 2009 2008 2007 2006 2005 2004 J
Year
(MJ}) Uﬂ;-
150.5 121.3 163 179.1 107.1 95.51 81.2 75.51 36.41 129.9
Error (%)
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Table 9. Error of integrated model for flooding amounts in the course of 10 years.

L
2013 2012 2011 2010 2009 2008 2007 2006 2005 2004 J
(Year)
Sl
14 12 16 14 13 13 16 16 19 16
(Number)
LS
7.2 7.4 7.3 9.9 34 6.2 4.2 7.1 6 6.6 -
Minimum }
VR I
26.2 20.3 64.6 35 39.2 26 16.78 262 239 46.8 T 28
Maximum § LE
ook
15.5 12.4 23.6 19.1 14.4 16.78 11.28 18.3 11.8  20.8
Average
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Table 10. Error estimation the maximum amounts annual flooding and runoff volume during 10-year period.

L
2013 2012 2011 2010 2009 2008 2007 2006 2005 2004 J
(Year)
Ll |
14 85 197 108 139 14 88 72 75 24 O 4~
(Runoft Peak) =2 =
% 5
Sl pore J 4
40 38 399 375 325 32 93 175 83 50 - ' 2
(Runoff Volume)
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50
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%35 =
Z £
S 20
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0
§ 8 &8 B ® 5§ 3 9 & B8 B 8
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Figure 4. Time series of observed and simulated runoff integrated model with SCS loss, 2005.
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Figure 5. Time series of observed and simulated runoff integrated model with SMA loss, 2009.
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Abstract

Background and objectives: Water resources development, requires frequency water
recognition, temporal and spatial water distribution, also detailed assessment of its performance.
Planning in ungauged areas is required providing appropriate data. Thus using satellite data, is
one of the methods solving this problem. For this purpose, large-scale models of the earth's
surface such as GLDAS, have been updated based on satellite observations, are important tools
for providing hydrological parameters. The global coverage of GLDAS, using data of the model
have been considered in rainfall-run off studies. GLDAS model to evaluate the components of
the water balance and energy changes in the Earth's surface, attempted to produce
meteorological and hydrological parameters of high quality in the period 1948-2015. The
purpose of this study, presented integrated model to estimated discharge in ungauged data.
Materials and Methods: In this study, the GLDAS model integrated with hydrological model,
WMS/HEC-HMS. Integrated model was used in rainfall-runoff studies in Polroud area in Guilan
province. In this case, the Tol-lat station observation data was used during 3 years (2003-2005) for
calibration and 1 year 2006 for verification through two SMA and SCS methods. In this regard,
for the SCS method, model calibrated parameters such as curve number, lag time and initial
abstraction. For the SMA method, model calibrated soil storage, soil percolation rate, groundwater
1 storage coefficient, groundwater 2 storage coefficient and other parameters. After evaluating
GLDAS results, analyzed the precipitation, surface runoft, subsurface runoff and temperature data
in the pixels corresponding to the Tol-lat gauging station along the 10 years (2004-2013). Then,
using WMS/HEC-HMS, runoft in the watershed was simulated using two losses method SCS and
SMA, 2004-2009 for coefficient calibration and 2010-2013 for verification. The results indicated
that SMA and SCS method offer better results through integrated model. Evaluation based on
criteria coefficient of determination (R?), Nash coefficient (E), the standard error of Bias, a root
mean square error (RMSE) and Error showed that integrated HEC-HMS and GLDAS models is a
useful tool for estimating run off in ungauged watershed.

Results: The results show that integrated HEC-HMS and GLDAS models in SMA losses in
2013 (verification period), with 0.8 coefficient of determination, 0.77 and Nash coefficient, 1.5
RMSE and 6.1 Bias error. The integrated model with SCS method in 2005 (calibration period),
with 0.9 coefficient of determination, 0.86 and Nash coefficient, 0.78 RMSE and 2.5 Bias error
have highest efficient. Also the model in estimating the flood peak moment is better than the
non-flood values. Although in both cases, the model results were acceptable.

Conclusion: The integrated model HEC-HMS and GLDAS presented in this study is an
acceptable tool for predicting runoff in inaccessible and ungauged watershed.

Keywords: Rainfall-runoff, WMS/HEC-HMS, GLDAS, Polroud, Watershed
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