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Abstract

This study assessed the satellite rainfall data as input for
developing a reliable rainfall-runoff model to provide
information for early warning flood in the Voshmgir Dam
basin in Iran. Two satellite based rainfall estimates (TRMM
and PERSIANN) were assessed to evaluate which rainfall
product better represents the actual rainfall pattern and
intensity of the basin. After evaluation based on statistical
parameters such as the Root Mean Square Error (RMSE),
Mean Average Error (MAE), Mean Bias Error (MBE) and
Correlation coefficient (R2), TRMM were selected for rainfall-
runoff simulations. Among six years of available discharge
data from 2002 to 2007, period of 2002 to 2004 was used for
calibration whereas data from 2005 to 2007 were used for
validation. In additional to continuous daily rainfall-runoff
model development using HEC-HMS, an event based flood
model was also developed. Also simulations based on daily
TRMM versus 3-hourly TRMM were compared to evaluate the
effect of input time-step on the results. Results showed that the
deficit constant loss method successfully predicted gauged
catchment runoff and peak flows for calibration (NSE=0.413,
R2=0.482, RVE= -0.246 %) and validation (NSE= 0.621,
R2=0.670, RVE=-0.329 %) periods. Also the developed model
estimated the rainfall-runoff process for the monthly or longer
time scales better than the daily scale. In addition, the event
based HEC-HMS model developed using TRMM data with
shorter time steps (3-hourly) showed good capability to
simulate daily peak discharges. The study demonstrated the
suitability of HEC-HMS for continuous runoff simulation in a
complex watershed. Therefore, this work will have a
significant contribution for the future development of water
resources programs in this catchment in particular as well as in
other data-scarce catchments.
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Fig. 3- The hydrograph of the daily discharge measured at Voshmgir dam station from January 2002 to
October 2007
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Table 1- The statistical parameters recorded by the weather stations
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L atitude Longitude Operational Average qnnual Standard deviation
since (mm) rainfall (mm)

Araz Kooseh 37.13 55.05 1966 507.5 47.11
Gheshlagh 36.54 55.19 1964 762.9 61.96
Minoodasht 37.14 55.22 1968 947.5 44.92

Naraab 37.01 55.35 1959 1199 31.47
Jangal Golestan 37.24 55.48 1963 946 24.88
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Table 2- A statistical comparison of precipitation estimated by TRMM and PERSIANN in the five stations
over the study area
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Station Name PERSIANN TRMM
R2 MBE MAE RMSE R? MBE MAE RMSE

Araz kooseh 0.023 2.62 3.05 3.67 0.055 -0.85 1.59 4.79
Gheshlagh 0.018 3.22 3.63 4.34 0.044 -0.74 1.67 4.79
Minoodasht 0.017 3.14 3.53 422 0.049 0.32 2.38 4.66
Naraab 0.015 3.17 3.59 4.26 0.062 1.90 3.39 4.45
Jangal Golestan 0.026 3.07 3.49 416 0.072 1.13 3.16 4.7
Mean 0.019 3.04 3.45 413 0.056 1.11 2.43 476
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Table 3- The values of the NSE, R? and RVE
statistical parameters for different CN values in the
calibration phase (2002 to 2004)
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65 0.328 -0.427 -0.004
60 0.336 -0.465 0.057
55 0.344 -0.507 0.112
50 0.351 -0.551 0.158
45 0.358 -0.598 0.191
40 0.363 -0.650 0.205
20 0.316 -0.893 -0.038
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Fig. 5- A) The land use map produced by the Landsat ETM+ satellite, and B) CN map
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Table 4- The parameters of the deficit and constant loss method and Snyder's unit hydrograph method for
the best values of NSE, R?, and RVE in the calibration period (2002-2004)

NSE (g yol )by p3lo o yigr 53 jou Ul dalg B1,8g,0a2 (g, 9 Deficit and Constant W (g syl -F Joua
(YQQY—YQQf) S 15 419.’0 2 RVE 9 R?

Standard Lag Snyder hydrograph Deficit and Constant
(hour) Peaking Constant Rate Maximum Storage Initial loss
Coefficient (mm/h) (mm) (mm)
5.94 0.48 0 25 20
a) 2005 Simulated flow Observed flow
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Fig. 6- The observed and calculated daily flow rates: a) year 2005, b) year 2006, and c) year 2007
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Fig. 7- The observed and calculated monthly flow rates recorded from 2005 to 2007
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Fig. 8- The results of simulating the flow rate on January 27, 2007 with one-day and 3-hour time steps
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Table 5- The numerical comparison of the flow rate simulated for one one-day and one three-hour period
using TRMM precipitation data
TRMM (sl ,b Ko ay alelus duw 9 059,50 Sloj 85U 43 dawi g jlwdums (25 (6308 Ao -0 Jou>

Year Dataset Date of Hour Difference Discharge Difference in
Peak of Peak in time(hrs) (m3/s) Discharge (m3/s)
Daily observed 27 Jan 21 310.0
2007 Daily simulated 30Jan 0 +51 188.8 -121.2
3-hourly simulated 28 Jan 15 +18 295.6 -14.4
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