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Abstract

According to the quick developments of satellite-based
technologies and the computer’s computational power, several
rainfall datasets have been developed with different spatial and
temporal resolutions. These datasets usually are based on
remote-sensing techniques or the combination of land surface
models (LSMs) and general circulation models (GCMs). This
research addressed the efficiency of ECMWF and PERSIAN
reanalysis dataset for hydrological modeling using VIC-3L
large-scale model over the SefidRood catchment. The results
of statistical analyses at daily time scale indicated that the
correlation coefficient (CC) between ECMWF and PERSIAN
and ground-observed dataset is about 0.83 and 0.48,
respectively. In addition, at monthly time scale, the
performances of both rainfall datasets are approximately the
same and in most parts of the catchment with the value of CC
higher than 0.80. Hydrological analyses by VIC-3L model
showed that despite having low efficiency in estimating
rainfall, the PERSIAN dataset led to better simulation of runoff
compared to ECMWEF. For example, the Nash-Sutcliffe (NS)
coefficient between daily and monthly simulated runoff using
PERSIAN and observed runoff at the outlet of SefidRood
catchment were about 0.80 and 0.88, respectively, while in the
case of ECMWF these coefficients were respectively about
0.67 and 0.72. Moreover, by using the PERSIAN dataset, the
performance of the VIC model in simulating daily and monthly
peak flows increased significantly.
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Fig. 1- Schematic representation of VIC-3L large
scale model
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Table 2- Characteristics of daily simulated hydrograph by VIC-3L in the case of PERSIAN dataset
PERSIANN (o ;b awio U VIC-3L Juo bawgi s (65 lwdmmi 4iljg, oyl o B158 9 0 Olasuwin -Y Joia

Peak Discharge (Q%.S™)

Runoff Volume (m®)

Simulated Observed RE (%) Simulated Observed
Qpeakl 142.6 232 38.5
Z Qpeak2 663.5 904 26.6
<X Qpeak3 440.2 809 455 1.0995x10'%  9.04422x10%2
@ O| Qpeaks 215.1 318 32.3
o Qpeaks 178.1 361 50.6
Average Relative Error 38.7 21.5

Table 3- Characteristics of daily simulated hydrograph by VIC-3L in the case of ECMWF dataset
ECMWF (o)l gio b VIC-3L Juo bawgi s (6 jlwanesd diljg, by GB1,5g 0w Olasuino -Y Joua

Peak Discharge (Q%.S™) Runoff Volume (m®)
Simulated Observed RE (%) Simulated Observed

Qpeakl 54.8 232 76.3
w Qpeak2 463.6 904 48.7
§ Qpeak3 337.3 809 58.3 1.1x10%® 9.04422x10%
O Qpeak4 220.2 318 30.8
W Qpeaks 1265 361 51.8

Average Relative _Error 47.4 17.2
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Table 4- Calibrated parameters of VIC-3L model
VIC-3L Judo diwi (Sownly (s ol yb - Jgus

D

Parameter binf Dy (mmr}lhr) W d, (m) dz (m)
Range of Variation 0-0.4 0-1 0-30 0-1 0.10-2.50 0.10-1.50
PERSIANN-CDR 0.05 0.55 27.99 0.56 1.88 1.16

ECMWF 0.01 0.97 24.57 0.90 2.06 112

Observed Data 0.12 0.87 29.69 0.68 0.69 1.36
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Fig. 9- Simulated and observed flow hydrographs (monthly time scale)
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Table 5- Characteristics of monthly simulated hydrograph by VIC-3L in the case of PERSIAN dataset
PERSIANN (o ) &aio U VIC-3L Joo bawgi (55w aildle oyl yo B1,5 9,00 Olasedin -0 Jgi>

Peak Discharge (Q%.S™) Runoff Volume (m°®)
Simulated  Observed RE (%) Simulated Observed
= Qpeakl 94.9 162.7 41.6
% Qpeak2 477.2 488.3 2.2 3.614x10% 2.880x10%
% Qpeak3 150.6 153.8 2.0
& Average Relative Error 15.2 25.5

Table 6- Characteristics of monthly simulated hydrograph by VIC-3L in the case of ECMWF dataset
ECMWF iyl gaio ~VIC-3L Juo dildle b s 3158 9,0 (6 5lwammi —F Joua

Peak Discharge (Q°%.S™) Runoff Volume (m®)
Simulated Observed RE (%) Simulated Observed
N Qpeakl 44,5 162.7 72.6
S Qpeak2 386.9 488.3 20.7 3.478x10% 2.880x10%
§ Qpeak3 119.9 153.8 22.0
Average Relative Error 38.4 20.7
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