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Runoff Simulation in Snowbound Catchments,
Using SRM and ANN Models to Estimate
Hydropower Potentials in Data Scarcity
Situations

M. Dehghani®, S. Morid*" and A. A. Norouz °

Abstract

Small hydropower plants can have an important role in
energy generation. Upper catchments are normally proper
locations to construct such plants, but they usually have
snowy regimes and the availability of data is usually a
problem. This paper is an attempt to simulate snowmelt-
runoff with SRM and ANNSs in the relatively small catchment
of Sardabrood in northern Iran with scarce data. In the next
step, effects of errors resulting from the streamflow
simulation on the estimated hydropower energy potentials is
investigated.

For the SRM model, a snow covered area is needed. This is
met by the images of the AVHRR sensor of NOAA satellites
for the years 1999 and 2000. In case of ANNSs, the networks
are trained with 1 year- (1999 using stations in the region)
and 3 year- (1997 to 1999 using stations of the region and
nearby) observed data. Year 2000 is used for verification.
The results have shown that if ANNs get trained with 3-year
data, it performs better than SRM. Both. methods have
problems in high flow simulations. Duration-Curve method
and Sequential Streamflow Routing method are applied to
simulate electricity generation, based on the results of runoff
simulations. The RETScreen software ‘and a program
developed in this research are implemented for this purpose.
The comparisons suggested better performance of SRM in the
equal time periods (1999 and 2000) and subsequently better
energy generation prediction. ANNs with 3 years training
have closer results to SRM. Although runoff simulated with
SRM have better performance in energy generation. This is
because of better simulation of runoff in the operational
ranges of the turbines.

Keywords: Snowmelt Runoff, Hydropower, SRM, Artificial
Neural Networks, Ungauged
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)

Jao Golose R2 Nash RMSE Dv(%) R2 Nash RMSE Dv(%)
1 121 0 0 141 0 004 | -0.18 231 26.05
2 2221 | 024 | 024 123 0.01 028 | 0.5 2.08 27.63
3 13-1 | 054 | 054 0.96 0 058 | 032 1.76 26.51

Jo &

iisel 4 341 | 032 | 032 1.16 0.18 024 | 001 2.12 28.76
5 3.22-1| 083 | 083 0.58 -0.01 076 | 053 1.46 24.49
6 231 | 058 | 058 0.92 0 054 | 031 1.77 26.18
7 331 | 09 09 0.46 0.02 0.74 05 15 26.42
8 432-1| 087 | 087 0.52 0.04 0.74 0.5 2.18 25.76
9 5-432-1 | 091 091 043 0.02 074 | 051 1.49 2636
1 141 | 002 | 0.02 231 0 0 -0.06 2.19 -0.71
2 22-1| 038 | 038 1.84 0 02 0.16 196 -0.15
3 121 | 043 | 043 1.76 0 048 | 048 1.54 -0.58
4 3.43-1 | 04 0.4 1.81 -0.06 018 0.12 2 -1.48

Jas g 3321 | 076 | 076 1.15 -0.02 072 | 072 1.12 0.82

o

o 6 222-1| 047 | 047 1.71 0.01 046 | 046 1.57 -0.01
7 331 079 | 079 1.06 0 075 | 074 1.09 -0.16
8 43331 082 | 082 0.98 -0.01 072 | o072 1.13 2.58
9 524-1 | 082 | 082 0.98 0 073 | 072 1.12 133
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Veor Jlo R2 Nash RMSE MAE SSE Dv(%)

SRM 0.77 0.56 1.40 0.83 719 -4.38

ANNSs1 0.74 0.51 1.49 1.11 816 26.36

ANNs3 0.73 0.72 1.12 0.83 458 2.58
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