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ABSTRACT The nationwide mid-sized basin unit technical small hydropower potential is estimated using the gridded flow
accumulative model using the digital elevation model has 30 m resolution and the areal rainfall in the basins. The rainfall data was
reconstructed to the same resolution of the digital elevation model using 10 years averaged rainfall data of mid-sized basins. The
effective head, which is considered to be the main factor of the small hydropower potential, was estimated from virtual reservoir
(V=100,000 m’, A=150 m x 150 m) concept based on the digital elevation model. The distribution of small hydropower potentials in
mid-sized basins was derived considering the maximum value at the basin outlet for each grid. As a result, the small hydropower
potential is largely effected by the surface runoff compared to the differential head by the topography. It shows that a sufficient and
stable supply of river discharge is required for the site selection of small hydroelectric power plants.
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Nomenclature AH : Effective head of virtual reservoir, m

. 3 0,
: Geographical small hydropower potential, W ny + Generator efficiency, %

JEU
. . : Operation effici , Y
P, : Technical small hydropower potential, W Mo peration efficiency, %
v : Unit weight of water, N/m’

Q : Surface runoff, m’/s SUbSCI‘Ipt

DEM : digital elevation model
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Fig. 1. Flow chart for estimation of small hydropower potential
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Fig. 2. Conceptual diagram for grid—based effective head
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Table 1, Basic Statistics for data distribution in mid—watershed

Average Max, Min,
DEM(m) 256 1,897 0
Averaged Rainfall 1,292 1,823 955
(mm/year)
Averaged Runoff
701 2,767 48
(MCM*/year) ’

* MCM: Million cubic meter

1.8%7m

(hm

(a) 30m scale DEM

(b) Averaged Rainfall distribution
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Fig. 4. Study area and data distribution in mid—watershed
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Table 2. Runoff coefficient of large—sized watershed
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Fig. 7. Scatter plot of effective rainfall and long—term runoff
in mid—sized watershed
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Fig. 8. Distribution of effective surface runoff in mid—sized
watershed

Table 3. Evaluation index of effective rainfall and long—term

runoff
R? RMSE (MCM/year) PBIAS (%)
0.73 276,80 2.78

Watershed Rur_w_ff Watershed Rur_no_ff
coefficient coefficient
Han River 0.624 Geum River 0.524

Seomjin River 0.629

Nakdong River 0.458

Nakdong River 0.458
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Table 4, Statistics of technical small hydropower potential in mid—sized watershed

Category (Counts) Small hydropower Potential (kW) Max (kW) Min (kW)
12,675.8 15
Total watershed (112 1,412.2 +446.6 ’ ’ )
otal watershed (112) T : (Han River—seoul) (Sinan—gun)
Watersheds in 12,675.8 7.1
2,761.6 £1370.2 ’ ’ ’
Han River (29) o ’ (Han River—seoul) (Geumgangsan dam)

Watersheds in

1,532.1 £689.3
Nakdong River (33) T :

7,256.6 11.0
(Nakdong River—Milyang) (Namhae island)

Watersheds in

3,310,0 59.0

815.0 £411.2
Geum River (21) ) ’ (Geum river-estuary weir) (Daeho Tide Embankment)
Wai';v.ersh.eds in 14237 £203.7 ) .2,188,1 4.1
Seomjin River (15) (Seomjin river—downstream) (Geumsan—myeon)
‘Watersheds in 989 0 +189. 7 1,059.1 1.5

Yeongsan River (14)

(Yeongsan River—estuary) (Sinan—gun)
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