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Risk Assessment of small reservoir by the collapse using GIS
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Abstract

In this study, the risk assessment of small reservoir by collapse using GIS is
evaluated. Direct damage distance from collapsed reservoir is estimated by
empirical USBR equations and submerged area is calculated by USBR’s idea.
The amount of damage by collapsed reservoir is figured out by damage
assessment of National Institute for Disaster Prevention. '
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Qx = 10 (log[75D"%] —aX) Lif S/D D 40 (flat type ) ceeeeerereesseeeemeesseenen, 50

Qx = 10 (10g[370(DS)"* —aX), if S/D <40 (mountainous type) «reeseseeni(2)

where, S = reservoir's volume corresponding to upper embankment (acre-feet)
D = height of reservoir (feet),

a reduction factor

When storage of water is more than 1,500 acre-ft, a is 0.01,
between 800 and 1,500 acre-ft a is 0.04 and less than 800
acre-ft, a is 0.1
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Table 1 calculation of reservoir’s peak flow and expected damage distance

T hi |effectivefyy . filled | shape | peak design USBR d:rgggtge d(zjilr;?gte
opographt stogage( Hfln%)ht area | factor | flow pe(:)aé’( equation| distance |distance O
cal Type | 10°ton) (ha) |{(S/D)" |(m”/sec) (nfll/sec) (km@) | on map |by eye

(km®©) | (km)
flat 17.200 | 18.0 |327.0 | 236.0 | 40180 | 1149.0 | 215 10.0 0.47
flat 15224 1 17.0 [279.2 | 221.0 | 3614.0 | 734.0 26.0 95 0.37
flat 1317 | 48 | 53.0 | 680 | 3480 | 168.0 5.1 2.1 0.41

mountainous | 1.023 | 11.0{ 38.0 | 23.0 | 18120 | 1350 18.0 3.0 0.17

mountainous | 0.321 [ 233 | 53 0.3 | 4680 639 48 0.9 0.19

mountainous| 0583 | 72 | 15 20 | 350.0 287 6.5 1.2 0.18

mountainous| 0014 | 72 [ 09 | 0.1 55.0 6.5 4.0 05 0.13

mountainous | 0519 [ 1491 9.0 86 15024 704 115 3 0.26

mountainous |  0.099 6 44 4.1 | 416.2 19.2 72 14 0.19

mountainous| 3512 | 30 | 60.0 | 289 |55455| 2350 55.2 5 0.09
mountainous| 1530 [ 231|210 [ 164 |3211.8] 1408 21.9 52 0.24

mountainous | 3.064 | 19 [ 538 | 39.8 | 41221 | 123.0 61.1 115 0.19
mountainous| 0539 | 20 | 10.7 | 67 17738 | 815 72 15 0.21

* If the value of S/D is more than 40, it’s flat type and less than 40, it's
mountainous type
+* the ratio of a direct damage distance on map(®) to a distance by USBR
equation()
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