Climate Change and its Impact on Flood @ncip-inwepF)

Fiood caused by climate change was so huge and visibly destructive that
there was no time to countermeasure. Moreover no body know where
and when such a flood occurs again. Therefore infrastructure for flood

mitigation should be properly constructed in advance for safety.
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Upgrading design criteria to cope with extreme flood
and Reinforcing emergency spillway in irrigation dam

We had 870.5 mm/day of rainfall corresponding to Probable Maximum
Precipitation (PMP) by typhoon Rusa on Aug. 31, 2002 at Sungju area. It
seemed such heavy storm was caused by climate change. We’ve never
experienced such huge storm and serious flood before. So far it has been
emphasized to reduce flood damage by non-structural measures such as
flood forecasting system, early release, catchment management, retention
pond, and evacuation plan, etc.

. — SN p=
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Thousands of resident living in down stream of dams were evacuated.

People watching devastating moment of 50cm dam crest left and coming
near overtopping and earth-fill dam breaking in a real time on
nationwide TV so scared and realized non-structural approach was not
that sufficient against such extreme flood. Some consensus was naturally

formed on government’s strategy to reinforce infrastructure. Normally

It is very difficult to upgrade de5|gn criteria because of expensive cost.
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Upgrading flood design criteria

Due to such a consensus, Ministry of Agriculture concluded upgrading
design criterion to cope with such extreme flood. Probable Maximum
Flood (PMF) instead of existing 200 years frequency has been approved
to irrigation dam with storage capacity over 5 min m? and watershed

area larger than 25km? by the technical committee.

Reinforcing irrigation dam spillway

Flood damage we have experienced was so visibly devastating. Therefore
constructive infrastructure adapted to climate change and flood has not

only strategically been planned, but also practically been executed. Such
upgrading design criteria and reinforcing emergency spillway was not

intentionally made, but eventually it was made to adapt to climate change.



Sung-ju irrigation dam reinforced by PMF in 2003

PMF has almost double/triple bigger discharge than 200yrs. freq. and so it should be
applied carefully even under upgraded criteria. Such structure is safe but expensive.
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PMF is probable max. flood, but it is impossible flood event if looking at from an opposite
side. P MF is extremely overestimated. Further study on PMP & PMF concept is needed.



Case Study Format (ARTF-CC)

Lessons from actual case

Focused on sustainable agriculture and irrigation & drainage

Outline of the activity

Group of Case

m ’Science& Technology”
1“Peoples Recognition or Social Movement”

Design criteria for emergency spillway to cope with

Title of Case Studies extreme flood in irrigation dam

Implementing Ministry of Agriculture, Forestry, and Fishery (MAFF)
Organization The Korean Society of Agricultural Engineers (KSAE)

Operating Special research committee consisting of researchers, government
members officials and professors
Active term From 2002 to 2003

Contact person Dr. Tai-Cheol Kim (dawast@cnu.ac.kr)

Studies : [1“Governance” [1“Local Practices” [1“Others”
please
check one
Field of Case (If you check ”Science& Technology” in the Group
Studies m”’Strategy” [1” Investigation” mm*“Research”
(please 1“Analysis”
check one
If you check “Peoples Recognition or Social Movement”
in the Group
C1“Symposium”  [1“Media” [1“Campaign”
If you check “Governance” in the Group
1“Law & Regulation” C1*“Organization” C1“Budget”
“Political Will”
If you check “Local Practices” in the Group
1“People participant” C1“NGO activities”
Country : Korea

Background

Lots of dam and reservoir have been constructed to manage efficiently water
resources in preparation for the reduction of flood and drought damage,
because there are great changes in outflow by period. Analysis of inflow to
dam found that dam inflow increased after the 1990s, but most of the inflow
was concentrated during the August flooding period, which actually added to
the difficulties of flood control.

As a result of assessments for water resources based on the IPCC SRES A2
Scenario, it was viewed that ET would increase with annual precipitation
increasing and temperature increasing up to 4.5 . Consequently, annual
outflow would decrease, and the decrease in outflow at the southern areas
would be relatively big in comparison with the northern area. It showed that
there would be a general decrease in outflow during the spring and summer
season, while the outflow in the autumn and winter season would increase
due to the increase in precipitation.

However this rainfall pattern is often disturbed by heavy storms mainly
caused by typhoon. Actually, we experienced such a heavy storms caused by
the typhoon Rusa from Aug.4 to Sep.1 and serious flood damage like collapse
of embankment and spillway occurred on earth-fill dams in 2002. On the 31st
August, the amount of 24 hours rainfall reached 870.5mm(and 100.5mm/hr)
which is corresponding to the level of Probable Maximum Precipitation(PMP
in Gang-reung area.

This amount of 24 hours rainfall is 2.24 bigger than the present design
criterion of 200 years frequency rainfall 388.4mm. Such heavy storms and
floods were considered as phenomena of climate change.

Many people watching the drastic moment of 0.5m freeboard of embankment
left on the TV in real time on Aug. 31, 2002 in the Sung-ju dam was so
shocked and scared that social consensus on the governments strategy was
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I’m personally afraid we are constructing an emergency spillway by PMF
with expensive cost to be safer against an impossible flood.
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33 irrigation dam
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Decision makers sometimes are in favor of development project than conservation.




|_essons from actual case and experience

1. Probable Maximum Flood(PMF) has been upgraded and applied
and infrastructure reinforced in 33 existing irrigation dams in Korea.
2. Emergency spillway reinforced by PMF is safe but expensive.
PMF should be harmonically applied with non-structural measures.
3. It is necessary to evaluate project feasibility carefully beyond B/C,
IRR, and AHP, especially considering climate change and applying
PMF. Because existing dams were constructed and still safe under
such conventional evaluation.

4. There i1s no over-emphasis in disaster prevention, but study should
be continued to find out optimal solution between dam safety and
construction cost.
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2. Infrastructure for drainage in pumping facility 3. Infrastructure for drought & irrigation system

New retarding basin reinforced
arging basin reintorcea
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Other projects

4. Project for the four river restoration  for climate change
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5.Emergency spillway in multipurpose dam
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Thank'you foryour attention. dawastcnu.ac.kr




