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Hydrologic Research Center,
San Diego California, U.S.A.

Established in 1993 as a nonprofit research, technology transfer,
and training organization.
HRC’s objectives are to help bridge gaps between scientific
research in hydrology and applications for the solution of important
societal problems that involve water.
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Presentation Outline

Extreme events with extreme impact

Analysis of the very extreme (un-observed) events and
their water resources impacts: an example from the
Panama Canal watershed

Non extreme events with extreme impact

Analysis of frequently occurring events with extreme
impact: Climate change assessment of flash flood
frequency in Southern California



Panama Canal Watershed

KONSTANTINE P. GEORGAKAKOS, EYLON SHAMIR, AND CRIS SPENCER

Hydrologic Research Center

in collaboration nith
FORREST M. HOLLY, jR (CG:\TL-'LT_{;\_T)
and
fORGE ESPINOSA, ABEL.ARDO BAL 4AND MICHAEL HART

Water Resources Section, Water Division, Panama Canal Authonty

Sponsored by Panama Canal Authority, Water Division, Water Resources Section

(Award Nos. CDO227937FGP, CDO233632EAP and DPO246911EAP)

Study Objectives: Estimate very low frequency
rainfall events and assess theirimpact and
potential damage on the canal operation.
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The idea of predicting events with a magnitude that
Is not yet observed

Steps:

Analysis of the observed record
Fitting an extreme value distribution (e.g. GEV)
Assess the tail of the distribution Canal Watershed

—F F FFFFFE

GEV I
Gumbel
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Augmenting the observed record: RETURN PERIOD (years)

Paleo-climatic flood records
Stochastic weather generator to simulate likely to occur events

Simulating events that occurred in similar setting and/or neighboring
watersheds

Simulating possible synoptic conditions that may lead to extreme events
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Likely extreme rainfall
Event

Stream inflow into
Gatun Lake

Lake Gatun level

Economic analysis of
Expected damage

RISK-BASED ANALYSIS OF SPILLWAY
CAPACITY ALTERNATIVES FOR THE GATUN
LAKE IN PANAMA

KONSTANTINE P. GEORGAKAKOS, EYI ON SHAMIR, AND CRIS SPENCER

Hydrologic Research Center, San Diego, CA 92130

in collaboration with
FORRESTM. HOLLY, fR { CONSULTANT)
and
JORGE ESPINOSA AND ABELARDO BAL

Water Resources Section, Water Division, Panama Canal Authority

Sponsored by Panama Canal Authonty, Water Division, Water Resources Section

(Award Nos. CDO227937FGP and CDO233632EAP)
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December 6-12, 2010

NASA Tropical Rainfall Measuring Mission [TRMM]
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Annual Maxima Series

24 —Hour Mean Areal Rainfall over the Canal
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Peak Over Threshold (mm/24hr)
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Daily rainfall over the Canal Watershed

7-8 December, 2010

Max. Previously Observed 124 mm
[1908-2007]

Max. Stochastic Weather 315 mm
Generator Model

Maximum Probable 130 mMm
Precipitation [PMP]

Max. Atmospheric model 326 mm

(e.g. WRF) Weather
Simulations (1 out of 20)

Wang , Shamir, and Georgakakos, 2007
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The Revised Risk Study
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RISK-DASED ANALYSIS OF GATUN SPILLWAY
CAPACITY AFTER THE EXTREME RAINFALL
OF YEAR 2010
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(Award Nos. CDO227937FGP, CDO233632EAP and DPO246911EAP)

AV

) Q

HRC LIMITED DISTRIBUTION REPORT NO. 36

Hydrologic Research Center
12555 High Bluff Dave, Suite 255, San Diego, CA 92130, USA

100 150
Return Period (years)

1000



Simulations of Gatun Lake Level
with Existing Spillway
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Climate Change assessment on Flash Flood Frequency
In Southern California

Dr. T. Modrick (UCSD/Scripps Ph.D. Dissertation)
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Flash Floods

U.N. International Strategy for

“Recent findings of the WMO Disaster Reduction

(2008) country-level survey
where of the 139 countries,
105 indicated that flash floods
were among the top two most
mp ortant haza’_'ds arou.nd the Distribution in percentage of natural disasters by type
world and require special 1970-2005

attention”

“On the average, these events
kill more people worldwide
than any other natural disaster
- in an average year, flash
floods kill over 5,000
unsuspecting people and cause
millions of dollars of property
damage




Station Precipitation, Streamflow Conditioned on “El Nino"”

Ratio of Average Daily Precip (P > 1mm/day)
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Climate Change Scenario Input

CCSM3 climate model for “control” and

20t Century 215t Century

"A1B” climate change scenarios

Define two periods:
Dynamic downscale

20t Century (control, 1970-1999) Orographic Model

215t Century (A1B, 2070-2099)

CCSM3 model output provides input to

Simplified Orographic Precipitation model Hydr°|°9iCI\;IGSOTOVPhobgiC
oaeis

Hydrology and geomorphology models l

Flash Floods
Occurrence

remain the same.
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Change in Flash Flood Occurrence Frequency

Comparison of Flash Flood Occurrence, Both Models
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Take Home messages

Prediction of extreme events with extreme impact
MUST consider uncertainty bounds

Climate change impact on the frequency of flash
floods occurrence has to consider properties that
dominate the local hydrologic processes.
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