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The 200-Year Event

A State mandated target threshold for flood
peak and volume for a critical duration to
use for flood management planning for
current and future climate conditions




What does a 200-year Event Look Like?

NUMBER OF HISTORICAL EPISODES W/ 3-DAY PPT Buck’s Creek NOAA Atlas 14
N PPT CATEGORY'S 200-Year 3-Day Estimate 23.5 inches
(18.4-30.6 inch 90% confidence interval

NUMBER OF HISTORICAL EPISODES W/ 3-DAY PPT
IN PPT CATEGORY 5

CAT 3is>30cm (12in)
in 3 days

Blue Canyon NOAA Atlas 14

200-Year 3-Day Estimate: 24.4 inches

(19.1-31.9 inch 90% confidence interval) : : :

HMR 58/59 3-Day PMP Estimate : 37.8 inches ~ CAT 515 >50 cm (20in.) in 3 days




What does a 200-year Event Look Like?

January 01, 1997 00—-12 UTC
SSMI Water Vapor (Wentz algorithm)
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California’s Wild Precipitation Regime

a) COEFFICENTS OF VARIATION OF
TOTAL PRECIPITATION, WY 1951-2008

Std Dev of Annual Precipitation
Mean Annual Precipitation

02 03 04 05 06 0.7

Dettinger et al, 2011




20th Century Annual Peak 3-Day Flows
without the Influence of Reservoirs
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More Statistics —
3-Day Peak Flows

Pre-1955

Total Period

Q50

Q100

Q10

Q50

Q100

American

103,569

126,185

71,937

149,980

194,349

Feather

148,413

176,040

100,752

178,094

215,266

Extrapolation — 50 years out

Q10

Q50

Q100

American

89,219

217,189

299,334

Feather

114,857

213,710

263,232




Flood Frequency Curve

Rain to top of
watershed

- > Snow Level Varies
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Key Phenomena Affecting California
Water Supply/Flooding:

. Flooding &
Cyclogensis _ water supply

Storm Track changes

The most extreme CA storm would result
from a rare alighment of key processes




From AR Flux to Runoff

‘T:,p Tpo 1.5 4.0 .50 ;w 550 o

24 Hr Obsarved Total Ending Tue 12/21/2010 04:00-AN PST
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2.00
1.50
1.00

How does a flux of moisture g

180

impacting a watershed

48310
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10000

Into a runoff hydrograph?

2010




Physical Boundaries

Watershed Size and Elevation

Atmospheric River Event Duration

Atmospheric River Flux Limits

Limits on Flux to Precipitation Conversion Process




Climate Change and CA Hydrology

) X “~_  Climate Change Effects on Water Resources

.k:_:;}f)?'tf Total precipitation may increase or decrease Average Annual Precipitation
Increased N (Inches), California
air temperature %—/\/ .
Y ad Period: 1961-1990
Less snowpack ‘//

More precipitation as rain than snow
due to higher temperatures

/\

Changes in water resource
system operations




Climate Change and CA Hydrology —

Snow Lines

Average Snow Average Snow

Coverage Coverage
of Selected of Selected
River Basins River Basins
on April 1 on April 1
| Present Climate 2°C

Global
Temperature

Conditions

Covered by Snow

I:l Riverbasin Area

Not Covered by Show




Precipitation/Temperature
Distribution Plot

Cold/Wet

Climate system
plays a role in what
extremes are possible
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Hot/Wet
As distribution shifts,

new extremes possible

Some extremes
are unique — need to
diagnose why
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Climate Change and AR Flux

150 I | I I | [ | I

Solid: Changes in AR Intensities, 2081-2100 vs 1961-2000
Open: Changes in AR Intensities, 20462065 vs 1961-2000
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20th Century Tidal Elevations at Golden Gate

Sea Level Rise
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1900 1920 1940

1960 1980 2000

Changes in 19-yr Trend
Total Rise  Rate of Rise

Pre-1950 1.9in
Post-1950 46in

Jamie Anderson
DWR- Bay Delta

0.060 in/yr
0.095 in/yr

4 Results from 2 models

for each GHGE level

|- Observed |
Adapted from Cayan, 2007

Historic and Projected Global Sea Level Rise

Higher
GHGE (A2)
Moderate
GHGE (B1)

1900 1950 2000 2050 2100

Zero line is 2000 global average sea level



Managing Floods and the
200-year Event




Components of Managing Floods

Monitoring Networks

Reservoirs — Designated Flood Storage and Incidental Flood Space
Levees

Control Structures/Urban Drainage

O&M Considerations

Critical Event Duration Determination




Climate Change and Flood Planning

Component Type Example of Climate Change Impact

Structural Mon-Structural

Monitoring Network / Data Collection in Wrong Place

Reservoirs \/ Increased Uncertainity in Inflow Forecasts

Levee System Water Heights & Volume (Stress) Different Than Design

Weirs & Control Gates Water Heights & Volume (Stress) Different Than Design

Flood Bypasses & Innudation Arrival & Duration Times Different
Diversion Canals

Sediment & Increased Flow Volume Transports More Material
Debris Control

Maintenance, Old Data Not Represenative of Future Trends &
Evaluation, & Reliability
Repair Programs




Threshold Analysis Approach

e Combination of Top-down approach

World de\:flopment

a p p ro a C h e S Global greelhouse gases

Global climate models

Begin with a “Bottom- -
Vulnerability (f)

Global

Climate
adaptation

Adaptive capa(';ii}-;.... it

assessment at critical
system thresholds Feonomic esoutces |2 e

Equity

Indicators base on:

Institutions

Work at Developing Bottor-up approach

“Top-down” approach sources Bessal anddine, 2005
to define physical

conditions for flood

event




Developing a Strategy

ldentify target flood peak, volume, and duration
ldentify critical thresholds

ldentify timing of transition points

|dentify adaptive capacity

ldentify capital investments needed for present and

future conditions




Adaptive Management for a
Changing Climate

Planning Process and Policy

Monitoring Change

Thresholds, Timing, and Transitions

What About Forecasts?




B0 UNCERTAINTY

Climate Projections

Converting GCM data to
watershed scales and

Water cycle changes event runoff

Ssss Ecosystem response

Future Mandates Future Watershed Conditions

Adaptation Strategies  gog |evel rise

Changes in societal values




Panel Discussion

What information is available/needed?

What are important knowledge gaps?

What are challenges to adapting existing methods?

What is missing from the discussion?




Questions?

Michael Anderson
State Climatologist, California
California Department of Water Resources

manderso@water.ca.gov




