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New "doomsday scenario'" map from the Corps

explained
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Whg Does USACE Need Climate Scenarios ?
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We Start with our A|:> Slications Decisions

Decision scaling » derive the climate response function of the s?stcm
being managed, & use that to help direct us to aPProPriate chimate
science & climate change information to the decision Problem at
that scale

» moves the emphasis For the water resource

managers from reduce scientific uncertainty’ to ‘understand your
decision terms & the information needed to suloloort action’

Traditional Approach

— Unccrtainty will Pcrsist =t 14

1. Downscale

@ multiple model
projections

2. Generate a few
water supply
series

Manage vulnerabilities &
residual risks adaptivelg

Learn to watch for surPrise

1. Determine the vulnerability domain
i g i
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'What TyPes of Decisions arc Rccluircd ?

Tgpical Decision Elements at Some USACE Reservoirs

Principal Decision Elements

Flood Risk Hydropower
Reduction Generation

Fisheries

Other Objectives
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Some Science & Enginccring ComPonents of

Those Decision Elements

Climatologg

— Analgsis of T, P, & SWE

Flood Control Mocleling

— Refill rc/iabi/iiy

Hgdrologg
— Month{g fre

VO/ umes

— Median run
statistical d
runoff volu]
the year

— Unregulat@
locations
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Vulnerabilitg Assessments for USACE Missions
How Fast is Tcmpcraturc Projcctcc/ to Changc Where We Opcratc ?
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Vulncrabilitg Assessments & Coastal Changc
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National Assessment of Coaq!
E. Roben Thieler, Jeff Willlams, Enka Hammar-Klose
Woods Hole Field Center, Woods Hole, MA

will occur as sea-level nses i1s quantified baseq

wave height, coastal slope, shoreline change,
relative sea-lefvel rise.

[ the use of a coastal vulnerability index, or CV]|




Actionable Science for Sea-level Vulnerabilities

1986: characterize observed trends

v 2000: USACE Planners consider

Potential for increased global sea-levels i
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UsS. Ay Corps o Engin
CECW-CE gion. BC 203141000
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No. 1185-2-211 1 July 2009
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v’ 2009: use 3 scenarios clevelolaed for
USACE Engineering Circular 165-2-211

v' 201: EC 1165-2-212 surveys recent
science: O.2Zmto1.5m bg 2100 : - — L

Comparison of Sea Level Rise Scenarios

v 2012 aclaptation engineering ol B _E
studies continue with aPPlications VTP Ve
of the EC guidance for USACE i,
Projects Potentia”g vulnerable to :

sea-level change
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Actionable Science for Coastal Agplications:
Storm's_Aclcling to Sea-level hangc

New York City, The Battery
Projections using NRC Ill Sea Level Rise Scenario
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Future storm events
randomized based on
Bootstrap sampling
from historic storm
events
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Actionable Science for Coastal Applications:
‘Storms Addi ng to Sea-level Cha Nge (cont'd)

— —

New York City, The Battery
Projections using NRC | Sea Level Rise Scenario

USNA Flood Stage: Monthly MSL

+5.54 ft NAVDSS or +8.32 ft MLLW
NWS Moderate Flood Stage:
+5.22 ft NAVDSS or +8.00 ft MLLW
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What about Inland chlrologg i

USGS HUC~4s in the CONUS




Peak Q &
Sediment Load

USACE Vulncrabilitg Assessment Indicators
What’s at Risk 7 What're the Threats ? How’re those Indicated ?

CV of Annual Unregulated Streamflow (cumulative & local)
Annual Streamflow Variability
Streamflow & Sediment Load Elasticities
Peak fFlow
.. others ..

.. as above and ..

Min Q & Baseflow (cumulative & local)
Sediment Load Drought Events & Severity

Matrix of Drought Indices

.. as above and ..

Ecosystem Services Ratings
Biodiversity Indices

freshwater Plant &
Macroinvertebrate
Communities at Risk

Urban & Suburban Area
Population Distributions

N¥IP Communities

Low flow (exceeded >90%)
flood flow (exceeded <10%)

593 indicators at the start;

& Sedime : :

QLoad Ti:tl";n;+ Storage Reservoir to Mean Annual flow Ratio reduced to 68 for all USACE
Date of Highest Springtime Streamflow missions - hydropower has
flood Magnification or Reduction factor 19; reduced again & combined

(cumulative & local) to 29 for inland hydrology +
Change Wetlands Migration Potential 3 coastal for the final scores
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Vulnerabilitg indicators for All USACE Missions

100 CMIP5 Model Runs, All Scenarios, 50 “Driest” 2050 Vulnerabilities
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Vulnerabilitg Assessment for USACE Flood Risk
HUC-4 Basins with 10% Lowest Q Values

100 CMIP5 Model Runs, All Scenarios

+| Tableau - VulnerabilityT¢
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lntegratecl Analysis of Climate & Globa Change

Vulnerabil

ities & Possible USACE Responses
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Let’s Not Wait !
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