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Prospective Inpact:

on Rivers-and WatersResources

Pierre Y. Julien
Colorado State University

7t World Water Forum
Daegu, South Korea, April 2015

“ ... four glaciations were recog
lasting approximately 100,000 years...
Laurentide Ice Sheet >
the maximum ice thickness was
close to 4,000 metres”

The Canadian Encyclopedia
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Waldo Fire
Colorado June 2012
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Drought lmpact Type.
£~ Delineates dominant
S§= Short-Term, typically |
B months (e.g. agriculture
L= Long-Terr, typically ¢
B months (e.g. hydrology,
Infensity.

[] DO Apnarmally Ory

[] D1 Moderate Drougl
[ D2 Severe Drought
I O3 Extreme Drought
I D4 Exceptional Drou

Author:
Eric Lusbehusen
US Department of Agriculfure

The Dvought Monitor focuses

scafe conditions. Local concii
vary See accompanying texd
forecast statements.
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" California Imposes First
Mandatory Water Restrictions
to Deal With Drought

PHILLIPS, Calif. — Gov. Jerry Brown on Wednesd
ordered mandatory water use reductions for the first
time in California’s histor ing the state’s four-year
drought’had reached near-crisis proportionsafter a
winter of record-low snowfalls
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Oroville Lake, April 2015
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The map above illustrates regional trends in sea level, with arrows representing the direction and magnitude of change. Click on an arrow to acces:
additional information about that station.

Sea Level Trends
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From P. O’Brien, USACE



Tide Observation Forecast

~ warm oceans => stronger hurricanes

Change In sea surface temperature (°F):
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after Hurricane Katrina'
Damage $108 billions |




Cincinnati

Katrina

August 2005

New Orleans ®
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Cedar Rapids 14 une 2008
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S 1938 Design — Original 13 inches 430,000 cfs
1982 Update 20 inches 1,086,000 cfs ':f'ﬁ-‘(’ _:

-
i e

2014 Update 18 inches 1,564,000 cfs : < .

From N> Koutstnis, USACE
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Structural Measures at a Glance

GENERAL COASTAL RISK REDUCTION PERFORMANCE FACTORS:
STORM SURGE AND WAVE HEIGHT/PERIOD, WATER LEVEL

Levees Storm Surge Seawalls and Groins Detached
Benefits/Processes Barriers Revetments Benefits/Processes Breakwaters
Surge and Wave Benefits/Processes Benefits/Processes Shoreline stabilization Benefits/Processes
attenuation and/or Surge and Wave Reduce flooding Shoreline stabilization
dissipation attenuation Reduce wave Performance Factors behind structure
Reduce Flooding Reduced Salinity overtopping Groin length, height, Wave attenuation
Risk Reduction for Intrusion Shoreline stabilization orientation,
vulnerable areas behind structure permeability and Performance Factors
Performance Factors spacing Breakwater height and
Performance Factors Barrier height Performance Factors Depth at seaward end width.
Levee height, crest Wave height Wave height Wave height Breakwater
width, and slope Wave period Wave period Water level .pe.rmfab:lty, .
i roximity to shoreline,
Wave height and Water level Water level Longshore pro; t&; ti d
period ; transportation rates e
Scour protection B
Water level

and distribution spacing

From K. White, USACE, ETL 1100-2-1 https://corpsclimate.us

Impact of
Katrina
on wetlands

Sept. 4, 2005: After Katrina
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\ Lake .BoOrgne Surge Barrier, New Orleans, LA

~ $10 billion ... too much or not enough?
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