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Climate Change and Large Rivers

1. Climatic changes have been on-going 
for some time;

2. Climate changes usually predict warmer 
temperatures and variable precipitation 
(e.g. Lettenmaier and co-workers Nijssen, 
Christensen, Payne, etc.);

3. Large river basins integrate the spatial 
and temporal variability of rainfall.           
(e.g. long-term trends could affect hydropower, 
ecosystems and aquatic species…).
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Athabasca Glacier
Jasper National Park, Canada
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Climatic changes imply increased variability

Climatic changes imply uncertainty 

Climate Change Issues in the US

1.1.Rainfall Rainfall vsvs Snowmelt;Snowmelt;
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Upper Elevation:  Flooding from snowmelt

Lower Elevation:  Flooding from thunderstorms

Rainfall vs Snowmelt

Climate Change Issues in the US

1. Rainfall vs Snowmelt;

2.2.Extended Droughts;Extended Droughts;
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Reduced Water Supply from Reservoirs

Climate Change Issues in the US

1. Rainfall vs Snowmelt;

2. Extended Droughts;

3.3.Forest Fires and Sedimentation;Forest Fires and Sedimentation;
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Photo from US Geological Survey

Photo from US Geological Survey
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Sediment Plugs on the Rio Grande

Climate Change Issues in the US

1. Rainfall vs Snowmelt;

2. Extended Droughts;

3. Forest Fires and Sedimentation;

4.4.Water Quality and Floods;Water Quality and Floods;

Upland Erosion (water quality, 
nutrients, fertilizers, pesticides, etc.)

Sheet erosion in the Upper Mississippi River basinSheet erosion in the Upper Mississippi River basin
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Climate Change Issues in the US

1. Rainfall vs Snowmelt;

2. Forest Fires and Sedimentation;

3. Extended Droughts;

4. Water Quality and Floods;

5.5.HurricanesHurricanes
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In face of sweeping changes, 

it is better to build on strength and live right …

Galveston Texas, Sept. 14, 2008 
after Hurricane Ike

..… than gamble and guess wrong.

Katrina, 

A category 5 Hurricane



9

Impact of 
Katrina

on wetlands

from USACE Circular CECW-CE 1165-2-211, July 2009
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Potential Issues in South Korea

1. Upland Erosion;

2. Water Quality;

3. Sedimentation and Dredging;

4. Typhoons and Floods;

5. …

Rainfall of Typhoon Maemi Sept. 2003

Mangun mountain, South Korea
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Crop field area, Imha watershed, S.K.

Imha reservoir

Nakdong River Flood
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Hapcheon Dam
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Hwang River below Hapcheon Dam

Hapcheon Main Dam

Re-regulation Dam

Nakdong River

Study Reach = 45 km

Hapcheon city

•from Y.H. Shin, PhD dissertation, CSU

River changes below Hapcheon dam
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Nakdong River Estuary BarrageNakdong River Estuary Barrage

•from U. Ji, PhD dissertation, CSU

Gupo Bridge during  
Typhoon Maemi in 2003



14

Park et al. ASCE-JHE 134(11), 2008.

Thank You!

pierre@engr.colostate.edu
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