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Hydrologic Studies of Urban Basins

1. Hydrologic Modeling

2. Stream Degradation

3. River Protection

4. Extreme Events

5. Other Issues

Cumulative precipitation 
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TREX: Two-dimensional Runoff Erosion and eXport
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From Jazuri Abdullah

TREX Model simulation  with 450 mm of rain in 4 days                                  
Dec . 21, 2006

KOTA TINGGI FLOOD
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CSU Watershed Model TREX
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Revised Universal Soil-Loss Equation (RUSLE)

E = R K L S C P 

E: mean annual soil loss

R : rainfall erosivity

K : soil erodibility

L : slope length

S : slope steepness

C : cropping management

P : conservation practice
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Upland Degradation Problems

Grade‐control structures

Drop structures
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Baffle drop structures

Steel and concrete 

Desirable stable landscape!
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Cedar Rapids Flood, IA, June 2008

Problems at 
Gupo Bridge during  
Typhoon Maemi in 2003
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Problems from Sand and Gravel Mining 

River Sand 
Mining
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River Corridor
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•Diversion to Sg. 
Merbok not 

recommended

• Likely 
sedimentation 

upstream of 
Muda Barrage

Floodplain mining permitted

Then turned into a recreational area 
or waterfront residential area

No In-stream 
mining allowed

Solution to Gravel Mining Problems
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Downstream Protection of Bridges 
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New Orleans in August 2005 
after Hurricane Katrina 
Damage $108 billions

Los Corales, Venezuela, 1999
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Mt. Umyon, Seoul, South Korea

Mt. Umyon remediation
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Reservoir sedimentation 
reduces flood control

Bento Rodrigues Town,
6 November 2015

Gesteira Town
6 November 2015

Doce River at  
Governador Valadares City 

11 November 2015, 
C ≈30,000 mg/l 

Coast, 21 November 2015
C ≈1,500 mg/l

Candonga Dam, 6 November 2015
C ≈ 700,000 mg/l
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Upper Basin: high-elevation snowpack; 
snowmelt runoff

Diverse Topography: highest mountains in 
Colorado – Elbert, Massive, Harvard, etc.

Waldo Fire
Colorado June 2012
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Waldo Fire
Colorado June 2012

Impact on water quality

Summary and Conclusions

1. Hydrologic Modeling

Distributed models like TREX can simulate extreme floods 

2. Stream Degradation

Urban streams usually require grade-control structures

3. River Protection

Protect bridges against degradation and gravel mining

4. Extreme Events

Extreme events can have devastating consequences

5. Other Issues

Beware of droughts, dam safety and water quality



15

44

ACKNOWLEDGMENTS
Mark Velleux, HDR, USA
John England, RMC, USACE, USA
Marcos Palu, Brazil
Claudia Leon, RTI, USA
Un Ji,  KICT, South Korea
Jaehoon Kim, South Korea
Sangkil Park, PNU, South Korea
Julio Kuroiwa, Lima, Peru
Aminuddin Ab. Ghani, USM, Malaysia
Jazuri Abdullah, UiTM, Malaysia
Shazwani N. Muhammad, UKM, Malaysia
Aaron Orechwa, Tetratech, USA
Patrick O’Brien, USACE, USA
Carmen Bernedo, Stantec, USA
Shukran Sahaar, Afghanistan
Jose Batista Anderson, UNICAMP, Brazil
Lilian Posada-Garcia, Colombia
… so many others …

45/49

Muchas Gracias 
por su atencion!

pierre@engr.colostate.edu


