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Example:  Vargas Mountains, 
Venezuela 







Los Corales



Los Corales



Los Corales



Los Corales



AGU Hydrology days 2005 

Rainfall distribution of Typhoon Maemi in Korea



Total rainfall of Typhoon Maemi from 9/8/2003 to 9/13/2003)

South Korea



Crop field area of the Imha watershed, S.K.



Mangun mountain, South Korea



Upland Erosion

Sheet erosion in the Upper Mississippi River basinSheet erosion in the Upper Mississippi River basin



Watershed Deforestation



Imha Reservoir, South Korea



Annual average: 
3,450 tons/km2/year.

Soil loss maps





CSU Watershed Model TREX

Flow Depth [ft] 100 yr Storm



Land Use Data



California Gulch Watershed



Net Erosion and Deposition*

*Net difference between erosion and deposition.



Undisclosed logging area



Palm Oil Plantation Photo courtesy of  PID Sg. Mati



Palm Oil Plantation
Photo courtesy of  PID Sg. Mati



Insufficient silt trap provided by developer at 
Sepang, Selangor Photo courtesy of  Shahida



Highly toxicities pesticide waste dumped in to 
the river

Photo courtesy of  DID Kelantan





October 1998 Flood 

Flood Prone Areas (Oct 1998 Flood) 



2003 Hydrograph @ Ldg Victoria
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Channel realignment





Riprap Design





Membina Benteng Banjir



Meluruskan sungai



Intake Gate, SMART Tunnel



Sand and Gravel Mining

Kampong Kubang Bedengong Kampong Lubok Segintah

River Sand 
Mining

Sand Mining Pumping Activity 





Longitudinal Flood Profile for Sg Muda (Q=1340m3/s)
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Off-stream Sand and Gravel Mining



•Diversion to Sg. 
Merbok not 

recommended

• Likely sedimentation 
upstream of Muda 

Barrage



Hapcheon Re-regulation 
DamSouth Korea
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Degradation and armouring
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River changes below Hapcheon dam
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Dykes
PGC2



Slide 48

PGC2 Typical dike construction on the Mississippi River
Phil Combs, 8/29/2002



Cottage Bend

1995

1976

1984



Nakdong River and NREB Unsteady modeling for the upstream of NREB















GemaGema Radar Radar CuacaCuaca PadaPada Jam 12.40 Jam 12.40 tengaharitengahari, 14 , 14 JanuariJanuari 20072007



December 18, 2006



December 19, 2006



December 20, 2006



December 21, 2006











GRAF ARAS AIR SG. JOHOR DI BANDAR KOTA TINGGI

JPS Negeri Johor Stage Hydrograph From 11/12/2006 To 25/01/2007
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Nakdong River Estuary Barrage



Water stage and discharge graph at Gupo bridge





Example 3-D Model Mississippi



Courtesy - B. Wang

Example of Estuarine flow dynamics using 
SUNTANS

Salinity field (blue is fresh and red is salty) at the 
mouth of the Snohomish River, showing the 
oscillation of the salt wedge and wetting and drying 
of the intertidal regions 



CSU Hydraulics Laboratory





Erosion and River Mechanics Textbooks 



Terima Kasih!

pierre@engr.colostate.edu


