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INTRODUCTION

BACKGROUND OF THE STUDY

• Deforestation due agricultural expansion and urbanization

• River structures such as hydropower projects (micro to large 
dams)

• Hydrologic alterations (streamflow; sedimentation; flooding)

Cagayan River Basin

Saltan Watershed
852.47 km2

27,700 km 2

• Saltan Waters hed in Kalinga Province is  a  key water 
s ource for irrigation, domes tic us e



Investigate surface runoff 
and sediment yie ld across  
subbas ins  and impacts  of 

climate  projections  in
 Sa ltan Watershed.

Analyze  the  sens itivity of 
SWAT model pa rameters .

S imula te  and ca libra te  the  
SWAT model of land cover 

da ta  of 2000, 2010 and 
2015 us ing 

s treamflow da ta . 
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LOCALE OF THE STUDY

METHODOLOGY

Area = 852.47 km2 
Perimeter = 238.51 km
Basin Width =  22 km
Basin Length = 56.76 km
Circularity Ratio 0.188 Fern-shaped)
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Scenario 1

Scenario 2



RESULTS AND DISCUSSIONS

Statistical Tools Calibration
2002-2004

Validation
2005-2007

Full Simulation
2002-2007

p-factor 0.81 0.81 0.81
r-factor 1.48 1.30 1.39

R2 0.71 0.78 0.73
NSE 0.70 0.77 0.73

Statistical Tools Calibration
2009-2013

Validation
2014-2018

Full Simulation
2009-2018

p-factor 0.69 0.61 0.71
r-factor 1.66 0.98 1.13

R2 0.21 0.59 0.36
NSE 0.12 0.50 0.35
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Sediment Yield

Different Soil Erosion Level 
(Hernando and Romana, 2015)



RESULTS AND DISCUSSIONS

Baseline Climate Projection

Soil Loss Rate 
(tons ha⁻¹·yr⁻¹)

Area Affected by 
Soil Erosion (%)

2000 2010 2015

< 50 44.95 35.31 39.48

50.01 - 200 36.61 16.11 20.90

200. 01 - 500 11.01 5.99 5.84

500.01 - 1000 4.99 18.43 17.19

1000.01 - 2000 2.36 12.11 8.51

> 2000.01 0.08 12.04 8.08

100.00 100.00 100.00

Surface runoff: −89.42%
Sediment yield: −60.74%

Surface runoff: +864.43%; −1.28%
Sediment yield: +302.79%; −20.26%



CONCLUSIONS AND LIMITATIONS

• The calibration and validation of the model demonstrated acceptable agreement 
with observed streamflows , though limitations included underestimating peak flows 
and overestimating low flows, largely due to the quality of streamflow data and 
other external factors not accounted for in the model. 

• Sensitivity analysis identified key parameters: CN2, ALPHA_BF, SOL_K, and ESCO.

 Enhance ground data  collection for calibration and validation (s ediments ).

 As s es s  the impact of propos ed dam or weir s tructures  (dimens ions ) on the hydrologic 
behavior of the Saltan River Waters hed.

 As s es s  updated land cover and cons idering land management practices  (refores ta tion or 
contour farming) on s ediment generation to s upport accurate s ediment modeling and 
effective waters hed management.
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