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INTRODUCTION

BACKGROUND OF THE STUDY

» Deforestation due agricultural expansion and urbanization

Saltan Watershed _ ;ff_ "  River structures such as hydropower projects (micro to large
852.47 kP e dams)

« Hydrologic alterations (streamflow; sedimentation; flooding)

Cagayan River Basin
27,700km 2 '

* Saltan Watershed mn Kalinga Province 1s a key water
source for irrigation, domestic use




INTRODUCTION

OBJECTIVES

2

Simulate and calibrate the Analyze the sensitivity of Investigate surface runoff

S WAT model ofland cover S WAT model parameters. and sedmment yield across

data 0£2000, 2010 and subbasins and impacts of
2015 usmmg climate projections mn

streamflow data. Saltan Watershed.




METHODOLOGY

LOCALE OF THE STUDY

SALTAN WATERSHED
Kalinga, Philippines
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METHODOLOGY

DATA INPUTS
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Data Pre-processing
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Parameter Name i-Stat P-Value

11:V_SURLAG.bsn 0.078818762 0937209089
2V _ALPHA_BF.gw 0323019868 0.746818557
9V_CH_N2 e 1.051476341 0.293560259
4V GWQMN.gw 1.520034737 0126903744
5V__REVAPMN.gw 2184665465 0.020338422
8:V_EPCO hru -3 23526281 0.001297789
6:V__SLSUBBSN.hru -6.220125653 0.000000001
3V_GW_DELAY . qw -7.49502463 0.000000000
10V_SOL_AWCI. )50l -9.134977953 0.000000000
1:R_CN2 mgt -12.30562392 0.000000000
7V_ESCOhru 21.74961882 0.000000000

Scenario 1

Parameter Name t-Stat P-Value

T'V_SLSUBBSN.hru 0.004023627 0.996791277
4'V_ GWQMN . gw 0.070378657 0.943920552
13:R__SOL_K(..).s0l -0.421373095 0.673664729
15:V__CH_N1.5ub -0.570501272 0.568602511
5:V__RCHRG_DP.gw 0.886952064 0.375545215
IV__GW_DELAY . qw -0.953870658 0.340625258
14V_SURLAG.bsn 1.104311271 0.270006833
1MV_CH_KZ e 1.188425886 0.235248460
9V__EPCO.hru 1.400622571 0.161967735
6:V__REVAPMN.gw -1.850653131 0.064828596
10:V_CH_NZ.rte 2 689158778 0.007410467
12R__SOL_AWC(..).s0l 6.011422821 0.000000004
1:R__CN2 mat -10.645000427 0.000000000
8V__ESCO.hru -10.764535127 0.000000000
2ZV__ALPHA_BF .qw -19.375327763 0.000000000

Scenario 2

Parameters Initial Values  Change I:g:;i:ﬁg’:)s I::stiic:‘;lsgugi
CN2.mgt 35-98 relative -0.207137 -0.206644
ALPHA_ BF.gw 0-1 replace 0.067933 0.000861
GW_DELAY.gw 0-2300 replace 60.93351 399.994049
GWQMN.gw 0-5000 replace 1786 72.183769
REVAPMN.gw  0-2300 replace 342.099579 240.647522
RCHRG_DP.gw 0-1 replace 0.389 0.120093
SLSUBBSN.hru 10 - 150 replace 16.036104 143.874542
ESCO.hru 0-1 replace 0.949527 0.476936
EPCO.hru 0-1 replace 0.066019 0.280060
CH_N2.rte -0.01-0.3 replace 0.025089 0.087231
CH_K2.rte -0.01- 500 replace 353.951599 139.534012
CH_N1.sub 0.01-30 replace 6.45785 4.887116
SOL_AWC().sol 0-1 relative 0.010641 0.400070
SOL_K().sol 0-2000 relative 8.073251 0.562749
SURLAG.bsn 0.05-24 replace 10.380334 14.76468




RESULTS AND DISCUSSIONS

‘ Observed === Simulated Uncertainty Band | Uncertainty Band Observed === Simulated
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Statistical Tools Calibration Validation Full Simulation Statistical Tools Calibration Validation Full Simulation
2002-2004 2005-2007 2002-2007 2009-2013 2014-2018 2009-2018
p-factor 0.81 0.81 0.81 p-factor 0.69 0.61 0.71
r-factor 1.48 1.30 1.39 r-factor 1.66 0.98 1.13
R2 0.71 0.78 0.73 R? 0.21 0.59 0.36

NSE 0.70 0.77 0.73 NSE 0.12 0.50 0.35
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Surface Runoff
2000 2010 2015

3. e FnET Surface Runoff (mm) Surface Runoff (mm)
250 - 450 1040 - 1050 1040 - 1050
1051 - 1200 1051 - 1200
451 -600 1201 - 1350 1201 - 1350
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Sediment Yield 2000

Sediment Yield (tons ha™'-yr™)

= 50.00

20.01 - 200.00
200.01 - 500.00
200.01 - 1000.00
1000.01 - 2000.00

= >2000.01

Different Soil Erosion Leve/
(Hernando and Romana, 2015)
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Baseline Climate Projection
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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 (sediments).

" Assess the mpact of proposed dam or weir structures (dimensions) on the hydrologic
behavior of the Saltan River Watershed.

" Assess updated land cover and considering land management practices (reforestation or
contour farming) on sediment generation to support accurate sediment modeling and
effective watershed management.
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