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Figure 2. Map of published literature of SWAT studies in the Philippines.
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Apayao-Abulug River Basin (AARB)
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Figure 3. The Apayao-Abulug River Basin (AARB)
Digital Elevation Map.




Objective

Evaluate the applicability of
different gridded meteorological
datasets to the SWAT hydrologic
modeling of the data scarce river
basin of the Apayao-Abulug River
Basin (AARB), a critical river basin
iIn Northern Luzon, Philippines.
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Figure 4. Soil and land use-land cover data used in the SWAT models of AARB.




Gridded precipitation products
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Figure 5. Mean annual precipitation estimates of the AARB from different gridded meteorological datasets.
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Initial performances
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GLDAS NSE = 0.05 CFSR NSE = 0.07 ERA5 NSE = 0.38

R2(R) = 0.38 (0.61) R2(R) = 0.18 (0.42) R2(R) = 0.53 (0.72)
CHIRPS-CHIRTS NSE = 0.32 GPM+ERA5 NSE = 0.06 GPM+CHIRTS NSE = 0.10
R2(R) = 0.48 (0.70) R2(R) = 0.26 (0.51) R2(R) = 0.35 (0.59)

Figure 7. Hydrographs of 6 default monthly SWAT simulations of the AARB using 2016 ESA CCI LULC and different
precipitation and climate data.
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Calibration and validation

» 20,000 simulations over 2 model setups

»Best calibration signal: ERAS driven model
Table 1. Table of best deterministic and stochastic SGOFs from the ERA5 and CHIRPS-

CHIRTS driven models.
: NSE PBIAS RSR p-factor* r-factor”
Meteorological
data cal val cal val cal val cal val cal val
ERA5 0.704| 0.391| 0.250| 0.187| 0.539| 0.773|0.700{0.520|0.980({ 0.590
CHIRPS-CHIRTS | 0.698| 0.300]| 0.228| 0.252| 0.545| 0.829|0.650|0.760(1.300(0.630

* values extracted from iterations with best stochastic SGOFs
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Calibrated hydrographs

0
00 200
2000 2000
400 400
1500 NSE e Validation (2012-2016) Dec2016 e E 31500 DO b gt Validation (2012-2016) Dec2016 |, so0 =
025 - = = 2 - =
3 PBIAS .25 (0.187) Styp Nock-ten (Nifa) = i PBIAS 0128 (0.232) I Styp Nock-ten (Nipa) =
! R5R 0.539 (0.773) Weak La Ni = o RSR 1.545 (.829) Weak La Nina | g
E pfactor® 07 (0.52) 1 eaxtainal g 2 £ pfactor® 065 (0.76) | eakla '”al 800 2
o rfacior®  0.98 (0.59) 2 g y-foretor® 1.3 (0.63) =
£ 1000 o8008 I | £ ERTII o) | £
g ¥ ety resieg rerpes o sensithoin v )'-'\I..Ig 2015 1000 _.j 8 ranliies el g o deratiorn Aug 2015 ' lll 1000 ;J
@ 1 Typhoon Goni (Ineng) | P @ I Typhoon Gonl (Ineng) I Fa
[ 1200 | {1200
500 § || f 500 | &
{ : i\
by s N
A 4 - o 1600 0 . 1600
EEL S EZEEE2888888 NN N T Ty e e e g g SECCmmmmNNNNmEmEm T T TGRS S S S
SSE5SSFESSSESSFES585558:5:55855575558555¢8¢ SS385
Manth i — ) ) ) )
95ppu e ERAS pep (mm)  —— Observed Q (m¥/s)  —-----Best estimate Q (m/s) 95ppn wemm CHIRPS_pep (mm)  —— Observed Q (m'/s) - Best estimate Q {m*/s)

ERAS CHIRPS-CHIRTS
Figure 8. Calibrated hydrographs of the ERAS and CHIRPS-CHIRTS driven SWAT models.

» Models show marginal performances using » ERAS5 driven models struggle to

NSE capture both streamflow lows and
» CHIRPS-CHIRTS driven models show better peaks especially during validation
stochastic performance than ERA5 period
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SWAT and the SEA region

Table 2. Results of SWAT studies in SEA using ERAS and CHIRPS-CHIRTS datasets.

Basin

Apayao-Abulug River basin

Maringalo, Daet, Abuan,
Kabulnan river basins

Kelantan river basin, Malaysia

Lower Lancang-Mekong river
basin, China

Tonle Sap basin, Vietham

Dataset

GLDAS, CFSR, ERAS,
CHIPS-CHIRTS, GPM,
Interpolated

CHIRPS-CHIRTS

APHRODITE, CHIRPS, ERAS-
Land, NASA POWER

Gauge, IDW data, TRMM,
CHIRPS

APHRODITE, ERA5, TRMM,
IMERGV6, CPC, SA-OBS

Result

ERAS and CHIRPS-CHIRTS models
are equifinal > GPMv07, GLDAS,
CFSR (streamflow and water
balance components)

Surface runoff and streamflow
suitability (streamflow)

APHRODITE; NASA POWER >

ERAS5-Land temperature data
(streamflow and drought indices)

TRMM and CHIRPS (streamflow)

IMERGV6>TRMM>APHRODITE>ER
A5 (streamflow and ET)

Authors

Current study

Alejo et al., 2021

Du et al., 2025

Luo et al., 2019

Ang et al., 2022
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Mean annual water balance
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Figure 9. Annual surface runoff ratios to total flow.

A Surface runoff ¥
Infiltration

> Realistically improbable for a forested basin
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Figure 10. Annual groundwater ratios to precipitation. » CHIRPS-CHIRTS driven model significantly limited

Percolation, Groundwater flow, and
Lateral flow
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Mean annual water

balance
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Figure 11. Annual actual evapotranspiration ratios to
precipitation.

I 0.2580-0.3009 M 0.3010-0.3440

» CHIRPS-CHIRTS driven models significantly limit
Actual evapotranspiration
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Fitted model (ERAS5)
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Figure 12. Water balance of the fitted SWAT model for AARB using the ESRI 2017 LULC map and
ERAS dataset.
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Fitted model
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» AET (R = 0.0678 (R2= 0.00458))

v Canopy free water, soil evaporation, plant
evapotranspiration, surface water
evaporation

> Baseflow (R = 0.363 (R2 = 0.132)

? Poor soil and channel alluvium hydraulic
conductivities, low recession factor,
moderate-long groundwater delay

Figure 13. Scatter plots of monthly precipitation with surface runoff, actual evapotranspiration,

baseflow, and water yield.
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Conclusions

« ERAS and CHIRPS-CHIRTS driven
models produced satisfactory and
equifinal models for the AARB among
different gridded meteorological data

: { * Validation struggled due to uncaptured

extreme precipitation events

significantly limit key water balance
components in the AARB.
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Thank you very
much!

Rhollthan A. Tubale

Graduate student
IESM, CS, UP Diliman

@ ratubale@up.edu.ph
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