Agricultural Drought Assessment and Forecasting in the
Philippines

Gay Jane Perez
Institute of Environmental Science and Meteorology
University of the Philippines Diliman




Philippine Agriculture
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Total land area: 300,000 km?
Agricultural land: 24%
Share of agriculture in GDP: 9%

1 of 4 employed Filipinos work
in the agricultural sector.

Source: Philippine Statistics Authority 2016
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Drought and Crop Assessment and Forecasting (DCAF)

Motivation
PHOTO FROM SOUTHCOTABATO.GOV.PH

Severe losses due to drought - - <
* 2009-2010: $245 million
* 2015-2016: S217 million

Associated problems with drought: food and water
shortage and loss of income

Dried cornf/eld in South Cotabato

Lack of ability to forecast drought and to assess damage PR———
rapidly and extensively kmw "
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Objectives

To monitor and assess extent and severity of drought

TO fO recast p ro ba b I e d ro ug ht events Dried rice fields in North Cotabato

due to lack of rain since February
2015.



DCAF Approach
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Agricultural Land Use Classification
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Crop phenology based from NDVI Agricultural Land Use Map
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Drought Index
Standardized Vegetation-Temperature Ratio (SVTR)

Ri — Ef R, ratio of NDVI and LST for month i

SVIR = Og, SD of NDVI-LST ratio for month i

Og

SVTR Jan 2010 SVTR Feb 2010 SVTR Mar 2010

Standardized NDVI-LST Ratio




Drought Index

SVTR vs Evaporative Stress Index (ESI)

Standardized NDVI-LST Ratio

Standardized ET-PET Ratio

ESI Feb 2010

ESI — agricultural drought indicator,
describes temporal anomalies in
evapotranspiration (ET)

Pixelwise Correlation

Pixelwise Correlation

Pixelwise Correlation
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Drought Index

Zamboanga City Drought Recoinnassaince
(18-20 April 2015)
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Drought Index

Drought affected
areas according to
drought reports* as of
Jan 2016

e |sabela

* Negros Occidental

* Negros Oriental

e Maguindanao

e Bukidnon

* North Cotabatio

e Zamboanga Peninsula
* General Santos City

*Key Informant Interviews,
Media, and Requests for Cloud
Seeding from DA-BSWM
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as of January 31, 2016
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Drought Index
SVTR (March - April 2016)
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0 0 Provinces that declared a state of Provincial Board Resolution
. = o a0 = calamity due to El Nifio since 2015 | declaring a state of calamity
Klemeios Bukidnon No.2015-1991
Davao del Sur No.15-871
Cotabato (North Cotabato) No.014
2 g Isabela No. 268, s. 2015
Sovesty " S * | Maguindanao No. 123, s. 2016
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Cities that declared a state of
calamity due to El Nifio since 2015

City Council Resolution declaring a
state of calamity

Zamboanga City

No. 06

Cotabato City

No.5762, s. 2015

Source: ABS-CBN Investigative and Research Group
Source of basic data: Areas declared under state of calamity due te £l Nifio, National Disaster
Risk Reduction and Management Council, data as of March 2016
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Field Validation
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Field validation sites

NASA LCLUC SARI Meeting, Philippines

Collection of reflectance from crops

Field Data

* GPS Coordinates

e Temperature/RH

* Soil Moisture/Temperature
 Spectral measurement

* Plant height

e Key Informant Interview

* Drought Damage Reports
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Accuracy Assessment
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Drought Vulnerability Map
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Drought Hazard Map

(a) near-normal (b) moderate (c) severe (d) all kinds of drought

Hazard map was derived from computing the likelihood of drought occurrence by
employing the Peaks-over-threshold (POT) approach based on extreme value theory.



Downscaled Seasonal Forecast from Dynamical Model

Temperature @ Ground or water surface

Temperature @ Ground or water surface (K)
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204.1 225.0 245.8 266.7 287.5 308.4
Data Min = 204.1, Max = 308.4, Mean = 2B8.1

Global temperature forecast from CFSv2
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Downscaled Seasonal Forecast from Dynamical Model

Maximum surface temperature
Time: 2015-05-02 02:00:00 +0200 — 2015-05-03 02:00:00 +0200
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Downscaled surface temperature from CFSv2

Downscaled average rainfall rate from CFSv2



Statistical Forecast of LST and NDVI
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Drought Forecast
SVTR Forecast for July to December 2015
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Input: LST, NDVI, and Oceanic Nifio Index (ONI). Soil Moisture s
and Rainfall (some models). g !
Output: LST and NDVI forecasts to calculate for SVTR. "
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Method: Combined Statistical Regression Model
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Summary

* A drought index (SVTR) derived from MODIS NDVI and LST
was able to detect and characterize agricultural drought in
the Philippines with 73% accuracy.

e Vulnerability and hazard maps show high risk for areas with
limited access to irrigation and those that depend solely on

rainfall.

e SVTR forecasts show good agreement with actual drought
events and RMSE of 1.03 to 1.6.
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Thank you.

gpperezl@up.edu.ph
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