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El Nino Impacts on Crop Production
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2019 El Nifio impacts in the Philippines

March 14 I
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https://www.philstar.com/headlines/2019/04/09/1908536/metro-

Source: YOUtUbe (CNN Phlllppmes) agr[i)sl.JIAture—a;s——vapiéiIS—19 manila-heat-index-reaches-404c
WATER SHORTAGE: AGRICULTURAL DAMAGE: INCREASING TEMPERATURE:
Critical dam levels due to lack of Damage to crops due to low heat index reaching up to 40°C
precipitation levels of soil moisture
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Objective

Examine spatiotemporal variation of drought in the Philippines using
several drought indices

Monitor agricultural drought
development during the

2019 El Nino in the
Philippines

Compare drought indices with satellite soil moisture data

Examine viability of drought indices for damage assessment

Introduction Objectives Methodology Results and Discussion Conclusion s



Drought indicators used in the study

Parameters Acronym Equation Sensor(s) Resolution
@ Rainfall RF - TRMM 25 km
¢
&:: Land Surface Temperature LST - MODIS 5km, 1 km
. . aO(t) chff]ru(t) Sentin6|-1,
@ Soil Moisture SM ma(t) = oo ol Ty * 100 SMAP 10 m, 9 km
Normalized Difference NIR — RED MODIS,
@4 Vegetation Index NDVI NV = NIR T RED Sentinel-2 250 m, 10m
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Presentation Notes
a drought metric must be simple, clear, comprehensible, and statistically robust, and also be independent of the climatic characteristics (i.e., standardized) to be comparable in the wider temporal and spatial domains across geographically diverse regions


Drought indices used in the study

Category Drought index Acronym Equation Input and sensor Resolution
Meteorological drought Standardized Precipitation SPI-1 SP] = — TRMM 25 km
Index-1 ORF
Standardized Vegetzfutlon SVTR SYTR= i— Ri MODIS 5 km
Temperature Ratio OR
Temperature and
Agricultural vegetation-based Vegetation Health Index VHI VHI = aVCI + (1 — a)TCI MODIS 5 km
drought Temperature Vegetation Ts —T.
TVDI = °__Fmin
Dryness Index TVDI a T DNDVI — T, MODIS 5 km
Rainfall-based Standardized Precipitation SPI-3 spr=— "7 TRMM 25 km
Index-3 OrF

From the several choices, there is a need to understand how each
index represents drought in the Philippines
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The Philippine Climate

Philippine Climate Types
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Type 1 – 2 pronounced season, dry November to April, wet rest of the year
Type 2 – no dry season, pronounced maximum rainfall December to February, min rainfall March to May
Type 3 – no pronounced wet season, with short dry season
Type 4 – rainfall evenly distributed throughout the year


Drought Driver: Precipitation Anomaly

January February March April
120.000 i 126.000 120.000 126.000 120.000 126.000 120.000 126.000
o
g K 0 mm
o
@ 8
0 100 km
|

120.000 126.000 120.000 126.000 120.000 126.000 120.000 126.000

Introduction Objectives Methodology Results and Discussion Conclusion



18.000

12,000

6.000

Drought Driver: Temperature Anomaly

January February March April June
120.000 126.000 120.000 126.000 120.000 126.000 120.000 126.000 120.000 126.000 120.000 126.000
t4 rs
° ’ 4 ° ’
0 e

,'v
CouErn e e
()

W Vo

™

o

AR
2

R0

o

T
‘,% e,
&

v ") PR ] :
NI oo
L &
120.000 126.000 120.000 126.000 120.000 126.000 120.000 126.000 120.000 126.000 120.000 126.000

Introduction

Objectives

Methodology

Results and Discussion

Conclusion

000°CT 000'8T

0009

2°C

0°C

-2°C

-4 °C

0 100 km




Agricultural Drought Indicator
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SPI-1 and SPI-3: Historical Perspective
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DROUGHT INDICES MAPS: SPI-1
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Meteorological drought peak during February
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2 and above – extremely wet
1.50 to 1.99 – very wet

1.00 to 1.49 – moderately wet


-0.99 to 0.99 – near normal
-1.00 to -1.49 – moderately dry
-1.50 to -1.99 – severely dry
-2.00 and less – extremely dry

0  - normal
-5 – mild drought
-1.5 – moderate
-2 – severe


DROUGHT INDICES MAPS: SPI-3
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» Agricultural drought peak during March/April
* Drought signals starts in areas with climate type 1 and 3, with pronounced dry season

Introduction Obijectives Methodology Results and Discussion Conclusion



Presenter
Presentation Notes
2 and above – extremely wet
1.50 to 1.99 – very wet

1.00 to 1.49 – moderately wet


-0.99 to 0.99 – near normal
-1.00 to -1.49 – moderately dry
-1.50 to -1.99 – severely dry
-2.00 and less – extremely dry

0  - normal
-5 – mild drought
-1.5 – moderate
-2 – severe
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e Drought signals started in the west then became widespread around March to April
* Follows the climate type-based drought pattern of SPI-3
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DROUGHT INDICES MAPS: VHI
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* Drought signals started in the eastern part of the country
* Drought peak observed during March
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* Drought signals were consistent in the western part of the country
* Drought peak observed during May
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DROUGHT INDICES MAPS

Months of drought peak

SPI-1 SPI-3 SVTR VHI TVDI

February March: 100% March: 72% April May
April: 99% April: 71%
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Soil moisture derived SMAP observations

SMAP Soil Moisture SMAP Soil Moisture
118°E 122°E 126°E 118°E 122°E 126°E
21°N ; 21°N 21°N ; 21°N
40% 40%
17°N 17°N 17°N 17°N
35% 35%
13°N 13°N 30% 13°N 13°N 30%
25% 25%
9°N 9°N 9°N 9°N
20% 20%
5°N 5°N 5°N 5°N
118°E 122°E 126°E 118°E 122°E 126°E
Mar 2019 Mar 2019

Before QA After QA (used for correlation)

Introduction Obijectives Methodology Results and Discussion Conclusion



DROUGHT INDEX AND SOIL MOISTURE CORRELATION
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The precipitation and soil moisture appear to be in statistical congruence with each other, where a particular region receiving relatively high precipitation appears to exhibit a generally high soil moisture value, and vice versa


DROUGHT IMPACT ASSESSMENT

e DAMAGE ASSESSMENT REPORT FOR RICE
Caused of Damage: DROUGHT
Date of Occurrence : January 15,2019
Report as of : April 23, 2019
Period Coverd (Specify) : January 15 to April 23, 2019

/A Geographic Information: B.Type and level of Report:
1. Region: 1V8 1. Type: 2.Level:
2. Province: Occidental Mindoro Hicgiess
NUMBEROF | AREAOF STAGE OF AREA AFFECTED YIELD PER HECTARE | YIELD JOTACIOSES
¥ FARMER CROP DEVE- (has.) MT. L0SS Based on Cost of Prod'n Based on Farmgate Prica _ :
ty AFFECTED CROP LOPMENT Partially Totally TOTAL Before | After (%) Cost of Value Volume | Price/kg | Total Valt .
(ha) Damaged _ |Damaged Calamity |Calamity Prod'n/ha. (#) {m.t) ®) () il
CALINTAAN. 452980 |
Irrig/inbred 25 Vegetative Stage 36.5 36.5 5.0 35 30% 27,040.00 296,088.00
3 Reproductive Stage 4.0 4.0 5.0 3.0 40% 800 16.00 128,000.00
217 Reproductive Stage 319.9) 319.9 50 25 50% 79975 | 16.00 12,796,00000 | 077N
33 Reproductive Stage 25 425 50 20 60% 271500 NIGIEt) 21040100060} F'":LS&'?;"J :;'»'1'.7.? |
8 Reproductive Stage 19.4 19.4 5.0 15 70% 67.90 | 16.00 1,086,400.00
5 Reproductive Stage 53 53 50 1.0 80% 2120 | 1600 339,200.00
88 Reproductive Stage 98.90 9.9 50 00 | 100% 49450 | 16.00 7,912,000.00
Total 379 427.60 | 98.90 526,50 296,088.00 1,518.85 24,301,600.00
STA. CRUZ 3,289.07
Hybrid/Irtig B Seedlings stage 18.60 1860 60 0 | 100% | _ 6,000.00] 111,600,00
CSlinig 2 Seediings stage 2.00 200 50 | 000 |100% | 236000 4,720.00
Hybrid/Irrig 33 Vegetative Stage 65.90 65.90 6.0 0.00 100% 30,340.00 1,999,406.00
Cslimig 17 Vegetative Stage 36.90 36.90| 50 0.00 [ 100% [ 27,040.00 997,776.00 Insufficient supply of w:
Hybrid/Irrig 24 Planting Stage 42.70 4270 60 | 000 | 100% | 25,150.00 1,073,905.00
CS/irrig 6 Planting Stage 8.00 8.00 5.0 0.00 100% 21,850.00 174,800.00
Hybrid/Irrig 28 Reproductive 32.50 3250 6.0 0.00 [ 100% 19500 2000 3,900,000.00
Totall 118 206.60 206.60 4,362,207.00 195.00 3,800,000.00 |
SABLAYAN. 6,914.0
Csllrig 5 Vegetative Stage 5.00 500 50 250 | 50% | 27,040.00 67,600,00
Cslinig 152 Stage 198.50 19850 5.0 200 | 60% 59550 | 2000 791000000
CSJiig 27 Reproductive Stage 56.00 56.00] 5.0 0.00_| 100% 28000 | 2000 5.600.000.00
GOS/Img 36 Stage 36.00 36.00, 45 0.00 100% 162.00 20,00 3,240,000.00
Hybr?dllmg 36 Stage 46.50 46.50 6.5 2.60 60% 181.35 2000 '3.627.000.00
Hybrid/imig 8 Maturity Stage 8.00 8.00] 65 553 | 15% 780 2000 156,000.00
— CSlirig 3-:; Maturity Stage 36103 %c; — 4153 gs 50 425 | 15% 00 Bt 500,000.00.
X j ! & e
MAMBURAO 608.6 Q Lol S

. _ Data from
Data from Municipal Agriculture Officer - Mamburao, Occidental Mindoro 5, 4
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CROP DAMAGE ASSESSMENT

o z )
< £ . .
SVTR Confusion Matrix!_ __ &] SPI-3 Confusion Matrix
For partially damage > For partially damaged rice < N
Z

Legend Legend

B False Negative I False Negative

[ False Positive [ False Positive /
z [ True Negative [ True Negative A —
€] [ True Positive | [ True Positive
% [J No data [ No data

: Ongoing collaborative
k with DA-FAO
; WOIrK WI )
PHILRICE, and DOST-

g_ G [

T T
120°00.000'E 124°00.000'E

Introduction Obijectives Methodology Results and Discussion Conclusion 23




VALIDATION OF DROUGHT-AFFECTED AREA

Case study in Mamburao, Occidental Mindoro, Philippines
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VALIDATION OF DROUGHT-AFFECTED AREA

Spatiotemporal dynamics of precipitation, soil moisture, temperature, and vegetation
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VALIDATION OF DROUGHT-AFFECTED AREA

VHI
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Conclusion

1. DROUGHT PROGRESSION:

v Agricultural drought indices were congruent in terms of drought progression except for TVDI, while
one-month lag was observed when using meteorological drought

2. DROUGHT VERIFICATION:
v" Drought indices are weakly correlated with satellite soil moisture

3. DROUGHT DAMAGE ASSESSMENT:
v Drought drivers agree with reported damaged area

v VHI successfully represents drought affected area

A combination of drought indices could provide a more robust metric
in characterizing drought
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Next Steps

JRelationship with crop damage reports — national scale
(JLook at other soil moisture products

dFurther investigate NDVI and LST relationship

JEffect of distinct climate types, localized studies

(JMore validation to adjust drought thresholds/classes

Introduction Objectives Results and Discussion Conclusion 2
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