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Climate-Agriculture-Modeling and Decision Tool for Disease (CAMDT-Disease) ............
for seasonal climate forecast-based crop disease risk management in agriculture

Kwang-Hyung Kim', Seongkyu Lee', Eunjin Han?, and Amor Ines?3
' APEC Climate Center, Busan, Korea; 2 International Research Institute for Climate and Society, Columbia University, NY, USA; 3 Michigan State University, Dept of Plant, Soil and Microbial Sciences, MI, USA

Background and Objectives —  CAMDT-Disease Work Flow

n
“Seasonal Rice Pes 1 utlook .
¢ Background : Susap @ ® 2 @ CAMDT-Disease Setup :

Simulation setup | Temporal Downscaling] DSSAT setup 1| DSSAT setup 2| DISEASE setupl *Scenarios setupl *CREDI'I’l

- The application of rice disease models for seasonal pest outlook production in the Bicol region, or the Rl e i i “ Y STAKEHOLDER ston e For seasonal climate forecast,

Bicol Rice Disease Project (BIRD), was a collaborative partnership between APEC Climate Center (APCC) (Climatology/ Seasonal SECISIGN Simulation Horzon(erop arowing season downscaling method,

Cllmate Forecast) e ; Harvesting Year(4digit): 2018

and the International Research Institute for Climate and Society (IRI) Rnabzesveiiic e A S—— G p| anting and h arvesting dates
. . : I/

i : ¥ .
iz el | L *MNOTE:Harvesting Month should be long enough

Crop ; ": Crop Variety tO (~3 months later than expected harvesting dates)

APCC became a co-implementing partner of IRI in 2015 for the Bicol Agri-Water Project (BAWP), which O J bk e bt o o et st e rice cultivar, SOi|, irrigation,

= = = = LN = = = - - - ‘\_' ,-’ Ll \ . . . Forecast Start Year(4digit): |2018 Forecast End Year(4digit): 2018
aimed to mprove water security in the_ Ph|||pp|n§s _I:_)y adopting climate decision support tools and (plal:g:cg;::dar | : Ioglstlc;a:scllnputs D e oo v . fertilizer & disease on/off
enhance agricultural development under climate variability and change & : ~

Planting date (DOY)|350] *NOTE:Planting date should be within the "Planting Month" of Sim horizon

Fer'tl|lzel‘ Mgt, etC) i Validate inputs 7 E

Vi = = = = = = = = Develo cro in 74 CAMDT 2.0 beta2 User-Interface
APCC’s main activity was to extend the Climate-Agriculture-Modeling and Decision Tool (CAMDT), the h 5, p'; .
Crop senScye.an =}USAID P <

central output of BAWP. By integrating selected disease models into CAMDT, APCC has enabled the Cultivar/Variety . S | A identify ideal time

TS AN for plantlng crops Simulation setup] Temporal Downscaling] DSSAT setup 1] DSSAT setup 2] DISEASE setupl *Scenarios setupl =“CREDI‘I’]
(Genetic Coefficients) e ~ ==

translation of climate information into potential disease risk under given seasonal climate . TR——
Working directory: I C:/Temp/123

fo reca Sts i n th e B i CO I reg io n SOil Data Introduce (1) cClick to select a working directoryl (2) Copy CAMDT module files to working directoryl
. . = e = : Make sure all input files are in the chosen directo
(PhYS|OChemlca| DSSATV46 inter'ventlons to Load ‘ > ‘ o C:Tjtput files will Eetcreated und:r the chosen dirtecr:ory with new scenario names

Properties Of SOil by é Threshold for water stress index

Threshold water stress (0~1) to compute prob. of exceeding it? 0.5

Simulates the growth and development ot crops to predict the yield minimize crop loss

® Project Overview e

Scenario Name Crop price  Cost of N fert. Cost of irrig. General Cost

(4char) Crop (PHP/ton) {PHP/kg M) (PHP/mm’) (PHP/ha) comments

Title Bicol Rice Disease Project (BIRD) for the application of rice disease model for seasonal pest outlook @ CAM DT-Disease Run : T s

2: |SCM2 Click to write paramz.txtl N/A 21250 50 15 15000 Planting Date 2|

production in the Bicol region Disease Component [r— ‘ With different scenarios e | —

Duration October 2015 — November 2017 - Simulates the potential infection risk of a disease to predict | e = ] e ) Pt " > I [
J EPIRICE Model the yield loss caused by the disease ! = o | e SUCh ds Var|et|eS, plantl ng

Run DSSAT & Display Outputs

d ate S’ fe rtl I Ize r a p p | I Catl O n S’ I. Display Yield Estimation {Boxplot) | I1. Display Yield Estimation {Exceedance Curve) | V1I. Display Rice Disease Riskl

Goal Increase climate resilience for rice farming in the Bicol region, Philippines 3 NN [ A S . Y Ny : : | T T
‘ 3 ; '.“ ‘ o ' ’ ; "; ) L " . ‘ ,‘R' ntion V& S I rrl g atl O n S’ I n p ut eXpe n SeS, V. Display Gross Margin (Boxplot) | VI. Display Gross Margin (Exceedance Curve) |

market prices, etc

Partners International Research Institute for Climate and Society at Columbia University (IRI)

Objectives 1. To develop rice disease component and integrate it into the CAMDT platform to generate CAMDT-Disease

2. To provide users with strategic and practical information on how to utilize the seasonal disease risk

information in their decision-makings

Research Activities - 3.Agro-Climate Advisory

Seasonal Pest Outlook | . Rice Disease Forecast simulated by the CAMDT-Disease

Seasonal Pest Outlook

A

Sheath Blight Bacterial Blight Brown Spot Tungro for four rice diseases (Sheath
200 : 200 : . r . o .
' mean Blight, Bacterial Blight, Brown

! — median )
: Llast year's risk | SpOt: Tungro) by two plantmg
' date scenarios.

Agricultural decision-making support
Rice Disease Model

The Seasonal Climate Forecast and Extension Advisory or CLEA is a two-page agro-

CLIMATE FUHEEAST ANI] EXTENSIUN ADVISURY cimate aduizory bulletin containing the following

JUNE 2017-NOVEMBER 2017 (CLEA 5-31-2017 WET SEASON_BUHI, CAMARINES SUR) 1) climate information including seasonal climate forecast, tropical cyclone forecast, and | ! + : Notes :
the El Niflo Southern Oscillation (ENSO) provided by the PAGASA;

Seasonal Climate
Forecasts (SCF)

up to 3m lead

= temp., prec,, ...

-Dotted horizontal black line is
the 30-year (1981-2010) average
climatological risk level for each
disease.

—
(]
(@]

@ Process-based/
Empirical Models

2) the results of crop and disease simulation runs using CAMDT and CAMDT-Disease; and

3) the Extension Advisory and Good Practice Options and advisories on ideal times for
planting and harvesting, crops or varieties to plant, and crop and water management
practices suitable for climate outlook.
Planting [Forecasting . .
\§& ? ~b o d‘:lﬁ“

=
P

8

Ul
(@)

Spatial/Temporal
Downscaling

g B8

-Red dots indicate the last year’s
risk score, which is also relative
risk scores to the 30-year average
climatological risk level.

i af Rainfall Proen 30132006 {imm

Percentage of Normal Forecast [%)
-9
E)

Pl
=

Relative Risk to Previous Year

Soil i”/ﬂf/f//f/g/rfl cJel Otz Of)
Preparation % Pest
S Trapping | Loca |

Record: gt & Government &
eeping L “W ) Monitoring Ay ' G

1
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-The relative disease risk scores
for each disease simulated with
the given seasonal climate
forecasts provide a seasonal pest
outlook, with which agricultural
rorecast 20 O — — ——— — stakeholders can estimate the

@ Application of SCF downscaling skills for crop and disease models o, | 72\ et v B - | gl

a N De lafe M rany.

Monthly Average Rainfall Data from Year 2013 - 2014 Rainfall Forecast for Jun-Mov 2017

I rainfall Mear normal rainfall condition s expected for the ey - 4

o [ ] [ ]
The wariabilicy of rainfall wathin the Municipaliy of Buhi was observed becwesn the actua C]'l . ]
collected through raingauges by Rainfall Dam Collectors in five barangays. Barangay Sta. Cruz bad the  mamhe of jun-Mov with the highest percerage of emica | Z \:_/9
Controls Threshold
highest amount of rainfall received for most of the months. Observed rainfall trend exhibited a type | normal forecast ac che month of june and the lowest e \I’G-S oldas

Relative Disease Risk Score
(>}

—
o
o

chenate which shows i diy seasen from June te Movember at the month of September.
Biological / Cultural
Controls /| Controls

WaAY BELOW NORMAL BELOW NORMAL HNEAR NORMAL ABOVE NORMAL

Ti Ip_:v il::leﬂ: ;A:CH I?E"i’.i‘i’;i';?:,':"" F bencical pors F:Id the rinfed —— (either lower or higher Compared

1)Stochastic Disaggregation (PredictWTD by IRI) T e | i e tep o e | oy i g o v e Based on the Seasonal Pest Outlook, the lowest risks of the - — . — — - — — - — — to the past) for the upcoming
— — S s + v parenc vk | s (768 e | T Ssdown e s lovs: 1| h e o e st o mgﬂnﬂpi below-mentioned diseases namely sheath blight, bacterial blight, Scenario 1 Scenario 2 Scenario 1 Scenario 2 Scenario 1 Scenario 2 Scenario 1 Scenario 2 cropping season

or 4 Ccrober = 110 X | o jshreak in oo ps and increas ed parasitism in livestac k

or2 and pouliry. brown spot and tungro diseases were also observed at the early

2)Resampling (Fresampler by IRI)

planting date (June |).

FILI, CAMARIMES SUR STATION Based on the results of CAMDT, for the Inbred Rice Wariety
PSBERc BZ), plancing early (June 1) is che opoimal plancing dane for
FSB Rc 82 (Inbred) [
: L the thees goanariog with the leetlzer application, bath in Meuteal ***
Dateof | NeuralYears | PAGASA (JA.2017) | Years catasess and in the PAGASY's Seasonol Chmate Forecast (5CF) Seasonal Pest Outlook

@ Development of CAMDT-Disease and generatlon of seasonal pESt outlook B Ml PP g e e e Planting | Sheath | Bacterial | Brown | Tungro References: 1) kim, K-H., Lee, S., and Aikins, C. (2017). Bicol Rice Disease Project (BIRD) for the application of rice disease model for

Earty 120% FEI] 137% 005y bl -rneritions d clissagas fme by sheath blight, bacverial blighe
i 0559 19275 4015 |7 00% brown spot and tungro diseases were alss obsereed at the early

e e e e Date Blight Blight Spot Disease seasonal yield loss simulation in the Bicol region. APCC Annual Report, 2017-07; 2) Han, E., Ines, A.V. and Baethgen, W.E. (2017). Climate-

Mid III.I}EI!%- B.5IR 5065 6.77TH Tanting Sheath i n Tungro

STESNS MNP SNFETCH ETFERN ML e | mighe | m t | Disease Early -35.6% -10.4% -5.8% 10.4% Agriculture-Modeling and Decision Tool (CAMDT): A software framework for climate risk management in agriculture. Environmental Modelling &

@ Implementatlon Of the peSt OUtIOOk on a SUStalnable Cllmate SErvice Tmm‘:ﬁ‘w, = 5'5'5:?1 _. Mid -20:1% -17:8% 20.4% 36:8% Software, 95, 102-114; 3) Kim, K.-H., Cho, J., Lee, Y.H., Lee, W.-S. (2015). Predicting potential epidemics of rice leaf blast and sheath blight in

*Plontiog Dmes: Eorly-planting (o O 1), Midplontisg [fus. | 5),
Late-plantiog (jus.

~ - M M um@mmmmcn T rmmmm;ammm T ——— % -5.1% % % South Korea under the RCP 4.5 and RCP 8.5 climate change scenarios using a rice disease epidemiology model, EPIRICE. Agric. For. Meteor., 203,
system in the region (Agro-Climate Advisory) R e T ate 50.1% 0% | 156% | 89.7% . 0 SN A e
chmate infarmatian for the Bicol Agri-Waser Froject and this & for disomsion purposes anly. Views herein wrmﬁr cmslmmmhﬁ“ﬁ-‘-&'hﬂﬁﬁmi IRI-CL) and AFGE, ***Re,‘ﬂ'ﬂyﬂ ”Sk ,'E-velf cﬂmpared to the Pﬂ'st RU_YEar_al‘ferage r'sk 'rﬂr EﬂCh d}seﬂse 191_207; 4) Savary, S., Nelson, A-, Wlllocquet, L., Pangga, I., & Aunarlo, J- (2012)- MOdeIIng and mapplng pOtentlaI epldemlcs Of rlce dlseases
e —

globally. Crop Protection, 34, 6-17.
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