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Adaptation across timescales

Benefit from adaptation

Time and effort required
Degree of system change required

Coping

* Crop management
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Transformation
* Livelihood and/or land use

change (e.g. crops o
ivestock, national park)

Systemic change

* Livelihood diversification (e.g.
agroforestry)

* Breeding of varieties with
novel traits

* Implementation of SEA or PA

(e.g. irrigation, fertilizer,

sowing dales)

* Vanetal substitution
(e.g. shorter duration,
drought tolerant)

Degree of climate change impact

Ramirez-Villegas and Khoury (2013) Climatic Change



Agriculture depends on climate
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Climate drives ~32-39% yield variation: our systems are
sensitive to climate, not resilient to it



At a more local scale...
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Adaptacion para la Sostenibilidad Productiva
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Relacion de anomalias de Temperatura maxima con
anomaias de Rendimiento nacional (Escala anual)
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For maize...
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Tiempo térmico=2627°Ciclo
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T. Min=19.3°C
Evapotranspiracion=712
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1.Close yield gaps through appropriate management of
the climate

2.Avoid crop losses due to climate variability

3.Produce food sustainably, synergistically with the
environment



How to achieve these objectives?
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Climate-Site-Specific
Management (CSMS)
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Scaling up
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Scenarios

Farmers

GHG measurements
methods for
smallholders

Adaptation Plan for the Policies
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Climate-smart management to close <
yield gaps
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* Mining Big Data from rice farms
provides a bottom-up approach to
Improve rice crop management,
and increase yields

Villavicencio ({irr)
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SEARCH ARTICLE

Assessing Weather-Yield Relationships in Rice
at Local Scale Using Data Mining Approaches

Sylvain Delerce'*, Hugo Dorado', Alexandre Grillon?, Maria Camila Rebolledo®, Steven
D. Prager’, Victor Hugo Patifio’, Gabriel Garcés Varén®, Daniel Jiménez'
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Big data often means noise... so we deal
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Delerce et al. (2016) PLoS ONE



We cannot generalise a site-specific
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response, but a site-by-variety response
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GXE response —but at farm level ok g ©
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* We now understand what climate
variability can cause to rice across
the country

* And what aspects of climate are
important

* For a given condition we develop
management recommendations...

Delerce et al. (2016) PLoS ONE



For example... we look into which =& sma O

varieties perform best in particular "
climatic conditions

Highest yielding environment Moderately high yielding environment
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Delerce et al. (2016) PLoS ONE



And... results cover a large portion of =& sz ©
the cou ntry Currently implemented with

™ 5,000+ farmers, 50,000
observations (not only for
rice), and for 6 countries in
LAC (CO, PE, NI, AR, UR and
MX)

Cordoba: 56% (irrigated)
Temperature in grain filling

phase Casanare: 32% (irrigated)

Radiation during
reproductive phase

Tolima: 41% (irrigated)
Radiation during grain
filling

Meta: 29% (rainfed)
Rainfall distribution
during vegetative
phase

Huila: 28% (irrigated)
Temperature during
flowering

Meta: 61% (irrigated)
Temperature during
reproductive phase
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Yield (t/ha)

Imported technology

Broadly adapted technology

Big Data Methods +
Data-driven Agronomy

Regionally adapted agronomy

19XX

Years 2015
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Agroclimatic Forecasting




Generating agrocllmatlc seasonal forecastc%;%oj}‘; i”?@@c{;
productive regions in Colombia

How do we do It?

Establish agro-climatic forecasts using seasonal climate prediction models and crop
models (mechanistic models) to inform when and what to plant?

o H Crop model calibrated and
Agre-climatic rles i evaluated
productive reglons i el D«rﬁ-f m...,.u..
L]
m_ Future climate conditions enter in
!,.’ - the crop modal.
Crop growth projection Crop yield forecasts
T 15000 4 |
5 T il [
[1 T T | | 1
115 165 215
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1. Understand seasonal climate sr sz ©
predictability across Colombia

« Understanding
predictability limits
helps to know how
much information we
can really provide

 First predictability study
across regions, with

focus on agriculture L 4 o (B
« Four departments that - | P S
grow rice and maize O . - +.'j;-,, | “\ ECIAT@usAD

o Used statistical forecast
models with SST as
predictor

e




Key findings S e
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Inter-Andean valleys (Valle and Tolima) show the greatest
predictability on average

Average hides seasonal variability, with lowest predictability around
the rainy season for these departments

Clearest teleconnections typically in the Pacific basin, but
sometimes also in the Atlantic.

Statistical model skill was not affected significantly by model
configuration (i.e. selected predictor region) or lead time
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2. Calibrate and test crop model sr sz ©
(ORYZA2000)
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Agroclimatic forecast: Cordoba and v s ©
Tolima case studies

What do farmers need to know?

. . . ZONAS DE ENSAYOS EXPERIMENTALES PARA MODELACION
Identify the most appropriate planting o INVERIQ CIATARMOR
. . P\ —
date (with best environmental supply) S/ Y —Tomescrnon
for rice crop in the period May - Dec B i) —
20 I 40 I?Ej {} j,.*"\ tr'\;
S ~ 2 }‘\_____
\\_/ \JF /;_r F\J
I
I
I
I .
7 B M Projected crop performance
Actions Zane CIHT to future climate conditions
to implement e s i, 58
I - J
: _ 15000 -
L---- En B
* Implement seasonal weather forecasts — P B
+ mechanistic crop models g [
0 - T T
115 165 215

Day in year
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Pronéstico de precipitacion ) _ A
. Mayo=Disiembreide2014 Decreased monthly rainfall
.
= Y] Increased monthly temperatures and solar
g & radiation
vy A ot e o If farmers make the decision to plant by
-&) June 20, the yield obtained can be around
@ Select the best planting date, 4500 kg/ha.
as a preventive measure.
0 If the crop sowings are delayed, yields will
o | }/H\~\ decrease.
EE o : With this measure:
sg | &,
I3 FEDEMRROZ

350 - v"  Great economic losses to 170 rice farmers

i e -
i i & .
1 , ‘JM were avoided.
5 May 08

25 May 19 Jun 14 Jul u
| Auo > 4 ‘__-’\ v 1,800 hectares of rice were saved from being
Fecha de slembeg destroyed by the intense drought.




Turning research into a service for
farmers.... National Agroclimatic Bulletin

Clima y Sector Agropecuario Colombiano
Adaptacién para la Sostenibilidad Productiva
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G Eime Recomendaciones por cultivo _
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Caribe seco

(.~ ARROZ. En los Santanderes el clima ha cambiado ligeramente con presencia de lluvias en algunas partes de las

\‘1 cuencas de los rios Zulia y Pamplonita. Las mayores precipitaciones se registran hacia la zona arrocera de los

municipios de Clcuta, El Zulia, Tibl y Puerto Santander. Los caudales de los rios han mostrado un ligero aumento

pero la concesién de aguas dada por CORPONOR se ha reducido. En el municipio Los Patios, se ha restringido el

riego para arroz con la finalidad de favorecer el suministro de agua a la poblacién. Algunas lluvias se han

presentado en las zonas arroceras e incluso con fuertes vientos y vendavales ocasionando volcamiento de arroces

verdes. Se ha reducido el nivel freatico para las zonas de Borriqueros, Banco de Arena, Palmarito, Aguaclara y
Guaramito quienes riegan por bombeo directamente del rioc 0 mediante pozos construido en las fincas.
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Recomendaciones para los agricultores de medidas adaptativas
a partir de la combinacién del conocimiento local y cientifico
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Automated web interface to generate and b s ©
communicate forecasts at local scales

y Pronéstico Climatico

[

— F U n d ed by U SAI D y U n d er Cl|matoiogla para el semestre de prondstico Prondstico de recipi(acién para Agosto
the Climate Services for T N
Resilient Development

(CSRD) programme

« Farmer focus groups to .IIIl.

understand information
aﬂd fOrmat requirements_ Pronéstico para el cultivo de arroz

 Intense web development | varedad F2000
and automation of crop- J r lJ J ’J jI;lJ J lj #
climate model runs )

* Beta version in Dec (!) e
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