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How can models inform policies and

programs in South Asia? CCAFS’s works
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Agriculture and

CCAFS coreresearch on CSA

Flagship Flagship Flagship
Program 1 Program 3 Program 4
Priorities and . Low Climate
Policies = Climate-dmart Emissions Services
< Learning platform on Climate-smart agriculture, gender and social inclusion V>

I\

< Learning platform on Partnerships and capacity for scaling CSA: global, Latin America, West Africa, East Afri

ca, South Asia,

CoA 1.1 Learning platform on
Ex-ante evaluation and
decision support for
climate-smart options

CoA 1.2 Food and
nutrition security futures
under climate change

CoA 1.3 Enabling policy
environments for CSA

Southeast Asia,

CoA 4.1 Climate
information and early
warning for risk

CoA 3.1 Quantifying GHG
emissions from
smallholder systems

CoA 3.2 Learning platform on
Identifying priorities and
options for low-emissions
development

CoA 3.3 Policy, incentives
and finance for scaling
up low emissions
practices

CoA 4.2 Climate
information and advisory
services for agriculture

|
CoA 4.3 Learning platform on
Weather-related agricultural
insurance products and

CoA 4.4 Climate services
investment planning and
policy
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Agriculture and

CCAFS Goal: Improve food security & s s coars
smallholder livelihoods under climate change

From Research to R4D

Integration of Different Modeling
Approaches

1.

Climate Models (e.g. future
scenarios)

Bio-physical Models (e.g crop
modelling)

Economic Optimization (e.g.
GAMS, Spreadsheet based
optimization)

Foresight Analysis

Models and Data
* Climate risk analogues

- Data on adaptation & mitigation techniques
* Climate scenarios

» Land use modeling
* Yield forecasting

4

Policy Analysis & Communications
* Prioritized adaptation options and their costs

* [dentification of low-carbon development
pathways

» Assessments of regionally differentiated
vulnerabilities and opportunities

* Climate smart agriculture learning platform



South Asia is population rich
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Landholdings are small in South Asia  S2 S ©

large > 100 ha

P

Very small < 0.5ha small 0.5-2 ha medium 2-100 ha
3 e T~ SR

P 1
o 74 %

- "Very small”

1 “small”

- "Medium"

- ilLargell

Fritz et al. (2015), GCB
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Despite progress hunger is still widespread

" W Low Industrialized country
M Moderate M Insufficient data

M Serious z lpsuf@cient dafiaer.ed
W Alarmin sxtnatl.on const
8 alarming

Source: Deutsche Welthungerhiife (WHI 2017) © DW



Climate Change,

Weather-related disasters reported pp—e
per country (1905-2015)

Number of disasters Top Countries Affected

M Top 10 countries with highest proportion of affected people over the total population
(per 100,000 inhabitants)
B Top 10 countries with the highest absolute number of affected people (in million)

Number of hydro-
climato-meteorological
disasters

W 125

B 26-69

W 70-163 e
W 164-472

Source: The human cost of weather-related
disasters:1995-2015. CRED and UNISDR, 2016



Climatic risks are increasing with time & s ©
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Number of weather-related disasters Climatic risks are increasing with time
(1905-2015)

400

Number of hydro- 1980 1982 1984 1986 1988 1990 1992 1994 1996 1998 2000 2002 2004 2006 2008 2010 2012 2014
climato-meteorological
disasters
I Meteorological events B Hydrological events [ Climatological events
1-25 (Tropical storm, extratropical (Flood, mass (Extreme temperature,
storm, convective storm, movement) drought, forest fire)

W 26-69 local storm)
B 70-163 =, o5 , Geo Risks Resaarch, E - As ot Janwary 2015
W 164-472

Source: The human cost of weather-related
disasters:1995-2015. CRED and UNISDR, 2016



Food security and climate change; Present < g ©
case, WOrst case and best case Scenarlo CGIAR  Food Security ~ CCAFS

SOURCE: Met Office Hadley Centre and WFP, 3015



Need for Climate-smart agriculture: & ... &

Asla a hotspot

GHG emissions
from agriculture

Food intensity

Agriculture and
CGIAR  Food Security CCAFS
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What is Climate-Smart Agriculture “

Sustainably increases
productivity and
income

Strengthens resilience

variability

to climate change and P

s
= %

CGIAR

change

Reduce agriculture’s
contribution to climate
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The Three Pillars of & s ©
Climate-Smart Agriculture

g ut ure an d
CGIAR  Food Security CCAFS

Climate-smart agriculture
combines policies on:

MITIGATION

FOOD
SECURITY

ADAPTATION

MWF-

Source: UN FAO 2013




CCAFS in Modeling: Developing Decision Support System

Prioritizing CSA interventions: CSAP toolkit

Builds from bottom-up
biophysical and socio-
economic datasets
Spatially explicit, integrated
modeling framework

Addresses climatic and
SocCio-economic scenarios

Supports multi-objective
trade-off analyses
» Supports more inf
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~| Climate change scenario |—————L

Current
farming
practices

|

| ~

| Al Fertiizers Yield &

I Biocides Income:

e > ocid! ! [

Irrigation Residue

| _D

[ | Labour Emissions |

I | Costs Employment |

! FYM Milk

| [ . I

l Policy goals

l Production Resources

: Income X X X Land

Ly Employment  NULHGEIVEEACE = water -
Equity analyses * Capital
Adaptation Labour
Mitigation

Potential
technology
interventions

-

\
Outputs |/

v

v v

v v

Prioritized
investment
decisions

Food
Security

Exploratory
landuse

Multi-scale & Climate
smart development
plans e.g. NAPs

Trade-offs
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Technology characterstics Th T> T3 T4 T5 Te T7? T8 T9 TIO
Technolo iti v W
( gy ) Reported Traditional cultivars ¥
Yield Fertilizer application required to = 7
o - ¥ ¥ ¥ ¥ ¥ ¥ L W v ¥
& realize target yields
v & _ _ -
limited to Rainfed & &o\ Water conservation practices v
Potential Yields [« Target Yields Irrigated & - - - -
& Index based insurance v v v
I : N Improved cultivars v
Labour Water uptake Nutrient uptake Seed replacement v v W W v W W W
: , + Byproduct Biocide application v v v v v
Human Climate — Add | secondary tillage
Anima| Soil dditional secondary tillage v
Machine [ f o :
- Byproduct revenue Leaf colour charts rice, wheat and /
Raln.fall + Residue incorporation maize) . . - u
Eff. rainfall Nutrient supply Residue burning
ET = FYM Livestock fodder Laser levelling and water :
| = Fer_tlllz_ers management v v v v
o Irrigation needs N fixation &
g oW EIS;':?C‘ pumps [ v Residue incorporation v v
GW - Diesel pumps f
> CO2 + CH4 + N20 Reduced tillage v v
CO2 Emissions Emissions Alternate wetting drying (rice v o
> from < GWF <_| =
farm operations Site specific nitrogen -
v
| management
Improved irrigation pump -
_ L}
efficiency
Farmer trainings v
Average yield gap closure, 2 - — 15 15 30 50 15 30 50 75
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Prioritizing CSA options: A Case Study for Bihar,
India

Prlorltlzed Technology Optlons Prioritized Crop Optlons

oAb "\‘mﬁh*h"‘ GI\“, u‘%«.’"‘\ M‘IM‘W&}#" ’Aw\ur?m‘ns“ #
s {fish

i< ‘L

Maize (Summer)

Mustard® ' Lentil

Maize (Rabi)

Emlssmns e Overall ®

Flgu_ré_ SHQWS,,pu,r:hbe'r of districts'where &

|~ p
| \ Y\ 7
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Prioritizing CSA options: AgriLanduse S gme ©
for Bihar, India

Climate smartness of districts under different crop-technology portfolios for Kharif and summer crops (Grey filled
boxes indicates suitability of crop-technology under four RCPs and three future time periods 2020s, 2050s and 2080s)

Maize (Kharif) Rice Maize (Summer) Mung Bean
Districts TIT2T3T4T5T6 T7 TE T9 TIO|T1 T2 T3 T4 TS T6 T7 T8 T9 TIO (T2 T4 T5 T6 T7 T8 T9 TI0|T2 T4 T5 T6 T7 T8 T9 T10

Araria

Arwal

Aurangabad .
Banka

Begusarai
Bhabua
Bhagalpur

Bhojpur
Buxar

Darbhanga
Gaya
Gopalganj

Jamui

Jehanabad .
Katihar

Khagaria

Kishanganj .
Lakhisarai
Madhepura

Madhubani
Munger

Muzaffarpur

Nalanda

Nawada

Pashchim Champaran

Patna

Purba Champaran
Purnia

Rohtas

Saharsa

Samastipur

Saran
Sheikhpura
Sheohar
Sitamarhi

Siwan
Supaul
Vaishali
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The CCAFS Climate Analogues Tool oy Ascdureand | S

Comparing present-day farming systems to their future analogues can
facilitate the exchange of knowledge between farmers in different locations
who share common climate interests and allows adaptation strategies and
technologies to be tested and validated

Current climate
conditions

similar to

2030

Future climate ¢
conditions )
”:f ' ’ DURBAN
ARGENTINA
Level of similarity 2011

VERY SIMILAR T


http://analogues.ciat.cgiar.org/

BACKWARD D o)
Adaptation Opt“’f__ . oy Aarlureand
& (_—(—’(——
OTHER SITE (s)
MY SITE (current)
(future)

-

Where can | find the future climate of my site today?

Farms
of the
Future

FORWARD

- ns
‘on Optlo
daptatio® =" ___5

OTHER SITE (s)

MY SITE (future)
(current)

Where can | find the present climate of my site in the
future?
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Mitigation Options Tool for Agriculture 3% &= C

(CCAFS-MOT)

Climate zones

Land use change

Soil characteristics

IPCC Ecological
zones
Production systems
Models to estimate - Land use change
GHG emissions - Upland crops
- Flooded rice
- Livestock and grassland

- Mitigation practices to reduce
Mitigation potentials of GHG emissions in cropland

management practices - Mitigation practices to improve
5 \ soil organic carbon in cropland

- Mitigation practices to reduce
GHG emissions in livestock and
grassland
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Mitigation Options Tool for Agriculture SZ
CGIAR
|&] Microsoft Excel - CCAFS-MOT-2 [Read-Only] , A
A [ D F G H J K L
s General Input
5 Region
S |Couriry [fsetac] ]
8 Climate [select]
9 I3 the climate sermvarid or anid{[select]
10
n
12
13 Soil
% CHOOSE|  Simplified input
15
13 choose 2ail tupe [select]
7
B Soil texhure 0
19 Seil organic C (%] 0
20 Seil N content (%] 0
2 Soil pH 0
2 Bulk density [gem”] 0
233
24
5
& How long ago did the
27 Was there a change? change occurred?
23 Land use change [select] more than 20 years
2 Ecological zone [salect]
1]
31
2
3 CHOOSE APPLICATION
)
5 CLICK
5 Grassland (grazed
o or ungrazed)
M 4 » M Wekome General Input ~Crop Rxe  Grassbnd  Livestock Livestock_model lvestock apx Resuls Mitigation
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Total Emission from Crops
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Total Emission from Livestock

Sapkota et al. 2018
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CCAFS



CCAFS Regional Agriculture L s (O

Agriculture and

Forecasting Tool (CRAFT) COIRR Fonaseay CCATS

CROP MODEL |
(DSSAT CSM)

0 3-‘,'—. | ' 7 :' 3 / L "'d \l/
A L B STATISTICAL
— MODEL
(CPT)

|

4

}

AGGREGATION




Why CRAFT? Support Adaptation =5 s O
Opportunities
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Advance Estimate of 2018 Paddy Production in “jjg‘é%" cg’s
Nepal using the CCAFS Regional Agricultural

Forecasting Toolbox (CRAFT)

1,800

1,300 = E
) E E =
= == o
-CEJ 800 = — g
o = = 2,600 -
_G EE E c
o = == )
v 300 = — 1,300 g
| — 4 _ E— — | — | | — | E
(200) 2013 2014 2015 2016 2017 2018 0 e

E==Area —@—CRAFT Forecast —@— MoAD production

Figure 1: Paddy area, paddy production and CRAFT paddy production forecast, 2013-2018 (Source: MoALD; CRAFT)



Developing Smart Insurance Solutions

Assessment for
' Yield Index
Insurance
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Reducmg Basis
RISk In Weather
Based Crop
Insurance



RESEARCH PROGRAM ON
Climate Change,
Agriculture and
Food Security

(@)

CCAFS

s

CGIAR

Crop Loss Assessment for Yield Index Insurance

Crop Yield /

Model inputs Multiple models Loss Assessment
| (o2 W Y
% Weather \ Z L5 25> Weathel' ‘) ﬁ
O from »-ow . derivative ; Prevented
O S sateliite, ~~  Model ' .. - Sowing
- 7 Observatory
' And Models )
L4 ’\a Vegetation go.\:vmg
Satellite ¥ %5 indices arure
and U,Ay Model
signals 5
0@ oo. o Mid-
Q o Statistical season
o * 0s0 Yoo Yield * Loss
sourced pocs
farmer’s o w S0 Yield
practices G: o Crop Loss at
& & '_{ Modelling Maturity
Soil
database /
Post
S Scalable Harvest
it Yield loss
Yol > Historical Model

/

Calibration and validation at sentinel sites

Insurance scheme
design and analyses

Indemnity -
Level e N

A4 T
L

Sum

Insurance
claims

PR

‘ Claim ratio
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Crop Loss Assessment for Yield Index Insurance

.. C Crop-loss Assessment Monitor A A 7N ,L‘“m

. v %A? Cimate Change,
Agriculture and

A AR foud ety CCAFS

o~

ALSEPOIROEAM 0N

Crop-loss Assessment Monitor. elelly

(CAM) EMAIL ADDRESS
A tool to monitor losses at different plant' growth stages and

facilitate real time assessment of prevented sowing, sowing failure, PASSWORD

mid-season adversity, post-harvest losses and final yield losses due _

to climatic risks

Login

not a member?
Sign Up here

MODEL INPUTS MULTIPLEMODELS ~ LOSS ASSESSMENT  INSURANCE SCHEME Help Disclaimer
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Modelling Methods and Applications

High ' Local
e Expert Judgements
c o
9 o
< . Stakeholder Prioritization
&)
— ([ J
= .
= '.. Spreadsheet Analysis National/Sub-national
© ®e  Simple Optimization
) .o
@ o :
© ‘., Modelling (e.g. DSSAT)
o **e., GAMS
®00cceoo
. Regional/Global
Low Complexity of Method High

CSA prioritization methods: scale of application, complexity and use
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Applications for Policy and Programs

« CSA Prioritization and Investment Planning for
Adaptation and Mitigation to Climate Change and
Variability

* Food Security Monitoring and Early Warning Systems

« Crop Loss Assessment and Insurance Program
Design



