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Backgrouna

 Mr. Abe, the prime minister of Japan,
promised to support adaptation planning
and actions in developing countries in his
speech of the UN Climate Summit 2014

« “Japan’s Adaptation Initiative”

* Indonesia was selected as the first country
implemented the initiative.

* A Japanese research team was organized
and the project has started in Jun. 2015.
e three year project (until Mar. 2018)
« will be extended by Mar. 2019

@UN Climate Summit 2014



Objectives of our activity

« Support regional adaptation planning

 in collaboration with local researchers and stakeholders
(D create scientific evidence on regional future CC impacts
@ develop effective adaptation scenarios

 mainly focusing on North Sumatra, East Java, and Bali

» Capacity building for sustainable planning and actions on adaptation

« Develop adaptation planning guideline -
- to apply our approach to other countries and regions “ e




Team members

o « The University of Tokyo:
9 Eﬁuﬁlﬁ[? v Coordination of the and communication with MOEJ
v’ Impacts assessment on health impact

46 « National Institute for Environmental Studies (NIES):

v Future climate projections based on climate models

ey « Ibaraki University:
RIAAF -
Ibaraki Universty v’ Impact assessments on agriculture
* Nippon Koei:
NIPPON KOEI

v'Overall coordination and guideline development
v'Impact assessments on water resources

Challenging mind, Changing dynamics

¥ e | OCal consultants (Profs. Pasaribu and Osawa):
= v'Support and coordination of field survey etc.

Udayana University



Approach

1st step: Impact assessment (done) Impact assessment

v

Discussion with
stakeholders

2nd step: Discussion with stakeholders (done)

~
J

3rd step: Adaptation assessment (running) \ !
Adaptation assessment
4th step: Discussion with stakeholders ’
_ _ Discussion with
l Revise 1 to 4 steps if necessary stakeholders 1
5th step: Making adaptation scenarios igh

A ion nari



O

Impact assessment :
N i

v

Discussion with
stakeholders

1 st step:
Impact assessment

{

Adaptation assessment

|
| :
N

stakeholders




— @lnput —

Future climate projections

Method
~—— @Impact model ——

Crop Growth Simulation Model : MATCRO

Photosynthesis

Masutomi et al. (2016a,bu

Assessment years: 2031—2049

~—®@Output ——

Change in rice yield [%]

Decrease

Increase




Monthly Data not Available

[ONS

ect

J

There are large number of climate projections.
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e |t is not reasonable to
use all climate
projecti



RMSE
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——ACCESS1-0
—+—Dbce-csml-1
——BNU-ESM
—CCSM4
—CESM1-CAM5
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——FIO-ESM
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T
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‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ MIROC5
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RMSE of precipitation in North Sumatra NorBSMI-M

—=—-ACCESS1-3
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——CNRM-CM5
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Bad
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—o—IPSL-CM5B-LR
MIROC-ESM
MRI-CGCM3
NorESM1-ME

N ~N
«@ o

~
~

Surface Air Temperature [degC]
~N ~N
w -

Y]
&

23
\3(\

* We assumed WFDEI is true observation

Monthly Climatology [all Climate Models]
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There are some models with low ability.
- Ensemble mean of all models is not good




We selected climate models with higher ability according to

temporal and spatial errors and correlations.

Temperature R (degC)

Temperature Rg(degC)
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@ Correlation = *
(Spatial) % &
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X
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Rainfall Cg

0.00

0.60

Model is inside blue box? Temporal Spatial
N Model by Ry by Cr by Rg by Cs
1 ACCESS1-0 ¥ 14 v
ACCESSI1-3 v
bee-csml-1 v v
2 BNU-ESM v 4 v
CanESM2 v v
3 CNRM-CM5 v v v v
CSIRO-MK3-6-0 v
4 FGOALS-g2 Y v v
5 GFDL-CM3 ¥ 4 4 v
GFDL-ESM2G v
6 GFDL-ESM2M v v v v
HadGEM2-A0 v v
inmemd4 v
7 IPSL-CM5A-LR ¥ v 14 v
8 IPSL-CM5A-MR ¥ v v v
9 IPSL-CM5B-LR ¥ v v
MIROC4h v v
10 MIROC5 Y v v
MIROC-ESM ¥ v
MIROC-ESM-CHEM ¥/ v
MRI-CGCM3 4
MRI-ESM1 v
11 NorESM1-M v v 4
Blue: Appears in 4 columns
Black: Appears in 3 columns
Grey: Not considered
Meteorological ~ Error 46 Models in
Variable  Metric _models Common
Rainfall Ry 24 21
Cr 0.68 0.72
Rs 112 104
GCs 0.43 0.45
Surface Ry 0.82 0.50
Temperature ~ Cp 0.69 0.73
Rs 1.48 1.25
Cs 0.45 0.47




Surface Air Temperature [degC]

29 Monthly Climatology [all Climate Models]
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climate models
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Monthly Climatology [Selected Models]
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Selection of future climate projections

Indonesia (whole) Western Indonesia Central Indonesia Eastern Indonesia  We selected 6 climate

N° Climate Model N° Climate Model N° Climate Model N° Climate Model mo d € | S W |th h Igh

performance over three

1 ACCESS1-0 1 ACCESS1-0 1 ACCESS1-0 1 BNU-ESM  regions
2 BNU-ESM 2 ACCESSI-3 2 BNU-ESM 2 CanESM2 1. CNRM-CM5
3 CNRM-CM5 | 3 BNU-ESM 3 CanESM2 | 3 CNRM-CM5 2. IPSL-CMb5A-LR
4 FGOALS-g2 | 4 CNRM-CM5 | 4 CNRM-CM5 | 4 GFDL-CM3 3. IPSL-CMb5A-MR
5 GFDL-CM3 5  FGOALS-@ 5 FGOALS-@2 5 GFDL-ESM2M 4. IPSL-CM5B-LR
6 GFDL-ESM2M 6  HadGEM2-AO 6 GFDL-CM3 6  HadGEM2-AO 2 I\N/l | REOSCI\? "y
7 IPSL-CMSA-LR | 7 IPSL-CM5A-LR| 7 GFDL-ESM2M 7 inmcmé4 - NOT i _
8 IPSL-CM5A-MR | 8 IPSL-CM5A-MR | 8 IPSL-CMSA-LR| 8 IPSL-CMSALR | % } o(J;lel(r:T’g i%tr? sf uture climate
9 IPSL-CMSB-LR | 9 IPSL-CM5B-LR| 9 IPSL-CM5A-MR| 9 IPSL-CM5A-MR . Each model has 2-4 RCP
10 MIROCS | 10 MIROCS | 10 IPSL-CM5B-LR | 10 IPSL-CM5B-LR scenarios
11 NorESM1-M | 11 MIROC-ESM | 11 MIROCS5 | 11 MIROCS5 | « On |y tem pera ture
I2MIROC-ESM-CHEM 12 MRI-CGCM3 | 12 NorESMI-M | projections are used in the
13 MRI-CGCM3 _13 MRI-ESM1 Impact assessment
= LR T e (AR . }/I\J/ te ufr%CtueSmopneEQ ’? u Irn; lfl)r? CC ;[ e%fse.

15 NorESM1-M




@Mase, Tsukuba

I t model :
o -
mpact moae ~8] o o
|-g ; S.
_____________ g = — | SIT
{ Carbon Partitioning i ! Phenology \'nl ) 8 il
M ATC RO | module T N\ /«""}‘____rrl(_)ijlj_l(-:\“_l:\‘\‘ é ‘K_)
:
8
~ 3
o sy
100 150 200 250
Photosynthesis B } DOY
biomass @J a pa n
—e— QObs. Ave. Error= 16.7 %
— 00 - == Sim. Cor=0.663 **
©
>©->l ; 5/"_‘_.;":‘_;_1 ﬁ:ﬁ:ﬁ:
O o
. . . [0}
Crop growth simulation model based on crop physiology B o
(Masutomi et al. 2016a,b) iy

_ _ . 1995 2000 2005 2010
« MATCRO can accurately simulate rice yields Year

« Planted date is about Nov. 1st (the start of wet season)

« The effect of high CO2 on crop growth is not considered in the impact
assessment



| ocal rice cultivars

| cuthars | Plantedareath) | % | e _
1 Ciherang 5,034,657 37.1 Indica
2 Mekongga 1,135,893 8.4 Indica
3 Situ Bagendit 1,013,659 7.5 Indica
4 IR 64 964,241 7.1 Indica

Source IAARD

14

We focused on “Ciherang” in this study

Ciherang



/nd step;

Discussion with

stakeholders

/

[ Impact assessment } :

Adaptation assessment

}

Discussion with
stakeholders




Objective of the discussion

e To prioritize adaptation options, based on the impact assessment,
« The effect of the prioritized adaptation options are assessed in Step3.

« We had two workshops with stakeholders.
» Mar. 7, 2017@Medan, North Sumatra | L |

« Mar. 9, 201 7@Surabaya, East Java

e about 30 participants
« BAPPEDA, BMKG, university researchers, etc.




\Vlenu Tor adaptation options on agriculture

Actor
Cost Effect
Vv

Change in variety (existing variety) Easy Low
2 Change in agricultural management f Low Int. \'

(e.g., planting date, fertilizer, etc.)
3 Change in planting crop Low Int. v
4 Real time monitoring system Int. Int. v v (V)
5 Early warming system Int. Int. v v (V)
6 Seasonal forecasting system Int. Int. v v (V)
7 Climate and agricultural insurance int. Int. (V) v v
8 Change in variety (new variety) Int. High Vv v Vv Vv
9 Change the postharvest system Int. High \/ v \/
10 Development of irrigation system High High v v
11 Land use change Difficult High  High v v

Agricultural ICT and smart Agricultural

Category : Infrastructure

technology agriculture finance
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Summary of the discussion with stakeholders (Step?2)

Change in variety (existing variety)

2 Change in agricultural management

(e.g., planting date, fertilizer, etc. )

o ol B W

Early warming system

Change in planting crop

Real time monitoring system

Seasonal forecasting system

Imate and agricultural Insurance

8 Change in variety (new variety)

Change the postharvest system

10 Development of irrigation system

11 Land use change

Category :

Easy

f Low

Low
Int.

Low

Int.

Int.
Int.

 hw T
v 5

v

v
(v)
v
(v)

v v
v
v

Difficult High  High v v
Agricultural ICT and smart Agricultural
: : Infrastructure
technology agriculture finance




Impact assessment

v

Discussion with
stakeholders

Step3: *
Adaptation assessment

Discussion with :
stakeholders




Adaptation option #1
rrigation



The effect of irrigation system

Irrigation system

I No irrigation
3000 - - Irrigation

2500 -

—

2000 -

1000 ~

Yield (kg/ha
o
8

Province Irrigated Not irrigated :
paddy field paddy field 500 -
North 629 38% 0]
Sumatera
East Jawa 71% 23%
Source: BPS

Site: Jakenan, Central Java
Variety: Ciherang

60 120

Nitrogen (kg/ha)

Provided by Dr. Hayashi@|RRI

Irrigation system can increase rice yield.



Adaptation Option #2:
Seasonal Climate Forecast




NINO3.4 SST Anomaly (°C)

Link ENSO and 10D predictions with precipitation
prediction and adaptive actions

ENSO prediction ENSO and IOD
prediction

Mid-Jul 2017 Plume of Model ENSO Predictions

T T T I T T T T I I Dynamical Model:

IRI / C PC u NASA GMAO .
25 —{ m NCEP CFSw2
DYN AVG " VA

20k STAT AVG _| = Bcc_csmiim
' CPC CON SAUDI-KAU

» LDEO
1.5 - AUS/POAMA
ECIMWF

» UKMO

- — T~ = KIMASNU
o = 4 + 1ocasicm
—§ 1 o colaccsm4
e

MetFRANCE
¢ SINTEX-F
CS-IRI-MM P T - H
S, recipitation
4 CMC CANSIP
4 GFDL FLOR

10 | statistical Model: p re d i Cti 0 n

O CPC MRKOV
© CPC CA
CSU CLIPR

*

20+ - UBC NNET

OBS  FORECAST FSU REGR Precipitation prediction using ENSO and |OD

25 | | 1 | UCLA-TCD

AMJ Jun JIA JAS ASO SON OND NDJ DJF JFM FMA MAW prediction could be useful information for adaptive
by IRI@Clumbia University actions




Summary

1. The Japanese research team is trying to support regional
adaptation planning in Indonesia.

2. The preliminary results show global warming will have large
impact on rice production over Indonesia.

3. Based on the impact assessment, adaptation assessment
has started.

Thank you for you attention



