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Climate-Smart Agriculture ?

What is CSA? cLmATE B sy

Sustainably increases
productivity and
income
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The SMART USE of CLIMATE INFORMATION
in CLIMATE-SENSITIVE DECISION MAKING \ ¥
by AGRICULTURAL STAKEHOLDER
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Farmer SMart

“Climate-smart agriculture story”
by Farmer Smart




Farmer SMart

- EI Nino advisory

- Drier than normal

EL NINO SOUTHERN OSCILLATION TROPICAL CYCLONES
(ENSO) & LA NINA WATCH FORECAST
There's a probability of 4 to

s eees & s B -~

“Climate-smart agriculture story”
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Rainfall Forecast for Feb-July 2017

Above normal rainfall condition is expected for the month of
February. Near normal and below normal are expected
rainfall condition for the month of March and April, respec-
tively. The rest of the months May-Jul are expected to have a
near normal rainfall condition.

FORECAST 2017 0 WAY BELOW NORMAL . BELOW NORMAL . NEAR NORMAL ABOVE NORMAL

Neut

IMPACT OUTLOOK

The “above normal” forecasted
rainfall, particularly on the rainfed
areas, may be affected specially at the
first quarter of the year with the delay of planting due

The prqv.'"ce of Camarines Sur . 10 tropical cyclones or weather
may experience mke:"lg_?_fi'? Pﬂ'"f distubances on the PAR (Philippine Area of
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“Climate-smart agriculture story’
o Managing Planting date

Variety, Location, Seasonal climate forecast

Yield

Planting Date

- EI Nino advisory
- Drier than normal

- Decision-support tool : Selection of
high-yield planting date and variety




- EI Nino advisory
- Drier than normal

- Decision-support tool : Selection of
high-yield planting date and variety

- Insect infestation increases, thus
cultivated Underhill for insect control

“Climate-smart agriculture story”
o Managing Pest control

Pest infestation rate
based on ENSO phases

Disease inf

La Nina

Insect infestation

La Nina




“Climate-smart agriculture story”
o Managing tillage

- EI Nino advisory
- Drier than normal

- Decision-support tool : Selection of
high-yield planting date and variety

- Insect infestation increases, thus
cultivated Underhill for insect control

- Minimum tillage to protect stored
soil moisture

No-till Drill




“Climate-smart agriculture story”
o Managing farm activities

Farmer SMart © Informed decisions based on weather/climate information
! N = Weather and Climate Forecasts = Disaster Early Warnings
(:‘ ‘/I:’ " é)
,:;-'-'@.'"D““"' ;’ 1 day 7 Day Seasonal
I |
ﬁ" al [ ' , AgroMet Disaster
i Rainfall Temp

Early Warning

Jan to Mar 15|16 | 17
[Observed] T(W|T
- EI Nino advisory May to Jul EeDoT II III
- Drier than normal [Forecast]
- Decision-support tool : Selection of Aug to Oct DROUGHT III
high-yield planting date and variety | [Forecast]
- Insect infestation increases, thus Powdery Mildew : Risk transition L -
cultivated Underhill for insect control First Leaf Emergence Date’ to "Naw

= Irrigation scheduler <o
== Climatology

- Minimum tillage to protect stored
soil moisture

irrigation

> Disease Risk Forecasts :
Required!

/ 300 mm

200 mm

- Informed farm management based on
weather and climate information

Jrejurey

100 mm

Risk {(Low. Moderate, High)

Mon, 07 Nov 2016 18h
Risk :

» Omm
6 Nov &.Mov 10.Mov 12 Hov 14 MNov 16 Mov 1B Now Z0. Mov 22

ObservedRain M Forecasted Rain Rain Forecast Range
Risk Score




“Climate-smart agriculture story”
o Harvesting & Marketing

Relation between climate and wheat production

and market price
13000

wheat

12000 - El Nino EINino | _production
El Nino I (mt)

11000 -
10000 -
9000 -
8000 -

. . 7000 - 8
- EI Nino advisory \ wheat

. 6000 - _
- Drier than normal market Price

. . 5000 ($/kg)
- Decision-support tool : Selection of
high-yield planting date and variety

- Insect infestation increases, thus
cultivated Underhill for insect control

- Minimum tillage to protect stored
soil moisture

- Informed farm management based on T e oy
weather and climate information MRS A ok G
- Did NOT forward sell hay, decided ‘ YO A EA A G T
to harvest the actual wheat




“Climate-smart agriculture story”
o Harvesting & Marketing

Relation between climate and wheat production
and market price

13000 wheat

12000 - El Nino EINino | _production
El Nino I (mt)

11000 -
10000 -
9000 -
8000 -

7000 -

- El Nino advisor H o b '
. y 6000 - 4 . o ROSMELD \ Vxheat.
- Drier than normal PRI Market Price

. . 5000 ($/kg)
- Decision-support tool : Selection of
high-yield planting date and variety

- Insect infestation increases, thus
cultivated Underhill for insect control

- Minimum tillage to protect stored
soil moisture

- Informed farm management based on
weather and climate information

- Did NOT forward sell hay, decided
to harvest the actual wheat

- Sold a little for cash, but stored
quite amount for higher priced market




= What needed to be climate-smart?

1. Tailored weather/climate information (Observed, Forecasted)
- Available, Accessible, Usable and Fairly Accurate




Tailored weather/climate information

O Weather/climate information AVAILABLE

- e Climate Change
menm Scenario
P CETE P
Predicion [0 Cammm Subseasonal to Seasonal
Guidance 5 T Forecast
Threats (qu) ..........................................................................................................................................
Assessments g 2 Weeks
S )
e, e Medium-range
i Weather F
Days eather Forecast
- Short-range
Wamings & Alert ——
e saut 17 48 e
Weather Observation
NOWCAST Applications >

:

(Source: http://slideplayer.com/slide/1447561/)
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Tailored weather/climate information

O Weather/climate information AVAILABLE

Seamless weather/climate information .
Observation

o Historical, long-term data

o Monitoring and analysis

o Immediate action based on monitoring
o Mostly from weather stations

Short term (1-3 days) forecast

Decide whether to sow or not to sow
Decide irrigation based on rainfall forecast
Decide to harvest or not to harvest
Management of labor and equipment
Livestock protection from cold and heat
Fertilizer and pesticide applications

O O O O O O

Medium range (5-7 days) forecast
o lrrigate water during the dry period

Seasonal forecast (3-6 months) o Planning of planting date

o Cropping strategy for the season

o National planning on response
activities and budget for relief and
rehabilitation

o Estimating the likely crop production

to plan importing food crops

Climate change scenarios (>10 years)
o Land use planning
o Planning on cropping system and

crop varieties

o Investing on building infrastructure
APEC CLIMATE CENTER .
(Adopted from Jothiganesh S., 2016)



- Tailored weather/climate information

(O Weather/climate information ACCESSIBLE

 Historical and forecasted
meteorological data

- Radio, TV, Newspaper, etc

« Web, mobile-based ICT services
(email, text message, push-alarm)

« Face to face communication
(meetings using comm. tools
such as agro-advisory bulletin,
weather/climate board)




Tailored weather/climate information

O Weather/climate information USABLE

 Tailored information for agricultural use
- 3-month average rainfall vs Season Onset, Duration, Extremes, Wet/Dry Spells

« Temporal, spatial downscaling to daily, local scales

l ‘ STATION

- Dynamical downscaling with WREF,
Reanalysis, and satellite data o] WRF

ERA-Interim

(observation, ~1 km grid, >30 years)
| Dynamic downscaling | D
- ENACTS(Enhancing National Climat - ¢ i f
(observation, satellite + station, ~5] 0) | Tl ol 10
o » a :
- Statistical, dynamical, or hybrid d0\ N A ;
weather/climate forecast e )




Tallored weather/climate information
(O Weather/climate information USABLE

0600 LST on 1 March 2013. (Yun, 2011)



Tailored weather/climate information

(O Weather/climate information ACCURATE

MME) Seasonal Forecast

Meteorological Service of Temperature at 2m for March-May 2015
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APCC has developed a climate prediction
system based on a Multi-Model Ensemble
(MME) technique, which collects seasonal
forecast data from 17 institutes in 11
economies
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APEC CLIMATE
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Tailored weather/climate information

(O Weather/climate information ACCURATE

« APCC Multi-Model Ensemble (MME) Seasonal Forecast
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What needed to be climate-smart?

2. Agriculturally-relevant, translated information
- Crop Yield, Pest/Disease Risk, Market Price Predictions
- Heat/Water Stress Index, AgroMet Index, Spray Index
- Agro-Advisories, Early Warnings




Agriculturally-relevant information

O Climate Services for Agriculture

. Climate Information Agricultural Information
« AgroMet Station Network 9

— Climate — ; ’_Agro-CIimate‘ Decision

e Agro-Climate Modeling Downscaling ;" Modeling \ Making
| Nowcast | Crop ' | Short-term

Pest . Mid-term

| Weather Forecast| Water | 4> Long-term
_ Soil i | Agricultural

Models i Tactics

_ E Strategies

_______________




Agriculturally-relevant information

(O Seasonal Rice and Pest Outlook

Climate-Agriculture Model Decision Tools (CAMDT)

Weather Data
(Climatology/ Seasonal
Climate Forecast)

Crop
Management
Practices

(Planting Calendar,
Fertilizer Mgt, etc)

Crop
Cultivar/Variety

(Genetic Coefficients)

Soil Data
(Physiochemical
properties of soil by
horizon)

DSSATv45

Simulates the growth and development of crops to predict the yield

STAKEHOLDER
DECISION

Analyze specific
crop variety to
plant and farming
logistics and inputs
to use

Develop cropping
schedule and
identify ideal time
for planting crops

Introduce
interventions to

minimize crop loss

Disease Component
Simulates the potential infection risk of a disease to predict
the yield loss caused by the disease

Vi i";_\_ b{

APEC CLIMATE CENT

+ (By Dr. Amor Ines, Dr. Eunjin Han @ IRI)



Agriculturally-relevant information

Probabilistic Seasonal Climate Forecasts

* Tercile-probabilities (Below -, Near - and Above Normal) at seasonal
time scale (typically 3 months)
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Agriculturally-relevant information

Linking probabilistic seasonal climate forecasts with crop models

« Crop models require daily weather inputs for simulating

crop growth
Example DSSAT plant growth output

. PEntGrﬂ.DUT .
1
nnEﬁ?uTw?JexPSSAT weather Inp " |*GROWTH ASPECTS OUTPUT FILE
*WELTHER DATA : PILI *D55AT Cropping System Model Ver., 4.5.1.023 -5tub FEE 06, 2015; 11:
@ INSI LAT LCHNG ELEV Taw *RIUH 1 : Bunl RICERO45 IERUPOOO1 1
PILI 13.567 126.250 89 27.3 MCDEL : RICERO45 — Rice

@ DATE SELD TMLX TMIN RAIN EXPERIMENT : IRUPOO0O]1 RI BAWF EXFERIMENTS

ggSpo1l|] 12.7 32.0 18.5 0.0 DATEL FPATH i C:\DSSAT45%Ricel,

ggspoz| 12.7 32.5 21.0 0.0 TEEATMENT 1 : Bunl RICERO45

08po3| 18.8 33.0 21.0 0.0

03po4) 14.8 33.3 18.5 0.0 YR Days Davs Leaf «-———————- Dry Weight —-—————————- F
0gpos| 11.8 33.0 21.0 0.0 ' and after after Leaf Grow &Area <——————————— kg/Ha - ——————————-— >
0806 16.0 30.7 15.0 0.0 ! DOY start plant Hum Stage Index Leaf Stem Graim Root Panic Crop
08po7T| 1e.0 2ZB.0 20.2 0.0 BYEAR DOY DAS DAPF L#5D GSTD LATD LWAD SWAD GWAD ERWAD EWLD CWAD
gSpoe8| 15.4 2ZB.0 20.5 0.0 2009 061 31 L] 3.0 1 0.14 66 T a 32 a T3
0gSpo9| 1e.7 2ZB.0 21.5 0.0 2009 062 32 1 3.0 1 0.14 66 T a 35 a T3
gg8pio| 12.2 27.5 18.0 0.0 2009 063 33 Z 4,0 1 0.14 67 T a 41 a T4
08p11| 18.3 2ZB.5 18.5 0.0 2009 064 34 3 4,0 1 0.14 67 T a 51 a Ta
ggpiz| 12.4 2ZB.5 21.3 0.0 2009 065 35 4 4,0 1 0.14 g T a 61 a Ta
08pi13| 17.4 29.8 20.5 2.4 2009 066 36 5 5.0 1 0.14 69 T a T4 a Ta
ggSpi14| 11.2 27.8 21.5 8.6 2009 0a7T 37 & 5.0 1 0.14 69 T L] 88 a T7
08p1s 7.5 28.5% 22.0 0.6 2009 068 8 T 5.0 1 0.15 T1 T a 106 a T8
08p01e 5.8 27.2 21.0 14.B 2009 069 39 g 5.0 1 0.15 T T a 126 a Ta
YYW)C)Y 2009 070 40 9 5.0 1 0.15 T4 T L] 148 L] 81

APEC CLIMATE CENTER N

(Adopted from Han et al, 2016)



Agriculturally-relevant information

Linking SCF with crop models

Seasonal
Climate
Forecasts

~=—  <<<Bridge the
) GAP>>>

Cropping
system
models

* Tercile-based Forecast!
e Full dist’n-based Forecast

(Adopted from Han et al, 2016)

1) Stoc .J_)SJ'“.JJ_).JJJI'F‘J.J"JJIJ
( r*r‘J‘fD)
3) WG-based resamlin

._._._._‘_._.

i

Yield forecasts,
water balance
etc.




Agriculturally-relevant information

Stochastic Disaggregation Tool (PredictWTD)

Example forecast CDF from PILI.WTD

1

* Conditioned weather generator O e —— ;

* Parameterizes long-term e '
observed weather 8y 4

* SCF is translated into monthly 07 ;
target values either as rainfall 5. [
amount, frequency or intensity F- I A A |
which are used to constrain the @ 09
weather generator for 5., )
generating daily forecast N s |
realizations. o3t 7 /!

* Precipitation is modeled by a 0.2 I |
two-state second-order hybrid Y [ i 203050
Markov chain. /7111 i i——climatdlogy

0 V. .VV Y YWV \4
0 200 400 600 800 1000
Total Rainfall in AMJ (mm) 5

(Adopted from Han et al, 2016)



Agriculturally-relevant information

Resampling tool (FResamplerl)

e Uses the concept of ‘conditional block sampling’ of weather
data, based on probabilities of rainfall forecast categories

* Conditional block sampling is a way of randomly drawing,
from historical records, time series of daily weather
parameters e.g., rainfall, T_. , T__ and SRad, for the season of

interest from years that belong to a certain rainfall tercile
category e.g., being BN, NN and AN.

* Block sampling also preserves the covariance of other
weather parameters with rainfall as if conditionally sampling
T Thax@nd Sg. 4 if that day is wet or dry.

min?

(Adopted from Han et al, 2016)



Agriculturally-relevant information

Resampling tool (FResamplerl)

Long-term weather data (WTD file)
Example WTD file

At least 30 years daily weather containing PILLWTD X
. o E DATE SRAD THAX TMIN ERATH
- solar radiation (MJ/m? day) le7524¢ 15.6 32.8 23.5 0.0
. ° 1875245 14.4 28.0 23.2 12.4
- maximum temperature (°C) 1975246 15.5 30.7 23.1 3.3
1875247 13.9% 32.5 23.4 18.0
- minimum temperature (°C) 1975248 15.6 32.5 24.5 0.2
1875249 14.4 32.0 23.0 1.3
H 1875250 16.0 32.5 22.8B 0.8
- ralnfa” (mm) 1875251 14.8 32.82 23.4 4.6
1875252 14.7 32.8 24.6 2.0
1875253 15.5 32.82 24.1 0.0
1875254 16.3 33.0 23.B 2.8
1875255 14.2 32.8 23.4 44.4
ToTCICE 174 1 = A = 4 1 =
2013356 6.6 31.8 24.5  &.5
2013357 16.1 31.& 23.0 31.0
2013358 9.7 30.7 23.6 1.8
2013359 9.7 31.2 24.3 4.4
201330 13.& 30.5 23.B 1.%
201336l 9.2 30.2 23.1 52.4
2013362 9.9 30.0 23.7 0.0
2013363 9.8 29.2 23.0 0.0
2013364 11.1 320.4 22.8B 0.0
2013365 14.6 30.&6 21.2 CICI . .

(Adopted from Han et al, 2016)



Agriculturally-relevant information

Resampling tool (FResamplerl)

v four auxiliary output files: Example auxiliary output from FResamplerl

Resampled-aboveN.txt X\v_x Resampled-nearN.txt Xl_vx Resampled-belowN. bt Xl_
- Resampled-belowN.txt — stores the years [ = =1 rren = =005
2011 i 1996 i 2007
sampled for below normal category 2010 2012 1084
1985 1581 1287
- Resampled-nearN.txt — stores the years 1279 1394 2005
2010 2003 2005
sampled for near normal category I 2003 Loce
- - —_— 1979 2003 1583
Resampled-aboveN.txt — stores the years 1e78 2003 e
sampled for above normal category o . .
1982 1588 2005
1 — 2010 19394 2008
1982 1581 12987
0.9 1979 2012 1583
2009 1586 20086
0.8 — 1979 E 1981 1877
4? 1985 1991 1993
S 07T 2001 1978 1984
4+ 2004 2012
806 2001 1978
E 2010 1988
w 05+ 1976 1991
2 2010 2012
m© 04 1930 2000
3 2010 1996
g 0.3 1989 1996
(@] 2009 1556
0.2 1989 1996
——wet(20-30-50) 1978
0.1 4 . 2001
. | climatology 2001 AN: 50% NN: 30% BN: 20%
0 200 400 600 80D 1000 1200 ;zlz
AMJ Seasonal Rainfall (mm) 2001
(Adopted from Han et al, 2016) ;gg;




Agriculturally-relevant information

WG-base Resampling tool

Similar to the ‘'FResamplerl’
But using weather generator, more than 300 weather realizations with the

similar parameters are generated.
And sampling takes place from the weather pool with more than 300

weather data.

Seasonal
Climate

[ temperature, precipitation ]

bias correction

100 Bias-corrected 100 Best-fit Synthetic Mahalanobis
Best-fit Weather Data Weather Data distance

Historical Weather Weather Reference Weather

Data (ASOS, 30yr) Generator Data Bank (>1,000)




Agriculturally-relevant information

Outputs of PredictWTD, FResamplerl, WG-based sampling

* OQutput: n realizations of Agro-Model-compatible weather file
(*.WTH)

Example: generated output WTH files (2008) Example WTH file
@-,\J.-?| « BOOTCAMP (C:) » IRI » PH » CAMDT » D 00010801L.WTH x|
FWEATHER DATRA : PILI
Organize « @ Open - Mew folder
" @ INSI LAT LONG ELEV TAV  AMP REFHT WNDHT
Y Favorites Name Type PILI  13.567 126.250 88 27.3 1.6 -99.0 -95.0
Bl Deskto [/ 00010801 WTH File @ DATE SRAD TMAX TMIN RAIN
5 |p | =] 00020801 WTH File 08035 18.1 31.5 20.8 0.0
& Downloads _ 08036 16.3 32.0 22.0 0.0
o -1'._.
%3 Dropbox 1 00030801 THFle 08037 19.8 32.0 21.5 15.8
. [X] 00040801  WTH File 08038 17.9 31.8 22.0 12.6
& Google Drive ] o
| 00050801  WTH File 08038 16.1 30.0 22.0 8.6
o mirTTET e 08040 12.7 29.4 22.0 0.0
= Libraries — . . 08041 12.4 30.0 22.5 0.0
= Documents [X] 00070801  WTH File 08042 12.7 28.3 19.0 0.0
Mo ] 00080801  WTH File 08043 16.6 30.0 21.5 0.0
' LISIC o -] o
o'V 2 00000801  WTH Eile 08044 9.5 30.0 22.8 1.8
= Pictures = o 08045 7.2 26.0 21.0 7.8
B Videos [X] 00100801 WTH File 08046 8.4 26.5 21.5 0.5
] 00110801  WTH File 08047 8.4 28.0 22.0 2.6
_ | 00120801 WTH File 08048 5.3 25.8 22.0 8.8
M Computer
~ = 00130801 WTH File
£ BOOTCAMP (C3) _
£ 00140801 WTH File

APEC CLIMATE CENTER |

(Adopted from Han et al, 2016)



(O Seasonal Rice and Pest Outlook

Agriculturally-relevant information

Climate-Agriculture Model Decision Tools (CAMDT)

Weather Data
(Climatology/ Seasonal
Climate Forecast)

Crop
Management
Practices

(Planting Calendar,
Fertilizer Mgt, etc)

Crop
Cultivar/Variety

(Genetic Coefficients)

Soil Data
(Physiochemical
properties of soil by
horizon)

74 CAMDT 2.0 alpha User-Interface -

T
i) 8 <
uher

APCC

simulation setup | Temporal Downscaling | DSSAT setup 1| DSSAT setup 2 | DISEASE setup |[*Scenarios setup| *CREDIT

[m}

X

STAKEHOLDER
DECISION

Working directory

C:/Temp/123

Click to select a working directoryl Copy CAMDT module files to working directory

Working directory:

*NOTE: Make sure all input files are in the chosen directory
Output files will be created under the chosen directory with new scenario names
Threshold for water stress index
Threshold water stress (0~1) to compute prob. of exceeding it? 0.5
What-If scenarios

Cost of N fert. Cost of irrig.  General Cost
(PHP/kg N) (PHP/mm) (PHP/ha)

Scenario Name
(4char) Crop

Crop price

(PHP/ton) comments

1: ABCD Click to write param1.txt IE 425 1 0.3 300 2 fert & 3 irrig
2: EFGH Click to write param2.txt ﬁ 500 2 0.8 350 TEST
3: DKL Click to write param3.txt| |N/A 300 0.4 1 500 TEST 2

4 Click to write paramé.txt| [N/A | i | [ | |
5:f " Click to write params.txt| [N/A | I I

Run DSSAT & Display Outputs

Analyze specific
crop variety to
plant and farming
logistics and inputs
to use

Develop cropping
schedule and
identify ideal time
for planting crops

\ Run DSSAT for N weather realizations

1. Display Yield Estimation (Boxplot) | 11. Display Yield Estimation (Exceedance Curve)

VII. Display Rice Disease Riskl Bl

|| I

Load | Save
Exit

Introduce
interventions to

minimize crop loss

Rice Disease Forecast

ot

Scenario

Sheath Blight Bacterial Blight Brown Spot Tungro
s
1o o haa
Ew
c L 09
£ bso
=
] o
H
9 20 ° | ° °
3 koo
3 8 o
a o ® e K
a s
100
g8
o
o
o o o5 hoa
: : ) R o = ) won [
oo BN o Scenario Scenario Scenario Scenario

APEC
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Agriculturally-relevant information
(O Seasonal Rice and Pest Outlook

Soil
Preparation

. Ny
Planting |[Forecasting
o i AT 4&“ L |
A TS rappiny OCa
T //L{m/n o /At o)

Government
Units

oooooo
"t-

Chemical s/
Controls

Biological/ Cultural
Controls/' Controls




Agriculturally-relevant information

O Climate Services for Agriculture

Tonga Climate Service for Agriculture (ToCSA) e

SANMISUNG

Climate Smart Farming - Crop Yield Prediction (SCF-based)

- Weather/Climate Information
= Historical and Forecast (WF&SCF) Data

© - AgroMet Indices (SCF-based)

Recommendations

- o - Crop Disease Spray Planner
|
) © - Crop Management Simulator (SCF-based)
- -
- Climate Smart Farming (SCF-based)

= traditional knowledge inventory

- Text message, push alarm, easy bulletin

Web-based, mobile-compatible - Extension Diary
Decision Support System

(http://met.gov.to:2016)


http://met.gov.to:2016/

Agriculturally-relevant information

O Climate Services for Agriculture

Precipitation l

I Transpiration

Evaporation

Unsaturated zone

Surface runoff
Top soil
Sub soil

Groundwater level
Yj/——/ wﬂnage flux '/'

Saturated zone

e Regiona\ groundwaler flux

| [ High flow resistance

At

Second aquifer

Soil-Water-Atmosphere-Plant relationship model

Soil water confent (m*m?)
() uoneydioaig

Crop water stress index

Forecast-based
irrigation management

Irrigation Scheduler
Home
Station

Tongatapu and 'Eua

Crop Plant Date

Hina/Squash v 06/02/2016 x

Total accumulated and projected

n

Rain Forecast Range

== Climatology

irrigation
Required!

ObservedRain Ml Forecasted Rain

Climate smart irrigation using the crop water stress index
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200

100

Omm

mm
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Agriculturally-relevant information

O Climate Services for Agriculture

« Seasonal market price estimation based on seasonal climate forecast

Home Weather Service AgroMet Service Farm Diary Communications Config Menu

Seasonal Market Price Estimation

Station Crop

Tongatapu and 'Eua v Talotonga/Taro L4

Swamp Taro Market Price ($/basket)

14 -
12 ¢

210 -

=

g 8 -

e

S 6

g 4 — EI.Nlno years

= m—— (limatological years
2 m CUrrent year
O I I I I T

Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug



Agriculturally-relevant information

O Early Warning for Agricultural Disasters

« AgroMet Disasters Warning

- Drought ‘l
- F | O Od Medium
- Frost _ |
- Freeze ~—— DROUGHT WARNING
l}hgh Risk

- Heat ModerateRis

. ey N Iu)w Risk
- WI n d i 3 No Risk

=5 FROST WARNING
12-29 12-30 12-31 01-01 01-02 01-03 01-04 01-05
o o Medium
Low

observed forecasted E CENTER [ |



Agriculturally-relevant information
O Agro-Advisory

350
300
250
200

150

50 I
o

February March

Average Amount of Rainfall for Year 2014-16 (mm)

W Monte Calvario

Average Rainfal
The variability of rainfall within the
rainfall collected through raingauges
Sta. Cruz had the highest amount o
Jun. Downward trend of the rainfall
trend from May to Jul.

rorecasT2017 @)

EL NINO SOUTHERN
(ENSO) & LA NINA

The province of Ca

may experience weaken
casel 2 COV lhamem b vmamb me CRIC

RAINFALL
FORECAST

Repair water systems including leaks
at the source and along the line

Use early maturing/drought tolerant
varieties.

CLIMATE FORECAST AND EXTENSION ADVISORY

OTHER CROPS

Prepare a tank or pond near the crops for
extra water

Plant crops that are resilient to dry condi-
tions:
- foot aop!s kseuch as cassava dbe g
- Legumes like cowpea, winged bean an
megngbean s g

Plant indigenous cover crops or practice
conservation fallow period and use mulch
}plastic. rice straw, etc.) to improve soil
ertility and conserve soil moisture

LIVESTOCK

Provide drinking water to

livestock:

- Large ruminant, give daily
water in the afternoon

- Small ruminant, give water

twice a day (noon/pm)

Practice Cut and Carry to
augment /  supplement
pasture grasses

FISHERIES

Limit the
numbers of
fingerlings to
2 W o ok d
overcrowding
specially on dry
season.

Also reduce the
amount of feeds
to avoid fish kill

Direct seeding is not recommended for
places that can be easilly flooded. The
expected rains for February is favorable for
land preparation especially for the upland
and rainfed areas.

Use early maturing/submergent tolerant
varieties.

Open drainage outlets to prevent water
stagnation, transplant (or expect to use)
older seedlings that may require closer
planting distance due to the reduced ability
to tiller.

Apply just the required amount of fertilizer
to prevent lodging and pest and disease
occurrence.

To avoid loss of PH (or acidity) of the soil
use FBD, RPC and VTDs.

Use transplanting of seedling that'll need
closer distance on planting to compensate if
unable to use tiller.

Plant crops that can tolerate near normal
rainfall:
- Legumes like cowpea, winged bean,
mungbean and other crops like okra and
squash

Store food and next year seed in a secure
and air tight container to avoid pest

Plant local cover crops during fallow period.
Use mulch (plastic, hay, others) to preserve
humidity and fertility of soil and to avoid
erosion on sloping areas.

Practice Integrated Pest Management (IPM), to
prevent spread of diseases and infections and
other pests (example; snails, fungal infections
and others.)

Improve housing design using
insulation materials to cushion
effects of changing temperature

Be alert on diseases and
infections. Be ready to use
medicines, vitamins and minerals
and vaccination of the animals.

Keep animals confined. Practice
cut and carry.

Create sillage for both small and
big ruminants.

Construct

higher  dikes
and reinforce
cages to

prevent wash-
outs



Capacity Building Opportunity

O Farmer Field School, Extension Meetings, Trainings

§\RDI NlSHl _ o Face-to-face comm.
| - knowledge exchange

| lTonga Farmer Field School - training of trainers

T S P, T S M
lr‘HIIIL' 0808 088 @ @ ° Appliedclimate

s TRADING ™

education

* Working with local
NGOs and champion
farmers




What needed to be climate-smart?

1. Tailored weather/climate information (Observed, Forecasted)
- Available, Accessible, Usable and Fairly Accurate

2. Agriculturally-relevant, translated information
- Crop Yield, Pest/Disease Risk, Market Price Predictions
- Heat/Water Stress Index, AgroMet Index, Spray Index
- Agro-Advisories, Early Warnings

3. Capacity building opportunity
- Climate Field School, Extension Meetings
- National/Local Cliyte Outlook Forum

4. Success story
- 'Farmer Smart’ (Champion Farmers)
- Knowledge/Technology Sharing Platform

5. Institutional/governmental support
- Safety Net, Incentive, Policy, Market Access, Extension
- Inter-Departmental Collaboration




Holistic Approach
for Climate-Smart Agriculture

- Improving agricultural productivity thrdugh

ensuring data availability and enhancing agro-climate services

Climate Information Services
- Tonga Meteorological Service:
historical weather data, nowcast,

Tonga
Agricultural
oA Local Knowledge and Institutions

-

Agricultural Development Plan

- Tonga Agriculture Sector Plan (2016-20)

- Cooperation with local NGOs for
community level adaptation strategy

- National Agriculture Data Management

Plan by the MAFFF
- /

4 Climate Smart Technologies
- Agromet index-based crop phenology
and yield prediction
- ICT technologies for data collection &
analysis, and information delivery
- Crop model-based decision support tool
- Crop pest spray tools
pp pray J

~

- Establish AgroMet Working Group

- Capacity building for extension, NGOs,
commercial farmers

- Farmer field school or national forum

- Traditional knowledge and know-how

K sharing )

(Adopted from the CSV concept from CCAFS)




Holistic Approach
for Climate-Smart Agriculture

information for risk assessment on agriculture-water resources

- Utilization of multi-range climate

Forecast mixing in daily time-step (525 and Seasonal)

Hydrology
(watershed
modeling)

Agriculture
(Crop
modeling)

week~months

73

drought forecast informati
weights for models

Drought forecast using
s{ machine learning and

Drought
forecast using

3
c
<))
5
R/S (SPI, ...) Seasonal forecast(EDI) g_
. L) ) A S
1 1 1 (@]
Down- Down- Down- -
scaling scaling scaling ae
1
1 = 1
Remote > S2S Seasonal | || Climate
Sensing —| Forecast 1 Forecast Change

for Risk Assessment Framework

T 1L Lo d)

Risk Assessment & management
Framework
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- To Summarize

1. Climate-Smart Agriculture needs: tailored weather/climate
Information; agriculturally-relevant, translated information,
capacity building opportunity; institutional/governmental
support; many success stories

2. ICT is a key supporting component for effective/efficient
Implementation of the five areas for CSA

3. To facilitate the uptake of CSA:

- Demand-driven, Local-specific, User-friendly

- New CSA built on existing capacity and a gradual upgrade
into more sophisticated one

- Very close involvement of stakeholders such as extension
workers, farmers, and relevant ministries

- Reqgular participatory meetings for feedback

- Long-term sustainability mattered




Thank-you

Kwang-Hyung Kim

kh.kim@apcc2l.org
www.apcc?21.org
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