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We are working for a future farming

Netwarking of climate services to conduct a
CFS smart learning center 1o be sharing a
products and knowledge of small farmers and
CFS eommunities,

s

A
9 Weather and Climate Stations

Learning meteorological instruments,
measurement, maintenance, data
collection, and applying 1o their
farms

e Field Observation and Data Callection

Co-working between Meteorslogist and Farmer to

do a field experiments and data callection for

crop simulation and optimizing a crop cultivaticn P
planing under climate change

P i
o Basic Knowledge in Meteorology ‘
Learning to be a young weather and climate
forecaster, how to analyze climate data and ]
weather chart and applying these message
to a climate guidance for farming

Thai Meteorological Department

Climate Center

Vegetation stage
Panicle
initiation

15-20 days

Transplanting Tillering

20 days 15-20 days
< Lo >

Reproductive stage

Flowering

Ripening stage
Milky and
Dough

Harvest
maturity

30 days 30 days

-

Y

atmosphere

rainfall

| air
\

temperature

GDD

L4
.
0. .

" r

* "

soil ’~..(f).—" .
water .
balance )

capillary
rise

¢
- rd .
.
. L
deep g
ercolation
~

-~
~

(o)

groundwater table

Climate  Weather data collected at field or from agro-meteorological stations

‘J

ET, calculator

* Minimum and maximum air temperature
— T, «
* Rainfall
+ CO, concentrations
*— Mauna Loa Observatory
(Hawaii)

Crop

. T Calibrated and validated crop characteristics from data bank
P Adjust cultivar specific and less conservative parameters <_|

Soil profile characteristics

Soil * Field observations )

| +— . Default values in data bank soil texture
! * Pedo transfer functions
——

+ Salinity

Characteristics of dwater tabl
aracteristics ot grounawater table
BN —

st

- Depth below soil surface

+ Salinity
Management

B
-

Field management practices
= Soil fertility level
- Practices that affect the soil water balance

Irrigation management practices
* Irrigation method

- Application depth and time of irrigation events
« Salinity of the irrigation water
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B2 canopy ... N FAO-
senescense™~, Penman Monteith
Y Equation
Evapo- Irrigation
transpiration

cover

Rainfall
TI' = Kssto KC,TI’ E-I-0 AT Runoff
(wer) A
L]
H Soil
b. Stomatal pr- A water
closure ) balance
. % Ve ""'
Biomass (B) \ e
. i Y )
\‘-‘ Root zone
e - expansion
d SSeeo...-Capillary Deep ‘p

<--..-___ Harvest index

R percolation] time
adjustment

rise

Yield (Y) Rooting
depth




Reanalysis Data
=  Precipitation
= Temp-Max
=  Temp-Min
=  Relative Humidity

Nearest Neighbor Stations

&) SpringerLink Optimized Interpolation

Original Paper | Published: 27 January 2022

Spatial interpolation methods for estimating monthly
rainfall distribution in Thailand

N. Chutsagulprom, K. Chaisee & B. Wongsaijai, P. Inkeaw & C. Qonariya

Theoretical and Applied Climatology 148, 317-328 (2022) | Cite this article
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Precipitation Probability Forecasts
Initial month: 0ct2020, Valid for upcoming: Dec—Feb2021

Climate Forecasting System (TMDCFS): 5km x S5km [Climate Center]
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Initial month: Oct2020, valid for upcoming:
Climote Forecasting System (TMDCFS): [Clim

te Center]
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TMDCFS Model Preference

TMD Climate Forecasting System
* Variables: Precipitation, Air Temp.
 Monthly updates once a month

Precipitation Probability Tercile Forecasts

veizire 10km resolution

e 10km Thailand run is available
e 5km area-based is in research
phase

» Monthly available up to six months

(Weekly forecast is in research phase)

Potential issues:
 Production skill is low in some areas
e Data access may not be easy
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Precipitation Probability Tercile Forecasts

el et JuRea, 114 essiing bu Comeoto DRRMpORS [~ mass percentage gravel T
- several horizons (if present) (soil reservoir)
“\_‘\/\\ avg.NN:37.31 - pﬂne'l’ab“i . . . REW
‘ avg.AN:37 88 (soil evaporation)
18N 4 L g N soil wa ontent :
g at SAT(FC)PWP Soil type
= *sandy
(\R hydraulicpp *loamy
soil profile conductiviQ(Kaat *silty clayey
178 characteristics - *sandy clayey
..' Capillary rise
E : (CR,...)
s s P Drainage
16N - o s (tau)
\7 » CN
?‘ 0 (surface runoff)
ol 4 depth
. constant or

e
Below

groundwater variable in time

characteristics salt content

Figure 3.5 — Soil physical and groundwater table characteristics
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- Field Observation at Sri

Saket Province: Jasmin Rice

15N 4

14.5N 4

15.5N 1

Climo. Precip: Total 1534.49 mm.
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" Field Observation at Buriram Province: Jasmin Rice

Climo. Precip: Total 1327.74 mm. Climo. Mean Temp. 23.2 C
15.5N 15.5N
15N o 15N
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Climo. Soill Moisture L1: Mean 31.20% Climo. Runoff: Total 92.26 mm
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Soil characteristic and profiles

..... 10

Soil Characteristics

Texture Clazs Sandy Loarn |
Wilting Paint 5.4 %ol

Fizld Capacity 19.2 Vol

Saturation 461 % Val

Auvailable ‘' ater .14 cm/cm

Sat. Hpdraulic Cond. 52.35 mm/hr

b atric Eulk. Denszity 1.43 g/cm?

Crganic Matter

[ 25 3wt

Salirty

-

I
A

123465678

| 0.0d5/m

[ RS

m 15 20

-

2% Soil profile characteristics - O *
Description  Characteristics of soil horizons | Seil surface | Capillary rise
Characteristics
Rooting depth no restrictive horizon(s)

potential:.. 1.00 m limiting root zone expansion
Penetrability
optimal
restricted

0.00m

0.50m

Number
soil horizons

KE

Click button to select
indicative hydraulic
properties from list

1.00m

penetrability

Close plot

1.40m

Soil water l Stnninﬁs] Penetrabilitvl

Soil Moisture (% Vol.)

C - Clay
an{ bs L - Loam
a1 Sa-5and
Si- Silk
70
Sandi| | B0
(50 i BO-
Wit 40-
a0-
20-
10-
D-I 1 1 1 1 1 1 1 1 1 1
I ~I1IZI 20,3040 50 8070 50307100
Clay| 5 % 'wi
— 1500 m 4 — Matric Potential
E? 1333 Ill - :1'—' E — — Matric + Osmotic
E EEE 'l\ :EEH % E — Hydraulic Cond.
% I:I III-H-I'"“L. L Lil L1l III=D:DD1_§E
o 10 20 30 40 50 &0 :E‘

Gravel
ERT

Compaction
1.00

10 20 30 40 50 6D 7D

1
1 1 1 1 1
LoozeMarmalDenze Hard Sewer

Lo

b oizture Calculator

[17.6 % Val

M atric Patential:
katric: + Ozrnatic:
Hudraulic Cond.:

J
0 10 20 30 40 B0 E0
43 kPa
43 kPa

1.04E-2 mm/hir

-
prer s m o mmfm |PWP_FC ST st e
@ 1| sandy loam 015 [a38 | 54 [192 [ 461 | 14010 ['100
@ 2| sandy day 015 [a200 | 293 [ a0.5 [ 445 | 38 [ 0.4
@ 3| sandy day 05 e [ 262 [37.4 [ 45 | 13.2 021
E 4| sandy day 015 (30200 | 239 [ 341 [ 425 | 3%.2 0.3

$ Update list of soil hydraulic characteristics ‘

x Cancel | ﬂ Program settings

E Save as

IF Main Menu ‘
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atmosphere
rainfall + ‘
CO,
o)
o’ CcC
r - -
. (a)
Y. .-

soil
water
balance

groundwater table

temperature

-
"l-._ﬁ'
.--.

Climate

* Minimum and maximum air temperature

Weather data collected at field or from agro-meteorological stations

A - ET, «
* Rainfall
* CO, concentrations

‘J

ET, calculator

; Mauna Loa Observatory

Crop (Hawaii)

=== Calibrated and validated crop characteristics from data bank

- L Adjust cultivar specific and less conservative parameters .—I

Soil

Management

I

Soil profile characteristics

* Field observations

+ Default values in data bank soil texture
* Pedo transfer functions J

- Salinity

Characteristics of groundwater table

 Depth below soil surface
* Salinity

Field management practices

+ Soil fertility level
* Practices that affect the soil water balance

Irrigation management practices

* Irrigation method
+ Application depth and time of irrigation events
* Salinity of the irrigation water



FAO Crop simulation model: reanalysis climatic data

=== Climatic data

Description  Rainfall ll:—l'a l Temperature ] Coz ]

Rainfall

File Description

— O

|—":"‘.-_E':' 1_srisaket.PLU 409301 _srisaket : mean daily rainfall data (1 January - 31 December)

12

1 January
daily data

@ Select another Rain file

= Display Update Rain data

31 December
Flot
Mean monthly

Yearly totals

Y % Clhimatic data

Description  Rainfall ll:—l'n ]Temperature ] coz2 ]

Rainfall

File Description

— O

|_'3.:2r.- [ —

436201_burirum : mean daily rainfall data (1 January - 31 December)

3 E Z

12

month
1 January

daily data
{7 Select another Rain file

= Display/Update Rain data

> Main Menu |

E Save As

31 December
Plot
Mean monthly

Yearly totals

*

x Cancel

| > Main Menu |

E Save As




FAO Crop simulation model output: field experiments

Sarnulation furn - o =
- . average T E = F x et At
REPEAT l—.gd-,-mce O+ toend of simulation (14 Movember) Stresses ATk BIFLAT I—ru:..ncr [-l:- t"\-dl:“ smulaton (31 October) Stresses e bk
| 10 days ——m ————— RO IRy R e RE AR ex ] e o L, — | 0 des ————————— T I — T
INPUT 15 November b . \ INPUT 1 Mowember _ - B 5 1
ol 19 v ermperature (Transpration)............... [ noNE .. - . - T - || 1901 Bompatr wbure (Trarmpar ason]. . ......coe. v TR
ETo I_ mm/day ™ o date |.-1 Jlrvuncfrbcr || 1901 N e T - o date |._ = ochober J L i
- I [+ 2. - PN ; i i g gy B P 4
Rain mm/day Production Rain i [y Production e o ——=
Irri mmfday ﬁr{l:ﬁmber Biomass | 14620 tonftha Irri [ i [y E";IE"II T| - Blsmaiss| 1455 by ra"::ﬂ'n-:-.—'ur o
a1 ds/m Dry Yield | 4210 tonha qutey L Dry Yiedd| 4.19  tonba ol Ferslity none
Chmate-Crop-Sod water | Rain | Soi water profie | Sod sainity | Cimate and Water balance | Froduction | Emvirorment Cimate-Crop-fod water | fan | Sof weter profile | Solssinty | Cimate and Water Balance | Producion | Ervrorment
10 mmyjday 30 reem folavy
Tr Legend Tr iegend
9 oo l L }_
95 % g5 % |
0 vegena | =rE A & T 1 W @ w1
0 10 20 30 40 50 [21] 70 &0 a0 100 110 ) ' b i E A 1 1
kT I I 1 I I 1 I 1 T I 1 I!‘\'_\IE ol 1 1 1 | 1 1 1 1 I 1 1l
AT
Dr  Legend Flowering :

& Numerical cutput I Main Menu Root zone depletion (Dr) £ Main Henn | I Ledate |
root zone

SAT : Saturation .jelpleﬁun

Y FC (= reference) : Field Capadity
1J = Threshold canopy expansion
!l a Q CVI 1 Threshold stomatal dosure
Threshold early senescence
PWP : Permanent Wilting Point:

o udaan 2




FAO Crop simulation model output: field experiments

Simulation run - [m} 4 Sirmulation run - [m] ®

Neswerra 'r—adv.ar.ca 1o end of smulation (28 November) T s r—advar.ce 1o end of smulation (12 December) Stresses i

= - tt‘ 0 days ————— T T R e R = - O 10 days —— :
INPUT 29 Movem - temperature (Transpiration) INPUT 13 Decem

i & - =l 1901 i Li 1 w ||December || 1901
ETo mm/day odotz |28 = Movenier 1] water stresses ETo mm/day odote [12 =] |
Rain mm/day Production et beert Rain mm/day Production
Irrd mmday gﬂﬂjm:‘mbﬂ' Biomass | 13.792 tonfha qd‘:ssgﬂm Irr l mm/day i“z-"PUT —bﬂ- Biomass| 11.631 tonfha
weed inf 0. .. a8 Decem

— ds/m Dry Yiekd [ 3801 10008 | | [ oo fortitynnno b ) oty ds/m Dry Yield| 2840 tanjha
Chmate-Crop-Sod water | Rain | So water profle | Sodssinity | Cimate and Water balsnce | Production | Emvironment Cimate-Crop-Sod water | Ran | Sod water profile | Sod sainity | Cimate and water balance | Production | Envirenment
10 mmday 10 mmfday
Tr Legend Tr Legend
sl | 0 scale |
a5 % a5 %
CC CC

W0 30 & 0 e 70 @ % 100 10

& Mumesical output E¥ Main Heno Root zone depletion (Dr) EF Main Menu 7] Update

SAT @ Saturation LLaells

depletion
Y FC (= reference) : Field Capadity |
Threshold canopy expansion

!!ﬂ a Q ﬁ 3 Thresheld stomatal dosure

Threshold early senescence
PWP : Permanent Wilting Point:

e udaan 4
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Project Rationale

Rice is a critical contributor to GHG emissions

« Agriculture: second largest emitting sectorafter Rice Cultivation
26,639.52 GgCO2eq

31 Rice Cultivation -
26,639.52 GgCO.eq

energy in Thailand 51.07% of
« Biggest driver: CH4 emissions (methane) Agricultural
Emissions | | |
ponua Mean Masimum Temperr Climate change will lead to changing weather patternsand
n Ihailan egree Lelsius - - - -
340 temperature in Thailand. The rice sector has a high
vulnerability to these changes.
3.0
3.5
* Increased number of hot days above 35°C.

« High temperature induces sterility and reduces the

2 8 8 8§ 5 5 8 8 &8 8 2 & 3 number of grains
o i — * Dry seasons will get drier, wet seasons will get wetter

« Water management will be crucial

Page 5 |



(limate Change impacts in Thailand (Cllmate Exposure |ndex)
o

!::..'.-'.E
LR
i

LOma nmi

Baseline

RCP8.5 End

RCP8.5 Near RCP8.5 Mid

Source: IRRI CRVA (2021)



.\‘l

Diiviscke Besdllsehan -‘ ‘ k
lgr InlemaSanaly

Tmsimmmicbail (BIZ) GrebH

E: ey i A noaf L] =
lassmstinudnanmnsUgndivimiudaniiane

(Strengthening Climate-Smart Rice Farming Project)
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