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Five Pillars of the Early Warning/Climate Information
Value Chain
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Enhancing Data
Availability and
Accessibility
Enhancing observation and
monitoring systems to
generate and seamlessly
integrate data in a single
platform that can be easily

Sectoral
observation data

Enhancing integration of
standardized and
disaggregated sectoral
observation data for analysis
with hydro-met datasets

Modeling and
Forecasting

Enhancing forecast skill, and
forecast spatial and temporal
resolutions, as required by
stakeholders/user institutions
and communities

Thresholds
determination
Determination of sectoral

thresholds to enhance risk
analysis

Translating Data
into Actionable
Information

Co-production of services
between NMHSs and sectoral
institutions for impact-based

forecasting and climate
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Societal
Engagements and

Feedback
Capacity building of
stakeholders in application of
multi-hazard, multi-scales

decision guidance information
and obtaining feedback for

S@S
o

Research and
Development

Connecting advances in
science, technology, and
innovations to users
requirements for cost-effecient
and efficient solutions




Multi-hazard, Multi-timescales Application of Climate
Infarmatinn

Historical Climate Data

Decisions:
Saving lives, properties

Decisions: Development Planning
Saving livelihoods

1 10days 1 1
DAY DAY MONTH SEASON

Planning: Review of contingency
plans, resources allocation,
logistics preparation

—

Planning: Review of contingency
plans, resources allocation,

logistics preparation

Relevant Geohazard Information
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Climate Water Agriculture Livestock

Disaster
Management

Planning and
Development

Transport

DATA @

Dynamic regional data
repository for climate and
sectors

* About 358 climate and sectoral
datasets/library of datasets
available in RDAS

Climate and Crops

=

Climate and Water

Climate Drivers and
Climate Behaviors

Climate and Livestock

Easy to understand analyses
of time-series climate and
sectoral datasets to identify
behaviour  patterns, and
relationships between
climate and sectoral
parameters

ANALYTICS <)

Analyses of time-series

climate and sectoral
datasets

* 6 analytics tools developed and
operational
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Severe Weather
Impacts Analysis Tool

EL Nino Imoacts |
Analysis Tool

4

Analyses of potential impacts
of anticipated
weather/climate phenomena
per assessment of historical
sectoral impacts, forecast
data, and other prevailing
conditions

PREDICTIVE TOOLS < )

Predictive climate
impacts tools

* 4 predictive tools developed and
operational




Data Tools in RDAS
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Unconducive

Conducive

Parameters Temperature Sensitivity for Livestock

Livestock BHOJPUR
DHANKUTA
Country ILAM
JHAPA

Nepal ~
KHOTANG
Province/State MORANG
OKHALDHUNGA
Koshi v PANCHTHAR
Livestock Category SANKHUWASABHA
SOLUKHUMBU
Cattle v SUNSARI
. TAPLEJUNG
SEscieS TERHATHUM
UDAYAPUR

Cow v

Cow (Dry period) Cow (Pregnant) Cow (Lactating)

a
<
=

34

The Temperature District

BHOJPUR

Species Stage

Sensitivity Alerting System Dry period

(TempS), provides alerts
when anticipated
becomes
critical for different
livestock categories and

Cow

Status
conducive

Temperature Max
26.09 °C

Temperature Min
19.11 °C

temperature

] x8

growth/productivity stages. B Conducive Temperature Range

-6°C - 32°C
Made available for South
Asian region, the tool
ingests ECMWF
temperature forecast data,
utilizes livestock-weather
estimate

o _-

thresholds to
R
Configure ’
Login
Livestocks

Cow (Breeding)

Temperature (°C)

40

Cow (Heifer) Cow (Calves)

7-Day Temperature Forecast

2025-06-25 2025-06-26 2025-06-27 2025-06-28

Date

2025-06-29 2025-06-30 2025-07-01

-~ Min Temperature
Upper Conducive Bound

-4 Max Temperature Lower Conducive Bound

Short-range/Medium-range Forecast

Data

RDAS Climate Data

Ministry of Planning
Development & Special
Initiati

Crop Suitability Analysis

Current Year vs 2100

Land Use & Land Cover

+ Analysis Parameters
@ Area Crop Suitability

Land Surface Temperature
Green Transport

ADVISE

Data and Analytics

Resources

==

Il very High Suitable Area (80% - 100%

B High Suitable Area (60% - 79.9%)

Medium Suitable Area (40% - 59.9%)

Low Suitable Area (20% - 39.9%)
Very Low Suitable Area (0% - 19.9%)

u
== | eaflet

Province

+ Analysis Parameters
@ Area Crop Suitability

‘ 8 Export |

V] SSP2 4.5 ~

|| Very High Suitable Area (80% - 100%)

|| High Suitable Area (60% - 79.9%)
Medium Suitable Area (40% - 59.9%)
Low Suitable Area (20% - 39.9%)
Very Low Suitable Area (0% - 19.9%)
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Search Area
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Climate Projection Data

Normal vs Monthly Averages during El Nifio Years rD-| =
ERA5_land dataset, 1980 to 2010 vy T
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® AvgRainfall
Avg Rainfall in Weak El Nifio
Avg Rainfall in Moderate El Nifio
0 @ Avg Rainfall in Strong El Nifio
@ Avg Rainfall in Very Strong EI Nifio

Rainfall (mm)
[
(=2
(=]

Jan Feb Mar Apr May Jun Jul
Month

Aug Sep Oct Nov Dec

El Nifio Events are defined as 5 consecutive overlapping 3-month periods at or above the +0.5 anomaly. For an event to be categorized as
weak, moderate, strong or very strong it must have equaled or exceeded the threshold of the highest category for at least 3 consecutive
overlapping 3-month periods. The threshold is further broken down into the following: Weak (with a 0.5 to 0.9), Moderate (1.0 fo 1.4),
Strong (1.5 to 1.9), and Very Strong (= 2.0) events

Normal vs Daily Averages per Month during Days of MJO Phases 1 to 8 and Weak MJO q =
ERA5 land dataset, 1980 to 2010 Dl

(]

@ Avg Rainfall in MJO Phase 1

@ Avg Rainfall in MJO Phase 2

@ Avg Rainfall in MJO Phase 3

@ Avg Rainfall in MJO Phase 4

& @ Avg Rainfall in MJO Phase 5
Avg Rainfall in MJO Phase 6
Avg Rainfall in MJO Phase 7

@ Avg Rainfall in MJO Phase 8

Avg Rainfall in Weak MJO
The Madden-Julian Oscillation (MJO) is the major fluctuation in fropical weather on weekly to monthly timescales TIRF ”ﬁaﬁ\- n}%gfhumvanate MJO
(RMM) index defines MJO through projection of daily anomaly data onto the leading pair of empirical orthogonal functions of the combined fields
of equatorially-averaged Outgoing Longwave Radiation to obtain two principal component time series called RMM1 and RMM2. The RMM1 and
RMM2 indices define a 2D phase space. This phase space is used to define eight "strong" MJO phases, each corresponding to the geographical

position of its active convective center. A Weak MJO category defined when the recorded amplitude in a day is less than 1

Rainfall
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Month

Rainfall (mm)

Rainfall {mm)
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Average Rainfall during EI Nifio Years - January (=)
ERA5_land dataset, 1980 to 2010 ik

=+ Avg Rainfall

Avg Rainfall in Weak EI Nifio

Avg Rainfall in Moderate EI Nifio
@ Avg Rainfall in Strong EI Nifio
@ Avg Rainfall in Very Strong El Nifio

1980 1983 1987 1988 1992 1995 1998 2003 2005 2007
Year

<>

January

Normal vs Daily Averages per Month during Days of MJO Phases 1 to 8 and Weak MJO "D’

ERA5_land dataset, 1980 to 2010 ol
® Avg Rainfall in MJO Phase 1

@ Avg Rainfallin MJO Phase 2
@ Avg Rainfall in MJO Phase 3
@ Avg Rainfall in MJO Phase 4
@ Avg Rainfall in MJO Phase 5

Avg Rainfall in MJO Phase 6

Avg Rainfall in MJO Phase 7
@ Avg Rainfall in MJO Phase 8
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Avg Rainfall in Weak MJO
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Climate Drivers




MIO and Local CI
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B RDAS Analytics Home Predictive Tools MJO and Local Climate

rameters

Country @

El Nino and Local Climate

Normal Rainfall (mm) for

Pt |

|~ RDAS Analytics

Normal Rainfall (mm) for Rainfall Anomaly (mm) for

Rainfall Anomaly (mm) for

Rainfall Anomaly (mm) for
e P

Cauntry © T v
Pakistan Sri Lanka
District & District @
Faisalabad Hambantota
Data @ Data Source @ Dataset Guide
ERAS_land

Rainfall
Mean tem perature From Year ® To Year @

Select variables
Meoneragala District, Distrikkaya : -2.67 mm

Data Source @ [Dataset Guide
——y
ERAS i

From Year @ To Year & / g L - B
| I 1 I 1 I 1 1
12 15 -200 -160 -120 -80 -40 80 120 160 200

-150 o 150 300 £
Anomahy Raintall fmm) Anomaly Rainfall (mm)

-80 -40 0

I |
Anomaly Rainfall (mm)

300 450 600 70 9M0 : -600 -150 0 150
Marmal Rainfall {mm) Anaraly Rainfall fmm)

Normal Rainfall (mm)

Anomaly Year ® Anomaly Year @

Month @

Anomaly Year
1982 2005

Anomaly Year
January

Data Variable © Month &

Mave to Prediction Rainfall January Select Year Sebect Year

MNormal vs Monthly Averaged during El Nino Years Pearson Correlation Plot | Matrix Normal vs Daily Averages during MJO Years Pearson Correlation Plot | Matrix

Normal vs Daily Averages per Month during Days of MJO Phases 1 to 8 and Weak MJO O = Normal vs Daily Averages per Month during Days of MJO Phases 1to 8 and Weak MJO 0 —
L —

ERAS_land dataset, 1980 to 2010 ad ERAS5_land dataset, 1980 to 2010
@ Avg Rainfall in MJO Phase 1

@ Avg Rainfall in MJO Phase 2
@ Avg Rainfall in MJO Phase 3
@ Avg Rainfall in MJO Phase 4
@ Avg Rainfall in MJO Phase 5
@ Avg Rainfall in MJO Phase 6
@ Avg Rainfall in MJO Phase 7
@ Avg Rainfall in MJO Phase 8
Avg Rainfall in Weak MJO
Normal Rainfall

Average Rainfall, Temperature during EI Nino Years - January
ERAS dataset, 1950 lo 2020

MNormal vs Monthly Averages during El Nino Years

ERAS dataset, 1980 to 2020
= - Avg Rainfall

Mg Rainfall in Weak El Nino
@ #wvg Rainfall in Modorate El Ning
@ Avg Rainfall in Strong EI Ning
@ Avg Rainfall in Vory Strong El Nino
#vg Temporatura

@ Avg Rainfall in MJO Phase 1

@ Avg Rainfall in MJO Phase 2

@ Avg Rainfall in MJO Phase 3

@ Avg Rainfall in MJO Phase 4

@ Avg Rainfall in MJO Phase 5

@ Avg Rainfall in MJO Phase 6

@ Avg Rainfall in MJO Phase 7 .!

@ Avg Rainfall in MJO Phase 8

Avg Rainfall in Weak MJO 1981 1982 1983 1984 1985

@ @"’ u?"\ lﬁ' @"" Uﬁ'—‘ u?? @"’ @P &S\ o \‘-“’9 The Madden-Julian Oscillation (MJO) is the major fluctuation in tropical weather on weekly to monthly timescales, The Realdime Jultivariate MJO Month

b3 W b b W L% o S T P AP (RMM) index defines MJO through projection of daily anomaly data onto the leading pair of empirical orthogonal TUNCHONE of the Fombined fields
Year of equatorially-averaged Outgoing Longwave Radiation to obtain two principal component time series called RMM1 and RMM2. The RMM1 and
RMM?2 indices define a 2D phase space. This phase space is used to define eight "strong” MJO phases, each corresponding to the geographical

position of its active convective center. A Weak MJO category defined when the recorded amplitude in a day is less than 1.
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modesata, strong of vl of excacded the d of the highest catagory consacutive g 3-month Highcharts.com
{with a 0.5 to 0.9), Modurate

Jaruary January

l~~ RDAS Analytics MJO and Local Climate ® Help ® Login

Parameters

Country @

@ Help @ Login

Home Analytics Predictive Tools

Parameters i

Rainfall Anomaly (mm) for Rainfall Anomaly (mm) for

Country &
Pakistan

Sri Lanka
District @
District &

Hambantota

Faisalabad
Data Source @ Dataset Guide

Data & r¥.y 1 (24 r U -2 7 P g >
« ¥ e - i 4 - ! Sk ¥ ERAS_land
Rainfall 3 a . ] 2 J
. v o 4 b ' e, 4, From Year ® To Year @
Mean temperatuse B
1980 2010

Select variables

Data Source ® Dataset Guide
ERAS

From Year & F : —— o
I 1 1 1
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Ancmaly Rainfall (mm)

1980 < | |
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Mormal Rainfall fmm) Ancmaly Rainfall fmm) Ancmaly Rainfall {mm)
Data Variable &

Normal Rainfall (mm) Anomaly Rainfall (mm)

Anomaly Year Anomaly Year @

1982 2005

Month @

Month & Anomaly Year © Anomaly Year & January

Move to Prediction Raintall January Select Year Select Year

Normal vs Daily Averages during MJO Years Pearson Correlation Plot | Matrix

Mormal vs Monthly Averaged during El Nino Years Pearson Correlation Plot | Matrix

Months @

Data Variable & Months &

Generate Correlation

Raintall Select multiple months Generate Correlation February >< January X March >< Select multiple months

Cormrelation between Weak El Nino and Accumulated —
Rainfall =

ERAS dataset, 1380 to 2020
E‘EE P A—Bonmd

T
05
El Nino (ONI}

Accumulated
Rainfall

Pearsen correlation coefficient: -0.41

The value -0.41 indicates Woak El Nina has a madium negative comelation
with Rainfall in This is based on analysis of
Accumulated Rainfall behavior in Faisalabad from 1580 fo 2020 where
Waak El Nino was recorded

Correlation between Moderate El Nino and
Accumulated Rainfall
ERAS dataset, 1980 to 2020
= WB s a a8,
= T

Accumulated
Ranfall

1
El Nino [ONI}

Pearsen corrslation coeficient. -0.46

Tha value <048 indicates Mederate EI Ning has a modium negative
ion with Rainfall in Fai This is based on
analysis of Accumulated Rainfall behavior in Fassalabad from 1980 to 2020
whare Modorate El Ning was recordad.

Cormelation between Strong El Nino and Accumulated —
ainfall -
ERAS dataset, 1580 to 2020

1
El Nina [ONI}

Accurmulated

Pearson carelation coefficient: -0.21

The value -0.21 indicates Strong El Nino has a woak negative correlation
with Accumulated Rainfall in Faisalabad. This is based on analysis of
Accumulated Rainfall behavior in Faisalabad from 1980 to 2020 where
Strang El Nino was ncordad,

Correlation between Very Strong El Nino and
Accumulated Rainfall
ERAS dataset, 1380 to 2020

8 2 P
T -
1 2
El Nino [ONI)

Accumulated
Rainfall
{mm)

w
]
=

Pearson corrslation coefficient: -0.26

The value <0.26 indicates Voery Strong El Nino has a weak negative
cormalation with Accumulated Rainfall in Faisalabad, This is bazed on
analysis of Accumulated Rainfall behavics in Faisalabad from 1980 to 2020
whare Vary Strong El Ning was recorded,

Correlation between MJO Phase and Rainfall Anomaly
ERAS_land dataset, 1980 to 2010
120

-40

Phase
Pearson correlation coefficient: -0.11
The value -0.11 indicates MJO Phase has a very weak negative correlation with rainfall in

Hambantota. This is based on analysis of rainfall behavior in Hambantota from 1980 to 2010
where MJO was recorded.

Corr i 1 MJO A and
ERAS5_land dataset, 1980 to 2010

Amplitude
Pearson correlation coefficient: 0.05
The value 0.05 indicates MJO Amplitude has a very weak positive correlation with rainfall in

Hambantota. This is based on analysis of rainfall behavior in Hambantota from 1980 to 2010
where MJO was recorded

Highcharts.com

MJO Ph 2 and
ERAS_land dataset, 1980 to 2010

15
Phase-Amplitude

Pearson correlation coefficient. -0.07

The value -0.07 indicates MJO Phase-Amplitude has a very weak negative correlation with
rainfall in Hambantota. This is based on analysis of rainfall behavior in Hambantota from 1980

to 2010 where MJO was recorded.
Highct




[~ RDAS Analytics

Home Predictive Tools

Crop Calendar Suitability to Observed Climate

Wheat Stages and Water and Temperature Requirements in Faisalabad Download Report &,

Mew

£

Germination,
Seedling

Booting,  Booting,
Tiletiag Flowering Flowering

Max Temp:  Max Temp:
Max Temp: 30.00 30.00 30.00
Min Temp: 5.00 Min Temp:  Min Temp:
Water: 120.00 5.00 5.00
Water: 195.00 Water: 150.00

Crop: Wheat
Season: November to April
Location:

Analysis:

The water requirement for Wheat, during November to April is
2.92% of the average observed rainfall in the years 1995 to 2024,

The temperature requirement for Wheat, during November to Apr
is generally close to or within the range of the average cbserved
temperature during the season in the years 1995 to 2024 of data.

This overall deficit in water requirement against rainfall and
temperature requirement against the observed temperature are

attribustar tn the fallrwinne

[~ RDAS Analytics

ameters

Country ®

Bangladesh

Province @

Chittagong

District @

Chittagong

Data Source @ Dataset Guide

Rainfall (mm)

ERAS_land

Year ®
1980

Start Analysis

Formation

Max Temp: 30.00 Max Temp: 30.00 Max Temp: 30.00
Min Temp: 500 Min Temp: 5.00  Min Temp: 5.00
Water: 150,00  Water: 120.00 Water: 120,00

Recommendation

Home Predictive Tools

Total Rainfall (mm)

Physiological
Maturity

Physiological
Maturity

Max Temp: 30.00
Min Temp: 5.00
Water: 75.00

Max Temp: 30.00
Min Temp: 5.00
Water: 75.00

The analysis suggests that the observed rainfall during
MNovember to April represents an overall 2.92% of Wheat's water
requirement for its full crop production cycle.

This suggests that Wheat production in is driven by
infrastructures and practices other than utilization of rainfall
[e.g. irrigation network/system; underground water extraction).

This implies that any disruption in the system for supplying
water for Wheat cultivation/production during the season, could
significantly impact crop cultivation/production,

In the long-term, systems for supplying water for Wheat
cultivation/production in have to be sustainably ensured to
maintain the crop preduction performance; unsustainable

nrartirac have tn ha addraccad fan rantinonoee Arannaed water

Rainfall Anomaly

Number of Rainy Days

Total Rainfall (mm)
Chittagong, 1980

® Observed Rainfall @ Normal Rainfall

Rainfall observation/s with thickened borders indicate an anomaly versus the Normal Rainfall.
Anomalous values are defined as 2+20.0% from the Normal

Anomalous Seasons:

Anomalous Months:

Rainfall {mm)

Number of Anomalous Pentad:
[ = J

Rainfall by Month (mm)

Highcharts com

Rainy Days by Month

Rainfall by Month (mm)
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Country Boundary

Change Analysis
Distribution (in Hectares)

Layer switcher

Nepal Country Boundary
Nepal Province Boundary

Nepal District Boundary

Land Use and Land Cover Change Analytics

The Land Use and Land Cover Change Analytics was
created by RIMES as part of the CARE Project
Component 1. It uses freely available datasets,
allowing users to interactively view land cover
distribution and trends at specific administrative levels.
The data is sourced from Esri Land Cover. For more
information about the data, please visit the website
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Country Boundary
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Fallow/Abandoned Land (Over all 2017 - 2024)

rsistent Fallow Land

Layer switcher

Nepal Country Boundary
Nepal Province Boundary

Nepal District Boundary

Farmland abandonment was primarily computed based
on the ESRI LULC data products. Annual changes in
cropland pixels from the base vyear to forest,
rangeland, or bare land in the following consecutive
year were mapped as farmland abandonment for that
particular year. Additionally, changes in cropland pixels
from the base year (2017) to forest, rangeland, or bare
land in 2024 were mapped as farmland abandonment
for the year 2024. Persistent cropland was computed
using annual LULC data from 2017 to 2024. A pixel
was considered persistent cropland if it was classified
as cropland for each year. The persistence value
ranges from 1 to 8, where 1 indicates the very low
persistence cropland and 8 indicates the Permanent
cropland. After computing the persistent cropland layer,
it was masked using built-up area pixels to_highlight
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Analysis of histonical rainfall chsarvations asseciated with Moderate E1 Ning

events from 1380 1o 2020 suggests potential mnimum Accumulaled Rainfall

of 32 88 mm and potential maximuem Accumulated Rainfal of 3286 mm for
the menths of June, July, Ausgust,

The analysis of model confidance imglies that the potential range of
Accumulated Rainfall associated with the upcoming Maderate El Nino avent
s likely b0 be within the predicied range. However, the cccumence of exireme
avents may impact on the overall perfermance of rainfall far the pericd
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Analysis of historical rainfall observations associated with Stnong El Nino
events from 1860 1o 2020 suggests potential minimum Accumalated Rainfall
of 27.48 mm and potontial maximum Accumulated Rainfall of 27,48 mm for
the manths of June, July, August.

The analysis of madel confidance, howawer, imphies that the patential range
of Accurmulated Rainfall associated with the upcoming Streng EI Ming event
may b highly variable, hence caution in applying the mode! is advised,
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Analysis of historical rainfall observations associaled with Moderate La Nifia cvents from 1930 to 2010
suggests potental minimum Accumulated Rainfall of 2 55 mm and potential maximum Accumuiated
Ranfall of 255 mm for the months of January, February, March

The analysis of model confidence, however, implies that the potential range of Accumulated Ranfall
assaciated wilh the persisting Moderate La Nifia event may be highly varizble, hence caution in applying
the model is advised
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Scatter Plot between Strong La Nifia and Accumulated Rainfall
ERAGS dataset, 1980 to 2010
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Analysis of historical rainfall obscrvations associated with Strong L Nifia cvents from 1980 to 2010
suggests potential minimum Accunulated Rainfall o0 0 mm and potential maximum Accumulated
Rainfall of 0.0 mm for the months of Jaruary, Fetruary, March

The analysis o model confidence implies that the potential range of Accumlaled Rainfall associatsd wilh
the persisting 3trong Lz Nifia event is likely fo be within Ihe predicted range. |lowevar, the occurrence of
estreme events may impact 01 the overall performance of rainfall for the perod
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Analysis of historical rainfall chsarvations associated with Woak EI Nino
events from 1980 to 2020 suggests potential minimum Accumulated Raintal
ol 15.4 mem and potential maximem Accumulated Raintall of 15.4 mm for the

menths of Juna, July, August.

The anatysis of model confidence, however, implies that the potential range
of Accumulated Rainfall associated with the upcoming Weak El Nino ovent
may ba highly wariable, hence caution in applying the model is advised.
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Analysis of historical rainfall observalions associaed with Very Strong E1
Nino avents from 1980 to 2020 suggests potential minimum Accumulated
Rainfall of 37,53 mm and petential maxmum Accumulated Rainfall of 37,53
i fof the months of June, July, August.

Tha anatysis of model confidence, howevar, implies that the patantial range

of Accumulaied Ramfall associated with the upeoming Very Strong EI Mino
wvent may be highly variable, honce caution in applying the model is advised
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Aralys's of historical rainfall observations associated with Wesk La Nifia events from 198010 2010
suggests polential mnimum Accumulated Rainfall of 0.0 mm and potental mesimum Accumulatedd
Rainfall 0f 0.0 mm for the months of January, February, March

Tha analysis of mocel confidence imples that the potential range of Accumulated Ranfall associated wih
the persisting WWeax La Nifia event is ikely fo be within he predicied range. However, the occurrence of
exlienms events may inpact on tie overall peiformance ofiainfall fon (he period
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