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What is
Early Warning?

Cyclones & Hurricanes

Early Warning is a systematic processof hazard monitoring, prediction, and risk forecasting combinedwith the
timely disseminationof reliable information to vulnerable populationsand institutions, with the objective of enabling
anticipatory actionsthat reducedisasterrisk, protect lives, livelihoods,and ecosystems

Volcanic Eruptions

Natural Disasters
and Other Hazards § "

zoonotic or livestock dlseases

Risk Reduction: Providesadvancenotice
to minimize loss of life, livestock, crops,
andproperty

Preparedness Gives communities and
institutions time to plan, evacuate, or
safeguardesources

Rapid Response Ensuresthat emergency
systemghealth,rescueyeterinary,disaster
managementireactivatedn time.
Resilience Building: Strengthens the
capacity of society to withstand and
recoverfrom hazards

Cost-effectiveness  Preventive action
basedon early warning is far less costly
thanpostdisasterrecovery




Livestock Disease Risk Forewarning Through Al & ML Based Disease Modelling

NADRES V2 National Animal Disease Referral Expert System

https://nivedi.res.in/Nadres \2/index.php

Preamble NADRES v2 is an early warning systempoweredby Artificial Intelligenceand machinelearningwith setof capacitiesneededto
generateand disseminateaiimely and meaningfulwarning information that enablesat-risk livestock population,and guide the farmersand
organizationgo prepareandactappropriatelyandin sufficienttime to reducethelivestockdiseasencidence
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https://nivedi.res.in/Nadres_v2/index.php

Real time/Near Real time Disease Data Capture and Storage Workflow: NADRES V2 Database Flow Diagram

NADEN Centers NADRES v2 Portal Login Page Data Upload Page Compliance Across Data
Nesmie e [ ] Model Levels
= B ICARNIVEDS o e W A > Conceptual Model: High-level
——— S — e —— view of entities & relationships;
2 P — : > :::-:-;::: > defines business requirements.
= S—— =% _— - === | > Logical Model: Structures data
N f - = A e - —_— ——— into tables/columns &
R relationships: platform-
independent.
Naden Centre's will Login and upload data files or Enter data in > Physical Model: Specifies
online form via NADRES v2 Portal I Data Management | actual storage, indexing, and

database implementation details.

Purpose: Ensures data

HTML ¥
NC E E @ R consistency, integrity, and
- O i compliance during capture and
(——\ ‘ ] StIages

Seamless Data Files Upload

& Entry. o % = é @ m

My

C 1 T Datat;ase
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Database & Backup System
Backup Database & Server — Stores G

Sa
[ Set data
approval / Reject
status
By: Supervisor

Condition

periodic copies of the main database
for recovery and continuity.

Rejected
. Backup DB with Note / Accepreasg
R
= ~ w - @ Approved Data will store to Final ‘E d @
Dat.Amlysls.nd M: § Database

Visualization

Epidemiological data were compiled at the state, district and village levels from multiple sources, and a subsample of casesconfirmed in the laboratory; the dataset includes information on
susceptible populations, attack rates and outbreakssociated mortality




Real Time Climatic Factors used for Forecasting, Forewarning and Developing Risk maps

Livestock Population

Cattle 19,63,79,000
Buffalo 11,04,24,984
Sheep 15,01,13,442
Goat 7,32,94,702
Pig 92,94,830

Villages-664369
Blocks-5564

Source: 20" Livestock census,
DAHD, Gol

LST

NDVI & EVI

PET
LAI

LST

Resolution: 1km

Remote Sensing

Source:

https://ladsweb.modaps.eosdis.nas

ov/

https://search.earthdata.nasa.gov/

°C
-ltol
mm
m2/m?
NDVI &EVI,
PET, LAI

m.

Resolution:500

Meteorological

Air Temperature k
Potential Evaporation .
Rate wim
Rainfall kg/mé/s
Soil Moisture kg/n?
Specific Humidity ka/kg
Surface Pressure Pa
Wind Speed m/s
Source:

https://disc.gsfc.nasa.gov/datasets/G
AS_NOAHO025_M_2.1/summary?key
words=GLDAS

D

Resolution: 0.25 * 0.25 degree

Cloud Cover
Relative Humidity

Temperature
Temperature Max

Temperature Min
Vapour Pressure
Wet dry Frequency

Source:

https://crudata.uea.ac.uk/cru/data/hrg/q

%
%
°C
°C
°C

Livestock data (Numbers) Remote sensing | Units Meteorological Units Meteorological Units

hPa
days

_ts_4.05/cruts.2103051243.v4.05/

Resolution: 0.5 degree

*Village populations were aggregated to districts and transformed to population density

Climatic Events

Climatic event

Criteria

Rainfall event | =100mm
Maximium
Temperature
event
Minimum
Temperature
event

=35°C

< 15°C

Whole
numer

Forest fire

Ecological parameters

Incorporated

Soil PH

Elevation (Min,
Max, Mean)

Under process

Carbon Emission
Water bodies

Delta Weather Parameters:Represents the difference between two corresponding values, typically between two timetperagatare changes or trends
Static Set:Longterm deltas (20012021) showing climatic trends affecting disease patterns.
Dynamic Set:Recent deltas (2012023 averages) capturing ongoing weather changes fortehmrforecasting.

ladsweb.moda
ps. eosdls nasa

Select
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<>

Remote Sensing Data

i HDF to Geo
Selgct Time -<) Download HDF
period and files TIFF
area Conversion

Meteorological Data
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Download NC4
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=~

Extract Data
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using latl ong

2
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NC4 files using lat

long

<

CSV

Data saved in J
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Seven step approach
for risk Prediction

Limited
climatic data
were
obtained
from IMD
and NICRA
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Endemiciy
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Endemicity
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Space Time
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Discrimina
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Institutional Collaborations for Climatic Variables and Forecasting

Indian Meteorological Department (IMD) : Recentlyestablishedcollaborationto enable
real-time weather data capture (rainfall, temperature humidity, wind) from IMD&
Automatic WeatherStations(AWS). Thesedatasetsare systematicallyingested,quality-
controlled, and harmonizedfor seamlessintegration into NADRES V2 forecasting
pipelines.

Risk Communication and Advisory Dissemination
Extension of NADRES V2 advisories through IMD & farmer outreach platforms
including

V Agromet Advisory Services(AAS)

V MeghdootMobile App

V  MausamApp
Strengtheningmulti-channeldisseminationby integratingwith FRUITS and DLT SMS
alerts, NADRES portal, and socialmedia platforms, therebyensuringtimely, accessible,
andactionablesarlywarningfor farmersandstakeholders

Indian Space Research Organisation (ISRO): Partnershipto leveragesatellite-based
climatic variables (e.g., land surface temperature,soil moisture, vegetationindices,
evapotranspirationfor enhancingthe spatictemporalprecisionof diseaseaisk prediction
models

NICRA (National Innovations on Climate Resilient Agriculture): Collaborationto
utilize selectedclimatic variables and long-term climate projections for strengthening
adaptivecapacityandenhancingheaccuracyof livestockdiseaseisk forecasting

Thesecollaborations strengthen NADRES by improving the accuracy of livestock diseaseforecasting and
expandingrisk communication through | M D dusreach platforms for timely, localized advisories

MoU Signed between ICARNIVEDI and IMD on 16 -09-2025



Data Alignment and Data Annotation

Disease Data

Climate Data

19 meteorological, 5 remote Sensing, 4 climatic events, 24 Delta parameters, 4 Ecological variables 15 Livestock Disease®016to 2025
Static Dataset Dynamic Dataset e R
(Average of2011to (Average of 2023, 2024, | Yearly score
2022 predicted 2025) Disease data frord016to 2025were

assigned descending weights, with
recent years scoring higher (e 2025
=10,2024=9,¢é 2016=1). )

Data Layering
(First Static & then \

Dynamic) + - ~ r

: : : Dimensionality Reduction through
Feature extraction techniq&incipal Monthly score
Reduction Component Analysis (PCA) It combines Aggregates 10 years of monthly
features to capture more of variance outbreak data for 15 diseases and
scales it from 110 to standardize
across diseases and months,

LaggedVariables Incorporating previous months data improving comparability and aiding
timely outbreak predictian

\_ /

Input climate data




Integrated Dataset for Disease Ou Modeling

Population Data 19 Meteorological variables
[ | ) 0 : \
1 |state_id |state_name  |distrct id|district_nqdisease_i{disease_name  |month |catle |buaffalo goat  (sheep |(pg  |dbovine|dsg (|dpig |dbsg|dal |Artemp |Cloud_cover |Precipitation rate |Precipitation_water (Precipitation |Presswre  |Relative_humidity |Sea_Level pressure |Soil_moisture |Soil_Temperature |t max |tmin |Temperatju_wind |V wind |wet  |Wind_speed Vapour_pressure |Diumal_t
2 1|ANDHRAPRADESH|  102|Anantapy  189|LumpySkin Disease 12| 457102 285443| RRALRG| 4926587, 12767| 408067) 303752 0.66738| 344.659| 345.326) 16893.83007) 225243264  1135.700082 16.60944265) 1284 177868) 1550745871 -927.7200328 -190.611437) 5720221397 -1678189382( 85.1603| -G.6321) 24.3807) 95354(-16.1302) 143983 1365470058  1.24051003( -0.10948
3 1|ANDHRAPRADESH|  102|Anantap 189|Lumpy Skin Disease 12) 497102( 285443 BBA1BG| 4926587 12767) 40.9067) 303752 066738 344.659| 345.326| -16436.4469) 250361205 1796.14622 -198.1507603| -2202.44493| -1079.51206)  -BT3.B41509 1B97424682) 2460903523  -75.B0721605( -63.6857) -2.00569) 33.9836( -128616) -10.5059| 4.69859| 0834328388  0.193514062| -0.10201
4 1|ANDHRAPRADESH|  103|Chittoor 18| Lumpy Skin Disease 12| 950026 26680 535083 1696698| 3111 6RA204| 147.292| 0.20532) 215.712( 215.917| 16680.26048| 300416852 1250931859 0350420569| 1417.348000| -55.9630360)  -185.2747792 1709605800| -154.1003047)  -A0.43091673| -3.87176| 28.9984| -119.288| 13.3634)-18.7736) 14.7335| 1180030626 293800469 -0.08574
5 1|ANDHRAPRADESH|  103|Chittoor 189|Lumpy Skin Disease 12| 950026 26680 535083 1696698| 3111 6RA204| 147.292| 0.20532) 215.712( 215917| -164123620| 240515364 1755186459 -205.3458182) -1392.06346| -1125.40098 3007676172 -179.8040087) -24B.0420002)  37.39723427| -45.6270) 446898 -121.320| -13.5809 -11.9100) 7.02280| 987174541 2007000773 -0.00763
b |ANDHRAPRADESH|  104YSR. 189|Lumpy Skin Disease 12| 1370%9| 486581\ S57RG07) 1869861)  365| 40.6068| 150416 0.23602) 200.023| 200.159) 1682243845 356414616  1650.6578%h 7852598901 1313.518660) 102740312 -034.263483 -185.2889604| -170.7378163 -T74757787) 112036 55.7967) 0.20935| 9.92289) -15.6845| 19.2504( 1538068471 LA0S760973| -0.02182
7 |ANDHRAPRADESH|  104YSR. 189|Lumpy Skin Disease 12| 1370%9| 486581\ S7R607) 1869861)  3625| 40G068| 150416 0.23602) 200.023| 200.259) -16449.9675 410000105  4345.85602 -115.6903921 | -J055.08711 -L0B 4076 341737026 -51h.6983128| -253.2433391 GO0271828) 18759|-133077) B.74958| -10.75|-208256 1LB776| -1274500B|  -7.893625307 -0.00585
8 1|ANDHRAPRADESH|  105|EastGod|  189|LumpySkin Disease 12| 386021 58524p| 31RG%| 316480 18646| S0.7992| SBTTAS| 172536 140574) 151299) 1683392384 45860665 3171649239 -1A 20908355 1042234140/ 187534076 -2RB.44473%9 1229992531 301 8735001)  -28.44505909| -74145| 11795| -B75475| 15.2982( -28.3671) 125887| -G.SG017465)  -0.1B2407661| -0.00474
9 |ANDHRAPRADESH|  105|EastGod|  189|LumpySkin Disease 12| 386021 58524p| 31RG%| 316480 18646| S0.7992| SB77AS| 172536 149574) 1512%%) -167618831) 47379117 4927580363 -173.2702628) 1327985799| -373.134015 103.8310607 3074932807 -320.6284128)  110.6221462( -87.3713| 100606| -L39381| -16426( -19.6895) BASA7R| 1259610688  -11.95477787| -0.23383
10 1|ANDHRA PRADESH]  106|Guntur 188|Lumpy Skin Disease 12| 95827 882347\ 19G153| 704863  412R| 35.8B13| 70.0883 036230 16498) 165.343) 16913.97094| 3R06.56535  3928.246508 - 152700358 1064986789| 439472011  -D517698209 106.1647541) -G0.0234368)  -67.57049452( -9.9865| 984552 -SB.8617| 9.79177(-184861) 118304 -A910784f)  2.3685121| -0.00638
1 1|ANDHRA PRADESH|  106|Guntur 189|Lumpy Skin Disease 12| 95927| 882347) 196153| 704863| 4128) S.BBI3| 79.0989| (.3623%) 16498| 165.343| -16766.073| 4576.20466|  4B45.846003 -164.0468477) 9594386299 213000361  -D5B.1031032 S27465182) -538640717) 2675528722 -29.5485| ©1.1627)-48.3665| -21963|-16.2526) £.959¢1| 2388189466 -4 1800266/ -0.11636
12 I1|ANDHRAPRADESH|  110|Krishna 189|Lumpy Skin Disease 12| 78B4A| 669773 10G9BG| S93007|  736L) BS.7BIS| 80.5229| 0.84347) 176.305| 177.148| 1693813627 347351293 4785.758935 -5.T23596581) 1039.085627) 439.7109617 -103.801798 -06.02844104) -106.0040135)  -5343201299| -1B.0552| 904175)-529716| 765941(-238127) 15.1347) 4018434415)  3.080694855 -0.0326
13 1|ANDHRAPRADESH|  110|Krishna 189|Lumpy Skin Disease 12| 78BdA| 66OTT3| 1069BG| 593007)  7361) ES.7BI9| 005220 0.34347) 17e305| 177.148| -168807511) 463660377 291055712 -165.5120484) 1037752134 2753368103 3915601808 -158 7688348 -107.5066007)  67.28701065| -31.0047| 03.1335) -406878 -23.982(-13.1R05 10.875| 53.31814516)  -L3&7805505| -0.13%4
14 L|ANDHRAPRADESH|  111{Kumaol 189|Lumpy Skin Disease 12| 356122 419855| GI0574) 1985857 11482| 43.9448) 147045| (.65024) 15089) 191641 1685490339 03225558  1653.683417 §.31740242) 1063.071159) 1362757876 -964.1018954) -U15.2432344) 1781676685  -169.2043504] 341041| 81.9597) -3.96981| B45859|-108223| 14.4766| 1295473142 -1193173406| -0.09067
15 L|ANDHRAPRADESH|  111{Kumaol 189|Lumpy Skin Disease 12| 356122 419855| 610574 1985857 11482] 435448) 147.04f| 0.65024 19ﬂ.99| 19164]( -16415.6840| 394164904 4182312626 -190.7020112 8553657218 181835350 -BAA.27406%4 ADJRETET66| AL2ES1ATIR)  -12O3D7A%G8| 41%%4| 195842 73802| -202045)-120058) 995874\ 1422404206 1015634528 -0.04775
5 Remote Sensing variables || 24 Delta Parameters 4 Climatic Events 4 Ecological Parameters 52 Lag variables Weightage
' A i ‘ i A I : ) | : O
EVI LAI LST NDVI PET Delta_Air| Delta_Clo| Delta_Vaj Delta_Diy Max_temp_event |Min_temp_event |Rainfall_event |Forest_fire |Scil.PH |Ele_Max |Ele_Mean |Ele_Min [Air_temp_lag |Cloud_cover_lag [{ Min_tem Rainfall_eventForest fiYearly_Score | Month_score [out
12.9881| -18.9673| -10.4377]  3.589| 9.41457| 362292| 158281| 0.69148| -0.28536 -0.184186093 -0.113567553| 0.104380324| 0.029935722| 0.04464| 002712 270F-05|-743E-06]  3.622921063 2181.255394 | | -0.04014] 0.027172323( 003978 0 0 0
-7.68762| 11.1341| -52571| -1.28738| -2.68017| 11.1018| -5.65121| 0.52684| -0.19418 -0.15222836 -0.170618388| ©0.133832022| 0.004093454| o0.0577| oc.oooes| 1.50E-05| 3.20E-05] 11.10178831 2121552889 | -0.05408| 0111199262 -0.013%4 0 0 0
10.7045| -13.4362| -3.6083| -3.60131| 17.7653| 2.26936| 2.83466| 0.56858| -0.07617 -0.220767785 -0.104802384| -0 266926432 -D.01409836] 007207 0o01892] 413F-05] 8726-06]  2.269355864 3763.765876 | | -0.02331] -0.24834647] 0.0109 0 0 0
-3.34075| 5.27126| -5.62172| -0.99314| -0.27378| -0.59873| -2.00046| 0.6672| 0.03538 -0.321506806 -0.228965054| -D.052025754| -0.00375668| -0.05516] 0.00302| 7.65E-06] 1.456-05]  -0.5898733037 2092.921354 | [ -0.06349] -0.04471928( -0.00519 0 0 0
_3.55559| -16.3153| 0.96241| 255181| 6.86125| 2.65468| 1.145| 0.73518| -0.10514 -0.1300B8738 -0.105839256| -0.033076333| -0.00568281| 0.04519] 0.02364] 3.04E-05|-1.20E-08 2.65468264 3425.433702 | | -0.05723 -0.052223917( -0.01049 0 0 0
12.804| 11.8091] -153867| 10.6395| -2.28695| 14.8162| -0.09514| 0D.g48ag| -p.21199 -0.226729534 -0.21473486] 0.167036457| -0.00100344| 0.02243] o0.0082] 1.12F-05| 271E-05] 1481624438 3683.989957 | | -0.10913] 0.165823332( -0.01674 0 0 0
5.66404| -25.0857| -16.3558| 3.28004| 9.01207| 13.5266| 4.93798| -0.06055| 0.23808 -0.372336138 -0.110260566| ©0.124507001| -0.04201003] -0.01053] 0.02834] 157E-06|-1.36E-05]  13.52657865 2477328554 || -0.00703] n03ss57003] 0.00708 0 0 0
_E.08895| B.49717| 2.54558| E48913| 0.78739| 1.10363| -4.02832| -0.04154| 0.15877 -0.221953365 -0.126901217( 0.268877741| -0.05028612| -0.13523| 0.0306) 1.32E-05| 877E-06]  1.103625116 4447 744038 | | 006017] 021811546 -0.04043 0 0 0
12.8515] -25.1727| -16.0205| 6.95782] 7.06015| 11.0021| 0.18252| -0.07585| 0.11434 -0.208585038 -0.182418761| -0.086432491| 0.038494831| -0.01966| -0.00214| B.B3F-06]-3.14F-05] 11.09413844 3672.569643 | [ -0.04137] -0.116086136] 002902 0 0 0
02093| 285336] 0.83931] 631100] -3.73482| 712024] -2s5oees| 0.10317) 0.2219 -0.076337125 -0.134844852| 0.028749108| -0.03758224| 0.00752] 0.00657] R4sE-06| 1.20E-05] 7.120444759 4259.31318|( -0.0686] 0.007546211] -0.03532 0 0 0
12.7733| -23.4705| -17.1011 73678| 3.093143| oognas 7 3509 -0.13633| -0.09735 -0.222310268 -0.166703912 0.00B307095| 0.043491541| 0.00728| 0.00744| 1.15E-05|-2 3BE-05 9 980445061 3343 745903 || -0.07449| -0.094848073( 0.02787 9 2 1
3.36254| -0.00335| 952706| 3.53973| -6.57208 3 2721| -9.58057| -0.10823 0.0017 0.047329319 -0.087066225 0.002918407( -0.02316855| -0.13116| ©0.00222| -5.04E-05| 3.50E-05 2272097932 4383 666454 | -0.07776| -0.149150002| 0.02009 9 2 1
112068 22.3061| 11.20921| 1861091] -12.031| -237108| 224575 0.5281| -0.27677 -0.19255209 -0.213763043| 0.107262164| 0.021885126] 0.02023] o.01938] 17%E-05(-2.286-05] -2.371084125 2003.223866 [ -0.14239] 006464516] 001728 0 0 0
10.6751| 272387| -15.0177| 2 16648| -5.04711| 11.7804| -558343| 0.69902| -0.14354 -0.241831879 -0.289551551| ©0.137944723| -0.04661712 0.05892| 0.01338] 7.95E-06) 1.79E-05]  11.78039183 3577.835583 || -0.2022] 0065435832 -0.02199 0 0 0
Formula Binary Classification Dependent
~ i i i i i = E variable (Y):
Out ~ Population + Meteorological + Remote Sensing + Delta Parameters + Climatic events  |f gutbreaks >1, then it is 1 o (k)
+Ecological Parameters + Lag variables+ Yearly score + Monthly Score ytoreaxs

or else 0



Machine Learning Models: Selection and Evaluation Criteria

Model Selection Criteria
Akaike information criterion
(AIC)

Bayesian information criterion
(BIC)

Bridge criterion (BCCross
validation

Deviance information criterion
(DIC),

Likelihood-ratio test

Mallows's Cp

Minimum description length
Minimum message length (MML)
PRESS statistics

Stepwise regression

To o Po Po Po o Do Do Do Io

1. Generalized Linear Model(GLM)

2. Generalized Additive Model (GAM)

3. Random Forest (RF)

4. Kernal Support Vector Machine (KSVM)

5. Boosted Regression Tree (BRT)

6. Artificial Neural Networks (NN)

.

7. Multiple Adaptive Regression Splines (MARS)

8. Flexible Discriminant Analysis (FDA)

9. Classification Tree Analysis (CTA)

LRI

10. Support Vector Machine (SVM)

11. Decision Trees (Tree prob)

Key

chems/

Goodness of FitHow well the model explains the
data.
Model Complexity: Number of parameters; simpler
models preferred.
Overfitting: Model fits traini
poor performance on new data.

12. Least Absolute Shrinkage and Selection Operator (Lasso)

13. Gaussian Process (GP)

14. Neural Network (NN)

15. Cubiset

L [ LT T T

16. Probit Regression

17. Elastic Net

A At

1 el oc ol .

t o0

U—[ 18, 'A'cllapt'ivé' ]‘3'ooslti11g‘ ’

—1 19. Ridge Regression |

LA

Model Performance Criteria

1. KAPPA

2. ROC Using Ensembling

3. TSS Techniques

4 A Ensemble models combine
. ccuracy multiple machine learning

5. Error Rate models to improve prediction

6. Precession accuracy, reduce overfitting,

S and provide more reliable

7. Sensitivity forecasts.

8. Specificity

9. F1Score 'Q[/gflz:nlzagging, Boosting,

10. L(_)g_ loss o Methods: Voting, Averaging,

11. Gini Coefficient  Weighted Averaging.

12. RMSE

13. MAE

NADRES

NADRES Monthly Prediction Bulletin

Rl Resct Fiters

Allvears % AllManths VA

e}

Septerber 2025 predicton report of November 2025 - Part 1 (T s

September 2025 Methodology - November 2025 Predictien - Pat 2

i

—{ 20. Conditional Random Forest }

Vet-Alerts: Livestock Disease Forewarning Bulletin
(Web-based Platform)



Interactive Visualization of Al-Based Disease Predictions: State, Disease and Moit8pecific Insights in NADRES \2
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SELECT DISEASE

Choose a disease...

SELECT STATE

Choose a state...

SELECT MONTH

() September
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Livestock Disease Forecast - Initiate Control Measures for the Prospe

™
() November

| Measures for the Pr

SELECT DISEASE
Lumpy Skin Disease
SELECT STATE

Karnataka

SELECT MONTH

() September

(O October

Reset Form

Processing with Al
Analyzing disease patterns and predicting outcomes,

Lumpy Skin Disease (LSD)

Preventive Measures:

* Restrict movement of animals from infected areas.

* Dispose of infected carcasses by deep burial with lime.

If vaccinated, please ignore the disease forecast.

Disease Distribution Map

* Conduct ring vaccination within an 8 km radius using live attenuated LSD vaccines.

* Disinfect contaminated areas with appropriate disinfectants like phenolic solutions.

KARNATAKA Risk Prediction of Lumpy Skin Diseases for the month of November 2025

s
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Belgaum
Chitradurga
Davanagere
Haveri
Mandya
Mysore
Raichur
Yadgir
Ramanagara
Gadag
Hassan

Shimoga

District Name

NADRES

Cattle
549540
225603
27317
261060
369966
492588
245374
233336
287502
136311
548185

518653

Transforming Animal Health

Home About Us

National Animal Disease Referral Expert System (NADRES
v2)

& Al-Enabled Redefining Livestock Disease Risk Forewarning
9/10/2025 113741 AM

Risk Factors  Analytics Livestock Diseases Post Prediction Validation ~Contact

Lumpy Skin Diseases Livestock Disease Forecast for the November Month in KARNATAKA

Buffalo

844171

113304

123506

85501

109443

21682

12420

57438

19644

55798

107971

120563

Goat Sheep Pig
701741 757679 21784
385058 1352087 2177
124542 505630 2418
144969 313205 3347
346430 347133 9408
208206 203463 7349
282718 657633 16384
256848 437092 20504
150130 127988 T102
191656 395899 14258
129058 199387 1046
59719 42526 6160

ICAR

Month
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November
November
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November
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November
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A
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Result

Very High Risk
Very High Risk
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Medium Risk
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Interactive Visualization of Al-Based Disease Predictions: Andra Pradesh Insights in NADRES2V
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ANDHRA PRADESH Risk Prediction of Anthrax for the month of November 2025 Anthrax Livestock Disease Forecast for the November Month in ANDHRA PRADESH
| | |

Agpeotion / Kurnool 356122 610574 1985957 11482 November Very High Risk
18°N

Sri Potti Sriramulu Ne 107858 453820 1370812 3785 November Very High Risk
17°N

Anthrax

16°N

Preventive Measures:

Prakasam

* Ring vaccination and report of disease is advised.

15°N B

* Vaccination to be done in consultation with veterinarians and as decided by state animal husbandry authorities.
G 0 * Strict biosecurity measures may be followed.

14°N & - - -

» Carcass may be disposed of by deep burying covered with lime powder.
Chittoor . . . . .
“ + Contaminated areas may be disinfected with 4% formalin or 10% caustic soda.
13°N ~

* Grazing area may be restricted.

T T | T
78°E 80°E 82°E 84°E If vaccinated, please ignore the disease forecast.




September 2025 Livestock Disease Risk Maps: Visualizing High and Very HigRisk districts
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Risk Prediction of Foot and moth disease for the month of Movember 2025 Risk Prediction of Haemorrhagic septicaemia for the month of November 2025 || Risk Prediction of Lumpy Skin Diseases for the mon isk Prediddn of Peste, it Risk Prediction of Sheep and Goat pox for the month of November 2025 Risk Prediction of Theileriosis for the manth of November 2025 Risk Prediction of Trypanosomiasis for the month of November 2025
o
b .
S\ o
s
20

Foot and mouth Haemorrhagic Lumpy Skin disease  Peste des petits Sheep and Theileriosis

_ ) : _ Trypanosomiasis
disease septicaemia ruminants Goat pox



End to End Risk Communications

Monthly Forecasting of 15 Livestock Diseases (Based on Al and ML models) Dissemination to all Stakeholders

¥

Hard Copy (vet-

alert, Livestock Diseases
Risk Forewarning
Bulletin)

Dissemination
by Post

l

DAHD and
ICAR officials

Soft co PY (vet-alert,

Livestock Diseases Risk
Forewarning Bulletin)

Via emails

LDF & NER
LDF Mobile
application

Tvestock Disense Forewarning (LDF Mobile Application)

State Veterinary
Officials(52),
KVKS (73D,
NADEN centers

Real time access
by field users
(100+ Users)

V Veterinary nodal

NADRES Website

o =

=: ==l B

httpsT/G/ni“'\;edi.rr'es.in/Nad ;‘

res v2/index.php

Total Visitors: 27
Lakh Individuals (as
of latest update)

Fruits SMS
alerts to
registered
farmers

HHI |
14 i

V 33.69lakh SMS alerts
were sent to farmers in
September2025

V 35.80million SMS alerts
disseminated via
FRUITS (April 2024-

DLT SMS
to
Veterinary
Doctors

™

[

V 16,721SMSalerts
sent to
veterinarians in
September 2025.

V 2.13 lakhSMS
alerts sent to vets
from September

Social
Media
Platforms

YouTube:
https://www.youtube.co

m/@icar-nivedi

Facebook
https://www.facebook.co
m/icarnivediofficial /

Instagram
https://www.instagram.c
om/p/DF5DkagymcW/?i
ash=N2NvZXR5cHp3cX
di

LinkedIn
https://www.linkedin.co
m/feed/update/urn:li:sh
are:72946673718294364
17/

X (Twitter)
https://x.com/dilnivedi/s

tatus/1888899265411645

. August 2025.
(55 including P1 &Co -P1) officers use the system g 5 2024 to August 236
to create datadriven 2025. GitHub:
Sampling plans for https://github.com/SEL-
NIVEDI/
targeted surveillance.
Goals Risk C ication: Reaki int ti h f risk inf ti
V Empowerment: Facilitate protective and preventive actions. : : ; e ISk “ommunication. Reartime, interactiveexchangeot risk information
V' Trust and Credibility: Strengthen confidence in expert guidance. I pformed Farming Community & Veterinary Authorities to enableinformeddecisionsandprotectiveactions
V Behavioural Change:Encourage adoption of rigkitigating A Early Response L ) ) )
behaviours. A Risk Mitigation Beneficiaries Supportsfarmers, veterinarydoctors,and policymakersin
V Community Engagement:Involve communities as active partners in A Animal Health Protection preventiondecisioamaking,andbuildingtrustin institutions
G risk management strategies. G J

J



https://nivedi.res.in/Nadres_v2/index.php
https://www.youtube.com/@icar-nivedi
https://www.facebook.com/icarnivediofficial/
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https://www.linkedin.com/feed/update/urn:li:share:7294667371829436417/
https://x.com/dilnivedi/status/1888899265411645536
https://github.com/SEL-NIVEDI/

Field-Level Accuracy of District-Wise Disease Forecasts vs. Reported Cases (AGXR24)

SLNO Diseases 2023 2024
Ground-
No. of Districts No. of Districts No. of Districts No. of Districts Truth
Forecasted Reported Forecasted Reported Observations
. . After T
1 African Swine Fever 153 239(from march) 537 Mirntk\:\;o
2 Anthrax 257 20 253 38
3 Babesiosis 836 488 1074 473
4 Black quarter 430 68 592 53
5 Bluetongue 45 ) 54 22 False Negative Error:
Districts Reported but Not Forecasted
6 Classical Swine Fever 97 27 588 12 In 2024, a total o24 districts
7 Enterotoxacmia 305 61 418 67 (approximatelyl0.76%) reported at least
one disease outbreak, even though they
8 Fascioliasis 566 106 572 106 werenot forecasted by the system.
9 Foot and mouth disease 664 101 1001 83
10 Haemorrhagic septicaemia | 461 22 872 39
. False Positive Error:
11 Lumpy Skin Diseases 30(from oct to dec) | 116 508 289 Districts Eorecasted but Not Reported
12 |Peste des petits ruminants | 810 172 968 142 Meanwhile,26 districts (around3.94%)
wereforecastedto have outbreaks, but
13 |Sheep & Goat pox 478 57 526 30 no casesvere reported from these
14 |Theileriosis 793 496 936 501 SEIEE
15 Trypanosomiasis 692 325 802 363




PostPrediction Validation of Livestock Disease Forecasts Using Outbreak

Anthrax prediction during 2023 for accuracy - S g Black Quarter prediction during 2023 for
checking : T : accuracy checking

NADRES v2 If implemented, could have prevented
542 Black Quarter cases from January to June (=
83.33%)

NADRES v2 If implemented, could have
prevented 93 Anthrax cases from January to
March (=80 %)

= Total attacks during 2023 : 650

e Spreads in : 28 districts

NADRES v2 predicted : 23 districts (= 82.14 %)
* Majority of attacks :January to June

* Total attacks in Jan-Jun: 484

* During Jan-Jun percentage of attacks : 74.46 %
* Spreads in : 24 districts (Jan-Jun)

NADRES v2 predicted : 20 districts (= 83.33%)

» Total attacks during 2023 : 116
* Spreads in : 10 districts

NADRES v2 predicted : 8 districts (=80%)
e et _ = Majority of attacks :January to March
I oiscrse predicied ﬁ . * Total attacks in Jan-Mar: 66

P * During Jan-Mar percentage of attacks : 56.9%
* Spreads in : 5 districts (Jan-Mar)
. » - R ) NADRES v2 predicted : 4 districts (=80%)
1 1

L L L L L i L 0 500 1,000 2,000 Kilometers
L L L L L L |

Validation of NADRES v2 showed80% accuracyin predicting Anthrax outbreaksin 2023 highlighting its
potential to prevent most caseshrough early warning.

FMD prediction during 2021 for accuracy
checking

‘%}?{, NADRES v2 If implemented, could have prevented

‘ B ‘ [ ea 8¢ A
g‘{ir"l s - 11,685 FMD cases from June to November (=74%)
e

Validation of NADRES v2 showed&83% accuracy in predicting Black Quarter outbreaks during 2023

underscoring its potential to prevent most caseshrough timely early warning.

Theileriosis prediction during 2023 for accuracy
checking

NADRES v2 If implemented, could have prevented
2907 Theileriosis cases from January to August (=
92.30%)

» Total attacks during 2021 : 19363
* Spreadsin : 116 districts
NADRES v2 predicted : 82 districts (=71%)

« Total attacks during 2023 : 4271
* Spreadsin : 60 districts
NADRES v2 predicted : 54 districts (= 90.00%)

Districts with

* Majority of attacks :June to November =y * Majority of attacks :January to August
Bkrnh * Total attacks in June —Nov : 15791 : * Total attacks in Jan-Aug: 3150
B s Prediced ‘ * During June-Nov percentage of attacks : 81.5 % N '.,ﬁ ' * During Jan-Aug percentage of attacks : 73.75 %
N ﬁ ' * Spreads in : 104 districts (Jun-Nov) A : * Spreads in : 52 districts (Jan-Aug)
A '- NADRES v2 predicted : 77 districts (~74%) : ~.“ NADRES v2 predicted : 48 districts (= 92.30%)

0 500 1,000 2,000 Kilometers * 0 500 1000 2,000 Kilometers
L L I L L | L 1 L

Validation of NADRES v2 showed74% accuracyin predicting FMD outbreaks in 2021, highlighting its

Validation of NADRES v2 showed 9230% accuracy in predicting Theileriosis outbreaks in 2023

potential to prevent most caseghrough early warning.

highlighting its potential to prevent most caseghrough early warning.



PostPrediction Validation Using ProMED Data

We validatedour forecastedaesultsfor livestockdiseasesisingProMED outbreakreports
U Monthly forecastsverecomparedvith actualreportedoutbreakdo verify whetherthe predicteddiseasesccurredn thesame

monthandatthe samepredictedocations

U Thisspatiotemporalvalidationhelpedassesshe accuracyof the diseasdiming in our forecastingnodel

@py Skin Dis@

BELAGAVI (KARNATAKA) : PUBLISHED DATE 26-11-2024 : LUMPY SKIN DISEASE STRIKES CALVES IN

@can Swine F@

BELAGAVI

Q@ ProMED
INTERNATIONAL SOCIETY
FOR INFECTIOUS DISEASES

e Dt JULE TR 0636 57
SubjetPRO/SOASYCumpy s iease-Tnde ). Katale) el calves

Avchive Number. 20241126, 8720274

LUMPY SKIN DISEASE - INDIA (02 KARNATAKA| CATTLE, CALVES
A ProMED-mail post

htpwwwpromednalorg

ProMED-malis 2 programof the

IntermationalSociety for Infectious Diseases

hitpulwwwisidorg

The district|[Belagavi, Karnataka state, India]|is once again battling lumpy skin disease, a

contagious viral disease that a acts cattle, and this time, it is spreading mostly among calves. The
department of animal husbandry has commenced vaccination of calves on Monday |25 Nov 2024].

This is the third wave of lumpy skin disease. In the rest phase, the disease a acted local cattle,
while the crosshreed cattle were a acted in the second phase. In the third phase, it is a acting the
calves, especially the cow calf. However, department sources said the severity of the disease has
considerably decreased as compared to the rest phase.

As far as Belagavi district is concerned, the disease has been found in several pockets, mainly in
Kittur taluk. Lumpy skin disease is transmitted by blood-feeding insects, such as certain types of
flies, mosquitoes, and ticks. It causes fever, nodules on the skin and can lead to death, especially
among cattle that were not previously exposed to the virus.

"We started vaccinating calves from Monday 25 Nov 2024]. In the district, there are
approximately 70 000 calves, and we have planned to complete their vaccination within a week. We
received 1.6akh [160 000] doses of vaccination to vaccinate all calves between 4-12 months. The
vaccination is not required for a calf below 4 months because of its naturally strong birth
immunity," Rajeev Koler, deputy director of the animal husbandry department told TOL

NIVEDI PRECTION Reported September 2024 and Predicted November 2024

Belgaum VHR VHR NR
Davanagere NR VHR NR
Haveri VHR VHR NR
Kodagu NR VHR NR
Koppal NR VHR NR
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I~ Medium Risk

Low Risk

Very Low Risk

No Risk / No Data




