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Artificial Intelligence/Machine Learning-Based Surveillance Model Development

• Not sample based only opportunistic 
model

Passive Surveillance 
model 

• Host factors acts as signal/source 
early detection of outbreaks 

Event-based 
Surveillance model 

• Risk other than host such as 
ecological, environment, trade etc., 
by risk based probability sampling 
method

Risk-based 
Surveillance model

• Systematic or regular recording of 
cases of a designated disease or a 
group of diseases by probability 
sampling method

Active surveillance 
model 

• Non-invasive method of surveillance 
that involves the collection of 
environmental samples by advanced 
probability sampling methods

Environmental 
Surveillance model

https://www.nivedi.res.in/Nadres_v2/

https://nivedi.res.in/PDDES/

https://nivedi.res.in/nicra/

Involved in providing village-level Nationwide surveillance plans for FMD, Brucellosis, PPR and CSF

PDDES

CaDDES

https://www.nivedi.res.in/Nadres_v2/
https://nivedi.res.in/PDDES/
https://nivedi.res.in/nicra/


Schematic representation of Two-stage stratified random sampling and formulaSampling Plan tab under NADRES Website

Sampling plan BulletinData Requirements Specifications (DRS) Sampling Plan

LH-DCP Portal : Cloud-Based Digital Platform for Active Livestock 

Disease Surveillance and Control 

https://nivedi.res.in/Nadres_v2/lhdcp/index

Approximately 5,39,535 samples are allocated annually across India for monitoring and

surveillance of four prioritized animal diseases (FMD, Brucellosis, PPR, and CSF)

supporting nationwide disease tracking and control initiatives.

Home Page Disease Dashboard

https://nivedi.res.in/Nadres_v2/lhdcp/index


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

Epidemiological data were compiled at the state, district and village levels from multiple sources, and a subsample of cases was confirmed in the laboratory; the dataset includes 

information on susceptible populations, attack rates and outbreak-associated mortality

NADEN login Page Data Entry FormList of NADEN Centers NADRES website

1

2

3

4

5 6

7

8



Livestock Disease Risk Forewarning Through AI & ML Based Disease Modelling

NADRES V2- National Animal Disease Referral Expert System

NADRES v2 is an early warning system powered by Artificial Intelligence with set of capacities needed to generate and

disseminate timely and meaningful warning information that enables at-risk livestock population, and guide the farmers and

organizations to prepare and act appropriately and in sufficient time to reduce the livestock disease incidence.

https://nivedi.res.in/Nadres_v2/index.php

Sl. No List of Diseases

1 African Swine Fever

2 Anthrax

3 Babesiosis

4 Black Quarter

5 Bluetongue

6 Classical swine fever

7 Enterotoxaemia

8 Fasciolosis

9 Foot and mouth disease

10 Haemorrhagic septicaemia

11 Lumpy Skin Disease

12 Peste des petits ruminants

13 Sheep and Goat pox

14 Theileriosis

15 Trypanosomosis

https://nivedi.res.in/Nadres_v2/index.php


Livestock data (Numbers)

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: 20Th Livestock census, 

DAHD, GoI

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

Remote sensing  Units

LST °C

NDVI & EVI -1 to 1

PET mm

LAI m2/m2

LST

Resolution: 1km

NDVI &EVI, 

PET, LAI

Resolution:500

m.

Source: 

https://ladsweb.modaps.eosdis.nasa.g

ov/

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

Meteorological Units

Air Temperature k

Potential Evaporation 

Rate
w/m2

Rainfall kg/m2/s

Soil Moisture kg/m2

Specific Humidity kg/kg

Surface Pressure Pa

Wind Speed m/s

Source: 

https://disc.gsfc.nasa.gov/datasets/GLD

AS_NOAH025_M_2.1/summary?key

words=GLDAS

Resolution: 0.25 * 0.25 degree

Meteorological Units

Cloud Cover %

Relative Humidity %

Temperature °C

Temperature Max °C

Temperature Min °C

Vapour Pressure hPa

Wet dry Frequency days

Source: 

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

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

Resolution: 0.5 degree

ladsweb.moda

ps.eosdis.nasa.

gov

Select 

Product

Select Time 

period and 

area 

Download HDF 

files

HDF to Geo

TIFF 

Conversion

Extract Data 

from GeoTIFF

using latl ong
Data saved in 

CSV

GLDAS/CRU Select Parameters Select Time period 
Download NC4 

Files

Extract Data from 

NC4 files using lat

long
Data saved in CSV

Remote Sensing Data

Meteorological Data

Livestock Population Remote Sensing Meteorological

Spatial 
Endemicity

Temporal 
Endemicity

Auto 
Correlation

Space Time 
Cluster

Linear 
Discrimina
nt Analysis

Risk 
Modelling 

Maps 

Secondary 
infection(R0)

Seven step approach used 

for risk  Prediction

Delta Weather Parameters: Represents the difference between two corresponding values, typically between two time periods, to capture changes or trends.

Static Set: Long-term deltas (2001–2021) showing climatic trends affecting disease patterns.

Dynamic Set: Recent deltas (2018–2023 averages) capturing ongoing weather changes for short-term forecasting.



Machine Learning Model Building and evaluation

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

Presently used Indices For Model Evaluation
1. KAPPA    

2. ROC

3. TSS

4. Accuracy

5. Error Rate

6. Precession

7. Sensitivity

8. Specificity

9. F1 Score

10. Log loss

11. Gini Coefficient

12. RMSE

13. MAE

NADRESv2 Monthly Bulletin Cover page



Interactive Visualization of AI-Based Disease Predictions: State, Disease and Month-Specific Insights in NADRES V2

Click
NADRES V2 Home page



Risk Prediction - Livestock Disease Forewarning Maps (May-2025)

African Swine 

Fever

Anthrax Babesiosis Black quarter Bluetongue Enterotoxemia

Fascioliasis

Classical Swine 

Fever

Foot and mouth 

disease

Haemorrhagic 

septicaemia

Lumpy Skin 

disease

Peste des petits 

ruminants

Sheep and 

Goat pox
Theileriosis Trypanosomiasis



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

Hard Copy (Vet-

alert, Livestock Diseases 

Risk Forewarning 

Bulletin) 

Dissemination 

by Post

DAHD and  

ICAR  officials

Soft copy (Vet-alert, 

Livestock Diseases Risk 

Forewarning Bulletin)  

Via emails 

State Veterinary 

Officials(52), 

KVKS (731), 

NADEN centers 

(55 Including PI &Co-PI)

LDF & NER 

LDF Mobile 

application

Real time access 

by field users 

(100+ Users)

✓ Veterinary nodal 

officers use the system 

to create data-driven 

sampling plans for 

targeted surveillance.

NADRES Website

https://nivedi.res.in/Nad

res_v2/index.php

Fruits SMS 

alerts to 

registered 

farmers

DLT SMS 

to 

Veterinary 

Doctors

Social 

Media 

Platforms

X (Twitter)

https://x.com/dilnivedi/s

tatus/1888899265411645

536

LinkedIn

https://www.linkedin.co

m/feed/update/urn:li:sh

are:72946673718294364

17/

Instagram

https://www.instagram.c

om/p/DF5DkqqymcW/?i

gsh=N2NvZXR5cHp3cX

dj

YouTube: 

https://www.youtube.co

m/@icar-nivedi

GitHub: 

https://github.com/SEL-

NIVEDI/

Facebook

https://www.facebook.co

m/icarnivediofficial/

Informed Farming Community & Veterinary Authorities

▪ Early Response

▪ Risk Mitigation

▪ Animal Health Protection

Total Visitors: 26.7 

Lakh Individuals (as 

of latest update)

End to End Risk Communications

✓ 25.7 lakh SMS alerts 

were sent to farmers in 

April 2025.

✓ 23.3 million SMS alerts 

disseminated via 

FRUITS (Apr 2024–Mar 

2025).

✓ 17,954 SMS alerts 

sent to 

veterinarians in 

April 2025.

✓ 1.09 lakh SMS 

alerts sent to vets 

from Sep 2024 to 

Mar 2025.

https://nivedi.res.in/Nadres_v2/index.php
https://x.com/dilnivedi/status/1888899265411645536
https://www.linkedin.com/feed/update/urn:li:share:7294667371829436417/
https://www.instagram.com/p/DF5DkqqymcW/?igsh=N2NvZXR5cHp3cXdj
https://www.youtube.com/@icar-nivedi
https://github.com/SEL-NIVEDI/
https://www.facebook.com/icarnivediofficial/


Sl. 

No.

AI & ML-Driven 

Operation

Volume of Operations for One year

1 Data Capturing 2,08,380 records(disease data, key risk factors)

2 Data Alignment 7,61,046 records (additional 23 delta variables)

3 Disease Modelling Forecasting 15 livestock diseases, over 12 months using 20 models and 

13 performance indices across 755 districts and 15 agro climatic zones 

in India requires approximately 530 million operations per time

4 Risk Communication 25 lakh SMS alerts to farmers in 1 year; 17 to 18 thousand DLT 

SMS alerts to veterinary officials every month

Operational Scale

Optimized Response Time in NADRES Through AI/ML Automation for Each 

month

Process
Before 

Automation

After 

Automation
Improvement

Data Collection + Cleaning 10–14 days < 48 hours ~90% time saved

Forecasting & Modeling 7–10 days < 10 hours ~95% faster

Report Preparation 10 – 15 days < 3 days ~90% time saved

Alert Generation Manual dispatch
Instant multi-

channel

Real-time 

communication

Total Response Cycle 18–24 days < 6 days faster response time

Operational Scale & Response Time Optimization in NADRES V2 via AI/ML Automation

Data Inputs for Monthly Livestock Disease Forecasting

✓ Total Livestock Population & Animal Species Covered: 540 

million animals (Cattle, Buffalo, Sheep, Goat, and Pig)

✓ Disease Surveillance Network: Data collected from 35 NADEN 

(National Animal Disease Epidemiology Network) Centers

✓ Number of States & Districts Covered: 36 States& UTs, 755

Districts

✓ Number of Target Diseases: 15 economically important livestock 

diseases

✓ Climatic Parameters: 18 key weather and climate variables 

considered

✓ Remote Sensing Variables: 5 variables derived from satellite and 

geospatial data

✓ Delta Variables: 23 variables capturing changes in climatic trends 

over time

✓ Forecasting Models: 20 predictive models used for analysis

✓ Indices: 13 indices to support decision-making and interpretation

WhatsApp NADEN 

Group 

✓ Fully automated pipeline powered by AI and ML, Covers the entire workflow from data

acquisition through to district-level risk alerts

✓ Over 2,346 lines of R code implemented across data capture, processing, and modeling stages to

automate the NADRES V2 pipeline. ( https://nivedi.res.in/Nadres_v2/ )

✓ Nearly 250 CPU hours per month devoted to continuous model execution and risk forecasting.

https://nivedi.res.in/Nadres_v2/


NADRES V2: Future Scalability & Strategic Collaborations for Precision Livestock Disease Forecasting

Scalability Opportunities

✓ Micro-Level Forecasting: Expansion from district to block and village levels, enabling hyper-localized risk predictions tailored to specific

livestock practices and microclimates.

✓ Model and Disease Expansion: The number of forecasted livestock diseases is projected to increase to 20–30, with a parallel rise in

machine learning models to approximately 25–30, improving prediction specificity and robustness.

✓ Offline Accessibility: Deployment of AI/ML models on mobile devices with offline capabilities for remote areas with poor internet.

✓ Multi-Language & Voice Support: Integration of AI-driven voice alerts, SMS, IVR, and community radio in regional languages for

inclusive communication.

Strategic Collaborations

✓ NICRA (ICAR): Leveraging agro-climatic data to enhance prediction accuracy under climate variability (floods, droughts).

✓ IMD Integration: Real-time meteorological data and farmer details across India are integrated to enhance the prediction of climate-

sensitive and vector-borne diseases and to enable timely dissemination of alerts to farmers

✓ Government Platforms: Seamless integration with NDLM, BSNL, and Digital India initiatives for unified data exchange and delivery.

AI & ML Adaptability: Dynamic model recalibration using real-time feedback and new climate-disease relationships.

Community-Centric Risk Communication

✓ Global Inter Engaging village cooperatives and extension workers as grassroots communication hubs.

✓ Dissemination through SMS, IVR, local radio, and mobile-based tools to reach digitally underserved areas.

✓ We will also expand SMS alerts to farmers in their local or vernacular languages, ensuring better understanding and adoption.

Global Interest

✓ FAO experts organized a workshop on community-based early disease detection and reporting systems, and invited the NADRES V2 team

to explore expanding its implementation at the community level.



Officials were oriented on the NADRES V2 workflow during their visit to the SEL Lab

Web Audit Certificate

Message Alert 

The website is currently under evaluation by the 

Standards and Quality Compliance Lab (STQCL) 

for adherence to GIGW guidelines

Parameter NADRES v2 Website

ICAR-

NIVEDI 

Website

Errors
0  (No critical 

accessibility errors)
0

Contrast Errors 0 (No contrast issues) 0

Features
32(Accessibility features 

implemented)
55

Structural 

Elements
71 86

ARIA 

Attributes
78 46

WAVE Tool Accessibility 

Summary Report




