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Step 1: Data Preparation
Download multi-source terrain, climate, and 

vegetation datasets (USGS, NASA) and preprocess 
them into AI-ready inputs

Step 2: Initial Data Labeling
Specify irrigation-related variables and 

threshold-based heuristics to produce an initial, 
proxy-labeled dataset

Step 3a: AI/ML Model Training
Train a model on the labeled dataset, using user-selected 

variables to predict irrigated versus non-irrigated locations 

Step 4: Query Uncertain Data Points 
and Update Labeled Set

Extract data points with the highest prediction uncertainty and 
present them to the annotator for verification/correction. The newly 

validated labels are incorporated to the training set to retrain the 
ML/AI model

Inference

Stage 2: Stage 3a: 

Step 3b: Classifier Inference
Apply the trained model to unlabeled samples to estimate 

irrigation probabilities

Initial Labeling 
Process

Training

Stage 4:

Stage 1:
Terrain 

Parameters Data

Data Storage Layer

P
ro

ba
bi

lit
y 

Irr
ig

at
ed

Labeled 
Data

Label 
Correction

Updated 
Labeled 

DataStage 3b: 

AI

ML/AI Model

Predicted 
Labeled 

Data

Future Work

Global map of area equipped with irrigation in 2015 [2]

MIrAD map of irrigated agriculture for the United States [1]
(for the years 2002, 2007, 2012, and 2017)

250m Resolution; 5-year intervals; Stops at 2017 5km Resolution; 5-year intervals; Stops at 2015

Current Use: Irrigation maps support water management 
decisions by helping scientists identify regions of high water 
demand and areas where water resources need careful monitoring

Problem: Current irrigation mapping is limited

● Large-scale datasets have lower resolutions 
● Large-scale datasets are compiled over multi-year intervals

Effect: Less accurate data for small scale and more 
difficult to analyze trends

● Select region 
and year of 
interest

● Download 
cropland 
maps

● Sample data 
points for 
labeling

● Select target variables from dropdown menu
● Set threshold values for each variable to 

determine the likelihood of irrigated land

● Visualize 
resulting labels 
and adjust 
thresholds if 
needed

● Select input features for model training
● Specify number of active learning iterations

● Review and 
manually relabel 
points with high 
uncertainty

● Conduct broader evaluation across diverse regions 
to understand how well the interface improves 
labeling speed, ease of use, and productivity

● Compare active learning against traditional 
labeling to quantify how much effort is saved 
while maintaining/improving model accuracy

● Benchmark results against existing irrigation maps


