
• Heat stress negatively effects the health,  
productivity, and welfare of dairy cattle, as well 
as the profitability of a dairy farm

• Heat tolerance: Individuals that can maintain 
their production potential despite being exposed 
to increasingly high heat loads

• Challenge: Herds can be situated far from 
weather stations which can also have data gaps

• Opportunity: Implement satellite and model-
based estimates from NASA POWER* as an 
alternative resource of meteorological data
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Genetic analysis of heat tolerance in Holsteins using test-day production 
records and NASA POWER meteorological data 

Introduction

Weather Station Locations in Ontario and Quebec 
used for the Comparison

Daily Weather Data 

•Sample: 47 locations in Ontario & 
Quebec, Canada with weather data 
from 2009 to 2019 
•Parameters: Ambient Temperature, 
Relative Humidity, Dewpoint 
Temperature, and Wind Speed 

•Sources: NASA POWER and 
Environment and Climate Change 
Canada

Data Quality Check 

•Exclude stations with missing data 
using a 85% selection threshold 
•Plot stations on geographical grid 
with 0.5o resolution and subset one 
station per grid box

Temperature Humidity Indices

Ordinary Least Squares  
Regression 

1. Compare weather parameter values collected 
from weather stations to NASA POWER 
estimates

2. Estimate temperature humidity index thresholds 
and genetic components of heat tolerance in 
Canadian dairy cattle herds

Objectives

• Ambient temperatures, dewpoint temperatures, and THI values from NASA 
Power estimates and from weather stations are highly correlated and are on a 
similar scale

• NASA POWER estimates are a viable alterative to weather station data in heat 
tolerance studies, which could increase sample size and accuracy of results 

• Next Step: Implement a segmented linear polynomial to estimate THI thresholds 
at which production traits begin to decay in each province
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Results

Conclusions


