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1. INTRODUCTION 

Proper management of feedlot cattle during the summer months can result in optimised production, better 

conditions for animal welfare and significantly reduce mortality risk. A Heat Management Plan is essential to 

effective management of feedlot cattle and should be used to guide your daily activities during the summer 

months. A sound understanding of the factors that influence heat gain in cattle and their ability to dissipate heat is 

also important.  

This workbook was prepared as a supporting document to the series of workshops conducted by the Australian 

Lot Feedersô Association (ALFA) and Meat & Livestock Australia (MLA). Titled "Managing Summer Heat", the 

workshops were delivered prior to the 2014 summer. The aim of the workbook is to be an easy to read "go to" 

document for current best practice for managing heat in feedlots. It is written to cover the five steps required for 

an effective Heat Management Plan. 

1. Preparedness  (Pre-summer activities, understanding your basic risk) 

2. Daily mo nitoring  (What to monitor and defining your daily Status level)  

3. Event warnings  (How to be informed) 

4. Mitigation a ctions  (Your actions depending on your daily Status) 

5. Review  (How to keep your Heat Management Plan up to date) 

 

 

 

Figure 1 Basic requirements  for an effective  Heat Management Plan  

 

It is important that management of heat in feedlots be proactive rather than reactive. Developing and 

implementing an effective Heat Management Plan specific to your feedlot that includes daily check lists, defined 

triggers and clear response actions will go a long way to minimising your risk. 
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2. PREPAREDNESS  

Pre-summer review - be prepared 

A pre-summer review of each feedlotôs site, design, infrastructure and management can provide a wealth of 

information to identify at-risk regions and lots; determine the adequacy of facilities such as shade, sprinklers and 

watering troughs; identify high and low risk pens; and prepare management plans to guide activities during the 

summer months. A review should be conducted to assess the preparedness and adequacy of site infrastructure 

and management strategies prior to the summer season. 

A pre-summer check list has been prepared to help identify what needs to be done before the summer heat hits. 

This should be reviewed in September each year to allow time to complete preparatory actions and measures to 

reduce your risk of a heat event before the warmer months arrive. 

2.1 Pre-summer checklist   

The following table presents a list of what you should consider in your pre summer checklist. It also shows where 

to go for help, and provides a check list you can print off and use: http://chlt.katestone.com.au/toolbox/ or see 

Appendix A. 

Table 1 Pre-summer c hecklist  

Activity  Where to go for more information  

Conduct a site risk assessment  

using the RAP  

 

How to conduct a site risk assessment using the RAP.  

See Section 2.2.4 

RAP log template - xls template 

(http://chlt.katestone.com.au/toolbox/) 

Ensure risk is acceptable . If not, 

identify mitigations (and conduct required 

actions: e.g. install or repair shade/ 

change cattle type to heat tolerant 

breeds) 

How to interpret your risk using the RAP.  

See Section 2.2.5  

How do I reduce my risk of a heat event?  

See Section 2.2.6 

Identify high risk cattle and high risk 

areas within the feedlot  

What makes cattle high risk and what are high risk areas within 

the feedlot?  

See Section 2.2.7 

Register for a site specific forecast on 

Cattle Heat Load Toolbox (CHLT) .  

If already registered, logon and 

familiarise yourself with the web site 

again and check your alert settings. 

What is the Cattle Heat Load Toolbox (CHLT) and how do I 

register?  

Section 2.2.8 

How can I get weather warnings?  

See Section 2.2.9 

Connect your A utomatic Weather 

Station (AWS)  to the H eat Load Data 

Network (HLDN).  

  What is the HLDN and how do I get my AWS connected?  

See Section 2.2.10  

  Minimum requirements for weather stations and where to put 

them.  

See Section 2.2.11 
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Service equipment    What equipment needs to be serviced and when?  

See Section 2.2.12 

Check pen conditions and undertake 

maintenance (manure, water troughs)  

What makes cattle high risk and what are high risk areas within 

the feedlot?  

See Section 2.2.7 

Update staff training register    What staff training should I undertake?  

See Section 2.2.14 

Update contingency plans and 

emergency contacts  

  What should I include in my contingency plans?  

See Section 2.2.13 

Consult with a nutritionist regarding 

summer feeding strategy  

  

  What is a heat load ration and heat management feeding 

strategy?  

See Section 2.2.15 

Confirm location of mass burial site    What do I need for a mass burial site?  

See Section 2.2.16 

Update Heat Management Plan  What should I do to review my Heat Management Plan?  

See Section 6.1 

 

 

2.2 Understanding  the basics  

All animals have a need to maintain core body temperature within a small range so that body cells and tissues 

can function optimally. For humans the range is 36.5 to 37.5°C, for cattle it ôs in the range of 37.9 ï 40.2
o
C 

depending on the cattle breed/genotype . This range needs to be maintained even when additional heat is 

added to the system. For feedlot cattle the major source of heat into the system is from the conversion of food 

into energy (called metabolic heat). This source of heat is generated in the core of the body and therefore any 

excess energy needs to be dissipated to the surrounding environment. A problem occurs when the environmentôs 

ability to cool the animal is not enough to keep up with the internal heat generation (Figure 2). In this situation an 

animal will start to store heat.  

 

Proactive management of heat load in cattle can result  in improved feedlot productivity.  If an 

animal's core body temperature is above normal the animal's natural response is to reduce feed intake to 

reduce the amount of heat generated internally. This will lead to production losses and has been shown 

to result in cost of $10 - $30 per head over a 3 month period. Severe or prolonged elevations in body 

temperature during extreme weather conditions can result in tissue and organ damage and in some 

instances the loss of large numbers of cattle. 
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Figure 2 Heat balance. If heat  generated by the animal is not balanced by the environment's 
ability to cool it then heat will be stored by the animal  

It is important to understand the basic heat balance for cattle to allow appropriate mitigation strategies to be put 

in place. The mechanisms associated with heat gain and loss in cattle is summarised in Table 2 and illustrated in 

Figure 3. 

 

Table 2 Understanding the cattle heat balance  

Heat into system  Heat out of system  

Metabolic (can be up to 70% of heat load into the 

system) 

Conduction through contact with cool surfaces (only 

very minor unless cattle are lying down) 

Radiation (direct sun and also reflective surfaces) 
Air movement {convection} (either forced or natural) 

takes hot air away from the body surface 

The air (if ambient temperature is greater than skin 

temperature, heat will  transfer from the air to the 

body) 

Radiation (only at night, and optimised if clear sky as 

opposed to cloudy) 

Conduction through contact with hot surfaces (only 

very minor unless cattle are lying down) 
Evaporation of moisture through sweating or panting 

If heat into the system is greater than heat out of the system then heat will be stored . 

This is called a heat load.  

 

 

 

 

Environment's 
capacity to 

cool  

Heat 
generated by 

an animal  

Evaporation  is the major mechanism cattle use to dissipate heat. When the air is humid the ability for the 

air to evaporate is limited. Therefore cattle are more likely to gain heat if the conditions are humid.  
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Figure 3  The energy balance of a steer  

 

2.2.1 What is the HLI and how is it calculated?  

The basic weather information required to determine the capacity of the environment to cool cattle consists of: 

¶ radiative temperature (combination of temperature and radiation called Black Globe Temperature, BGT) 

¶ air movement (wind speed) 

¶ a measure of the moisture in the air (humidity) 

 

The Heat Load Index (HLI) is an index that brings together all these weather factors into one number to allow 

easy interpretation of the cooling capacity of the environment.  The HLI has been developed in Australia based 

on more than 10 years of targeted research investigating and assessing heat events in the context of Australian 

feedlot conditions.  

BGT Wind  RH HLI 
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The HLI is calculated from measurements of BGT (°C), relative humidity (%) and wind speed (m/s) using a simple 

relationship (the detailed equations are available on CHLT). A tool is available on the CHLT to calculate a HLI 

from the available input parameters. 

The HLI is an index and therefore has no units. The HLI has a minimum value of 50 and can reach as high as 

130 in very hot, humid and calm conditions. 

 

For the most part, the HLI on its own does not indicate the likelihood of heat stress  in feedlot cattle. 

This is achieved by calculation of the Accumulated Heat Load Unit (AHLU) . The only time when heat 

stress may be indicated by the HLI alone is when there is a rapid change in the HLI over a short period of 

time. This is discussed in more deal in Section 4. 
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2.2.2 What is the AHLU and how is it calculated?   

The AHLU is a measure of the amount of heat that may be stored in lotfed cattle. The AHLU is calculated every 

hour using the HLI for that hour and the HLI threshold. The HLI threshold is the level at which cattle will begin to 

accumulate heat. For every hour that the HLI is above the HLI threshold, heat will be stored in lotfed cattle and 

will progressively increase without intervention if the conditions remain the same. 

In simple terms for every one hour period that the HLI>HLI threshold, heat load increases (shown by red areas in 

Figur e 4) at a rate that is equal to the difference between HLI and the HLI threshold. Note that AHLU86 refers to 

the AHLU where HLI threshold=86. 

 

The HLI threshold is important to understand as it tells you at what point your cattle may start accumulating heat. 

The HLI threshold will  change for individual cattle as they go through the feeding period.  To understand how the 

HLI threshold changes use the HLI Threshold Calculator (available on CHLT). 

 Heat will only begin to dissipate when the HLI decreases to below the lower threshold (current research indicates 

that this threshold is 77 for most breeds, but may be higher for Bos indicus). This is indicated by the areas in blue 

in Figure 5. 

 

.  

Figur e 4 Relationship between HLI and HLI threshold  

 

When HLI threshold = 86  and HLI = 87, heat load accumulates at a rate of 1 AHLU/hr 
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Figure 5 Relationship between HLI and heat dissipation  

 

Understanding the concept of AHLU will enable better management of heat in feedlot cattle because undertaking 

activities when the environment is cooler may not necessarily mean the cattle have a lower heat load. Figure 6 

illustrates the relationship between HLI (Green line) and the AHLU (Red line) over a three day period (each red 

bar represents a one hour period). The high HLI on day 1 and minimal recovery time overnight means that the 

heat load on day 2 is actually higher than on day 1, even though the HLI is lower. 

 

 

Figure 6 Graphical representation of the AHLU over 3 consecutive days   
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2.2.3 How to quantify the heat load risk and relationship with HLI /AHLU 

The overall risk of a heat event occurring is a combination of three factors; animal, environment and weather. 

See Figure 7. 

The interaction and change of these three factors (some on an hourly basis) influence the overall risk of a heat 

event. To quantify the risk you need to determine the HLI threshold for your site and type of cattle (use the HLI 

Threshold calculator), determine the hourly HLI from either measurements (or the forecast) and then combine 

these together to determine your AHLU.   

 

 

 

Figure 7 Factors combined to assess risk of a heat event in feedlot cattle  

 

Once you have calculated your AHLU you can then assess the risk using the AHLU Risk Matrix (Table 3). Note 

that the cattle will also tell you if they are carrying any heat through panting. Cattle indications comparable to 

AHLU risk levels are also included in the AHLU Risk Matrix. See Section 3.3.1 to understand how to assess heat 

load from cattle observations.  

Table 3  AHLU Ri sk Matrix  

AHLU Cattle indications  Heat load indicator  

0 No load  Negligible  

1-20 No load or panting score 1  Low risk 

21-50 Panting score 1 -2 Medium risk  

51-100 Panting score 2 -4 High risk 

Over 100  Panting score 4  Extreme risk 
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2.2.4 How to conduct a site risk assessment using the RAP  

The ability of cattle to tolerate heat load varies depending on factors such as cattle breed, health status, coat 

colour, degree of finish, and pen conditions (i.e. whether the pen is shaded or unshaded and the manure 

management practices employed). The Risk Analysis Program (RAP) has been developed to provide a simple 

method of determining the HLI thresholds and associated risk profiles applicable to your operation, the type of 

cattle you have and your local climate. The RAP can be accessed through the CHLT website 

(http://chlt.katestone.com.au/ toolbox /). 

Figure 8 presents a simple flow chart to help you navigate the RAP process. The first step in determining your 

HLI thresholds and associated risk profiles is to enter the characteristics of the pen or pens you are interested in.  

HLI thresholds should generally be calculated at a pen level to be most representative. Therefore, you may need 

to use the RAP multiple times to assess your entire feedlot. Record the information in your Heat Management 

Plan (an example RAP log template is available on CHLT, http://chlt.katestone.com.au/ toolbox /).  

 

Once you have assessed all your cattle you then need to determine the highest risk cattle. These will be the 

cattle with the lowest HLI threshold. These should be noted in your Heat Management Plan and you may also 

wish to set up your heat alerts for the highest risk cattle (via the CHLT). See Section 2.2.9 for more information 

on how to set up your alerts. 

The HLI thresholds for your operation provide the reference point for interpreting AHLU forecasts relevant to your 

site. For example the AHLU80 forecast refers to the AHLU where the HLI threshold = 80. Forecasts are provided 

for AHLU80, AHLU83, AHLU86, AHLU89, AHLU92 and AHLU95. Where your HLI threshold falls between to 

AHLU reference points you need to either estimate the AHLU or ,for a conservative approach, refer to the AHLU 

for the HLI threshold that is closest to, but less than, the calculated HLI threshold. 

HEALTH STATUS CONSIDERATION: As indicated, the HLI threshold is dependent on the óhealth 

statusô of the cattle under consideration. Given that for each pen of cattle there will always be some that 

may be either sick, recovering or unacclimatised, it is recommended that the HLI threshold be calculated 

on this basis as both a conservative approach and for comparative purposes. Selecting the óhealth 

statusô of óSick, recovering or unacclimatisedô reduces the HLI threshold by 5. If cattle are both sick and 

unacclimatised, then this threshold may be reduced by up to 10 units. 
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Figure 8 Flow chart for Risk Assessment Process  

  










































































