
FIRE DANGER 



Questions You Should Be Able to Answer by 
the End of this Module 

 

 What are the three major physical determinants of fire 
 danger? 

 What are the differences between dead and live fuels? 

 How do 1-h and 10-h dead fuels respond differently to 
 weather conditions than 100-h and 1000-h fuels? 

 What is a fuel model and how can I change it on OK-
 FIRE? 

 Why is relative greenness (RG) important to fire danger? 

 What fire danger variables do fuel model and RG 
 influence? 

 



Fire Danger 

FUEL LOADINGS + FUEL MOISTURE + WEATHER 



FUEL MODEL + GREENNESS LEVEL + WEATHER 

FIRE DANGER MODEL 

FIRE BEHAVIOR 



Wildland Fuels 







Wildland Fuels 

    Dead Fuels 

 

    Live Fuels  



Dead Fuels 



 Dead Fuels 

 (moisture content controlled exclusively 

by weather conditions) 

   Dead roundwood 

   Cured/dead vegetation 

   Litter/Duff 



Classification of Dead Fuels 

 1-hour          (dia < 1/4”;  depth < 1/4”) 

 10-hour        (dia = 1/4 - 1”;  depth = 1/4 - 1”) 

 100-hour      (dia = 1 - 3”;  depth = 1 - 4”) 

 1000-hour    (dia = 3 - 8”; depth = 4 - 12”) 









 
Dead Fuel Moisture 

 
(the “Nelson model”) 

 
 

 1-hour 
  1-85%  

 10-hour 
  1-60%  

 100-hour 
  1-40%  

 1000-hour 
  1-32%  



1-h and 10-h Dead Fuel Moisture 





Typical Daily Pattern when No Rain 



1 and 10-h Dead Fuel Moisture 

1-hr fuels 10-hr fuels  Fire Behavior 

 

   > 20%    > 15%  Fuels too moist for fire spread;   
               heavy smoke possible 

   7-20%    6-15%  Normal range for prescribed  
               burning  

   5-7%    5-6%  Containment difficult; quick  
               ignition; spot fires increase 

   < 5%    < 5%  Extreme fire behavior;   
        spot fires frequent; burn with 
        extreme caution 



3.9 Micron Infrared – April 17, 2018 



Relative Humidity and Winds 



1-hr Dead Fuel Moisture 



10-hr Dead Fuel Moisture 



100-h and 1000-h Dead Fuel Moisture 





Typical Daily Pattern when No Rain 



3.9 Micron Infrared – April 17, 2018 



100-hr Dead Fuel Moisture 



1000-hr Dead Fuel Moisture 



Keystone/Terlton Complex 
August 5-10, 2011 

20,129 acres 



100-hr (blue) and 1000-hr (green) 
Dead Fuel Moisture 

(Oilton) 

20,000 acre Keystone/Terlton fires 



Fractional Available Water (FAW) 
(Oilton) 

20,000 acre Keystone/Terlton fires 



Ferguson Fire 
September 1-10, 2011 

39,907 acres 



100-hr (blue) and 1000-hr (green) 
Dead Fuel Moisture 

(Medicine Park) 

40,000 acre Ferguson fire 



16” Fraction of Plant Available Water 
(Medicine Park) 

40,000 acre Ferguson fire 



Live Fuels 



Live Fuels 
(moisture content based on plant physiology 

and soil moisture) 

    Herbaceous (grasses/forbs) 

 

    Woody (leaves/twigs) 







 
Live Fuel Moisture 

 
 

    Herbaceous (grasses/forbs) 
  up to 200% 

 
    Woody (leaves/twigs) 

  up to 160% 



Napa County, California – October 2017 Fires 



Web Site Demo: 
Fuel Moisture Products in OK-FIRE 



Fuel Models 



1988 NFDRS Fuel Models 
 (20 Models) 

 Loading of Dead Fuels (tons/acre) 
 1-hr  
 10-hr 
 100-hr 
 1000-hr 
 drought 

 Loading of Live Fuels (tons/acre) 
 herbaceous 
 woody 





Oklahoma Default Fuel Models 

 Grassy Models 

 Model A 

 Model L 

 Model T 

 Brushy Models 

 Model B 

 Model F 

 Forest Models 

 Model P 

 Model R 



Oklahoma Default Fuel Models 





Station Fuel Model Options 

(default model) 
(default model) 
(default model) 

(default model) 

(default model) 

(default model) 
(default model) 



Grassy Fuel Models 



Fuel Model A:  Western Annual Grasses 
 

(also used in OK-FIRE for annual cropland and urban areas) 



Please note that a LOT of Mesonet stations are assigned Fuel Model A 

as their default fuel model.  In “Station Fuel Model Options” you may 

wish to change the fuel model for these stations to one (e.g., Model L, 

Model T) with heavier fuel loads to represent your wildland fuels. 



Fuel Model L:  Western Perennial Grasses 



Fuel Model T:  Tallgrass with Open Evergreen Brush 



Brushy Fuel Models 



Fuel Model B:  Tall Dense Evergreen Brush 

(also can be used for eastern redcedar forests) 



Fuel Model F:  Intermediate Evergreen Brush 



Forest Fuel Models 



Fuel Model G:  Forest with Heavy Downed Fuels 



Fuel Model P:  Southern Pine Forest 



Fuel Model R:  Hardwood Forest  



Slash Model 



Fuel Model K:  Light Slash 





T vs. L 

T vs. F 



Web Site Demo:  
Fuel Models in OK-FIRE 

 
 



FUEL MODEL + GREENNESS LEVEL + WEATHER 

FIRE DANGER MODEL 

FIRE BEHAVIOR 



Satellite Assessment of 
Vegetation Greenness 



NASA Aqua Satellite 



Utilization of Satellite Data 

 Daily updates of NDVI 500-m pixel data 
 from the MODIS sensor aboard Aqua 

 Last 7-day NDVI composites updated daily 

 

 Visual Greenness (VG) 

 Greenness (0-100%) as it would be perceived by       
 the eye 

 

 Relative Greenness (RG) 

 Greenness (0-100%) relative to 10-yr historical  
 range (2003-2012) of NDVI values for that pixel 



VISUAL 
GREENNESS 

RELATIVE 
GREENNESS 



Relative Greenness Values Used to Model 
Live Fuel Moisture and 

the Live-to-Dead Fuel Ratio 



Napa County, California – October 2017 Fires 



Annual Relative Greenness Cycle: 

Foraker 2009 

(Tallgrass Prairie) 

Green-up 

Senescence 

Live Fuel /Dead Fuel = LOW 

Live Fuel /Dead Fuel = HIGH 



Lahoma (RG = 21%) Blackwell (RG = 59%) 

Forecast Burning Index with Different RG Values 
(Same Fuel Model = T; Same Weather) 



Satellite “sees” composite vegetation 
in each 500-m pixel; if you are in an 
agricultural or urban area, the nearest 
Mesonet station RG value may not  
properly represent the greenness of 
the wildland fuels in your area 



Agricultural Examples 



Agricultural Examples 



Accordingly, it’s important to know the current 
greenness conditions of your wildland fuels 
and to choose a nearby Mesonet station to use 
with the fire danger model whose RG value 
best reflects what you’re currently seeing on 
the ground. 



Web Site Demo:  
Relative Greenness Products in OK-FIRE 



FUEL MODEL + GREENNESS LEVEL + WEATHER 

FIRE DANGER MODEL 

FIRE BEHAVIOR 



The OKLAHOMA MESONET 
(current and past weather conditions) 

 



84-h Output from the NAM Model 

(forecast weather conditions) 
 



Fire Danger 



FUEL MODEL + GREENNESS LEVEL + WEATHER 

FIRE DANGER MODEL 

FIRE BEHAVIOR 



National Fire Danger 
Rating System (NFDRS)  

 

 

 



NFDRS Fire Danger Indices 

 Spread Component   (SC) 

 relates to forward speed of  fire  (ft/min) 

 

 Energy Release Component  (ERC) 

 relates to heat release per unit area in flaming zone 

 

 Burning Index   (BI) 

 based on both SC and ERC 

 relates to fireline intensity and flame length (BI/10 ft) 

 



Spread Component 



Energy Release Component 



Burning Index 



Burning Index Interpretation 

Fire Danger Level 

LOW (0-20) to 

 MODERATE (20-40) 

(BI < 40) 

HIGH 

(BI = 40-80) 

SEVERE 

(BI = 80-110) 

EXTREME 

(BI > 110) 





Typical Daily Cycle (Burning Index) 



Look for days with high BI values (> 40) 

and how they compare to others in the 

84-h forecast period 



Waurika:  Burning Index (April 9-10, 2009) 

Look for high BI values as 

well as their duration 



NFDRS Fire Danger Indices 

 Ignition Component (IC) 

 relates to probability of reportable fire resulting 
from a firebrand; says nothing of intensity 

 



Ignition Component 



Keetch-Byram Drought Index 

 Index (0-800) added to NFDRS in 1988      
 based on simple model to estimate 
 water content in soil column 

 [ 0 = saturated (8” water); 800 = no water ] 

 

 



Keetch-Byram Drought Index (KBDI) 



Comparison of Soil Moisture and KBDI Maps 
July 11, 2019 



The Oklahoma Fire Danger Model 



Oklahoma Fire Danger Model 
 

 Model is run every 15 minutes with Mesonet data 

 Colored maps (500-m resolution) of BI, SC, ERC, 
 and IC 

 Colored maps of 1-h, 10-h, 100-h, 1000-h dead 
 fuel moisture (every 15 minutes), live fuel 
 moisture (daily), and KBDI (daily) 

 Charts and tables for Mesonet sites 



Questions You Should Be Able to Answer by 
the End of this Module 

 

 What are the three major physical determinants of fire 
 danger? 

 What are the differences between dead and live fuels? 

 How do 1-h and 10-h dead fuels respond differently to 
 weather conditions than 100-h and 1000-h fuels? 

 What is a fuel model and how can I change it on OK-
 FIRE? 

 Why is relative greenness (RG) important to fire danger? 

 What fire danger variables do fuel model and RG 
 influence? 

 



QUESTIONS ? 



Web Site Demo:  
Fire Danger Model Output 


