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Overview 
• What is managed fire? 
• How can climate information be used to: 

1) Mitigate risks? 
2) Achieve management objectives? 

• Tool demonstration: 
1) Interactive drought maps 
2) Managed fire seasonal forecast 
3) Historical prescription window analyst 
4) Wind roses 
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What is managed fire? 
• Any fire that is managed to meet multiple 

objectives, not just 100% suppression 
• Managed fires include: 

– Prescribed fires: planned ignition 
– Multiple Objective Fires: unplanned ignition 

• Wildfires that provide ecological/resource benefits 
• Wildfires that accomplish treatment objectives 
• Wildfires that are of minimal risk and are burning in 

areas designated to allow multiple-objective fire (MOF) 

 



What is climate information? 
• Climate: what you expect (probability based 

on historic set of observations) 
• Weather: what you observe 
• Metrics that describe conditions climatically: 

– Normals (mean)   -Teleconnections 
– Anomalies     -Seasonal 
– Deviations     -Monthly 
– Extremes     -Trends 
– Records     -Change 

 



Why use climate info for managed fire? 

1) Achieving accomplishment targets  
1) Annual # of acres/ha 
2) Specific units (WUI, riparian, fuel break) 
3) Condition class restoration 

 



Why use climate info for managed fire? 

Achieving accomplishment targets  
 # Burn window days varies 

interannually 
 
Example 
Currently: target 1,000 ac/year 
 
Climatic approach: Target 5,000 ac 
over next 5 years  
 Plan for resource-sharing 
 Re-assess funding 
 



Why use climate info for managed fire? 

Achieving accomplishment targets 
1) Riparian targets: drier conditions? 
2) Live Herbaceous targets: drier conditions? 
3)  High risk/piles: wetter conditions? 

 



Why use climate info for managed fire? 

1) Achieving accomplishment targets 
2) Achieving fire effects objectives 

1) Percent consumption downed and dead 
2) Percent mortality in live woody and 

herbaceous trees/shrubs/forbs 
3) Mosaics/wildlife habitat 
4) Invasive species eradication 

 
 



Why use climate info for managed fire? 

Achieving fire effects objectives 
 
 
 

Example: 
Drier than normal 
conditions = higher 
mortality in both 
younger and older 
trees 



Why use climate info for managed fire? 

1) Achieving accomplishment targets 
2) Achieving fire effects objectives 
3) Mitigate Risk 

1) Risk of Escaped Rx fire 
2) Risk of damage to property/infrastructure 
3) Risk of negative publicity/perception 
4) Risk of not meeting objectives 

 



Why use climate info for managed fire? 

Most fire investigation reports note unrecognized 
drought conditions at time of escape 

Cerro Grande Fire  
May 2000 
 
Investigation report 
noted drought conditions 
were not adequately 
accounted for 
 
 



Why use climate info for managed fire? 

1) Achieving accomplishment targets 
2) Achieving fire effects objectives 
3) Mitigate Risk 
4) Public information/communication 

1) Justification of actions - timing 
2) Justification of actions - intensity 
3) What are the expected outcomes/ fire 

behaviors? 



Why use climate info for managed fire? 

Public information/communication 
– Public perception of normal/anomalous 

conditions often different from reality 
– Need for connecting conditions to visible 

outcome (e.g., fuels reduction) 
– Smoke concerns: fuel moisture a determinant of 

emissions  
– Information == education == acceptance 

 
Why are we managing this fire for multiple 
resource objectives instead of suppressing it? 
1) It’s wetter than normal 
2) Long-term forecast is for continued wetter 

than normal conditions 
3) This reduces risk while promoting natural 

ecological processes in the forest 
4) We’re reducing the chances of a future 

catastrophic wildfire by reducing fuels 
 



Why use climate info for managed fire? 

1) Achieving accomplishment targets 
2) Achieving fire effects objectives 
3) Mitigate Risk 
4) Public information/communication 
5) Planning for the future 

1) Actions now have impacts for multiple 
decades 

2) What will this landscape look like in 2050? 
 

 



Why use climate info for managed fire? 
What does the future look like? 

 

 

Spracklen et al. 2009 

Littell et al. 2010 



Why use climate info for managed fire? 
Planning for the future – Fuel break example  

 

 
95th percentile flame length for 
historic period (1970-2000) 

95th percentile flame length for 
mid-21st century (2030-2060) 

Use climate model outputs to identify relevant changes 
and implications for fire operations and fuels management 
 -Increase fuel break width, intensity of treatment  



Why use climate info for managed fire? 
Address changing windows of opportunity 

 

 

From Kolden et al. 2010: The projected change (averaged over 11 models) in a) fire 
season start date, b) the median (peak) date of fire season, and c) the frequency of 
high fire danger for the 21st century western US. Only significant values observed 
in over 2/3 of the models are shown in color, gray areas represent areas that have 
non-significant results. 
 



Climate as a complexity factor 
1) Targets 
2) Fire FX 
3) Risk 
4) Info 
5) Future 

Seasonal 
Outlook 
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Types of Information – An Overview 

1) Historic station data (e.g., RAWS) 
2) Historic modeled data (e.g., PRISM) 
3) Regional Climate Centers (e.g., WRCC) 
4) Predictive Services 
5) Seasonal Outlooks 
6) Climate model outputs 
7) Tools that blend data and make relevant for a 

purpose 
 



Example demonstrations 

1) A national seasonal forecast for managed fire 
2) Information for Rx fire planning 

1) Historical Rx window analyst 
2) Historical wind rose analyst 
3) Greenness 

3) Fine-scale information on drought conditions 
4) Fine-scale information on greenness 
5) ENSO relevancy assessment 

 



Seasonal Forecasts 

1) Asses Rx fire potential:  
1) Will you lose fall burning season? 
2) Will you have an opportunity to capitalize? 
3) Is your risk of escape increased? 

2) Assess MOF potential: 
1) Increased opportunity for MOF at landscape 

scales? 
2) Short or long-duration season likely? 
3) Public outreach to inform/invest community 

 



Seasonal Forecasts 

1) MC1   http://cefa.dri.edu/mc1/mc1.php 
 
1) Seasonal assessments – Predictive Services 

http://www.predictiveservices.nifc.gov/outlooks/outlooks.htm 

 
2) Seasonal Outlooks – NOAA CPC 
http://www.cpc.ncep.noaa.gov/ 
 
4) ENSO –what does it mean? 
http://www.wrcc.dri.edu/enso/ensorisk/index.html 
 

 

 
 

http://cefa.dri.edu/mc1/mc1.php
http://www.predictiveservices.nifc.gov/outlooks/outlooks.htm
http://www.cpc.ncep.noaa.gov/
http://www.wrcc.dri.edu/enso/ensorisk/index.html


Information for Rx fire planning 

1) Climatology of burn windows 
http://www.cefa.dri.edu/Cefa_Products/Fuels_Treatment/ 
 

2) Climatology of wind –Wind roses for RAWS 
 http://www.raws.dri.edu/index.html 

 
 
 
 

http://www.cefa.dri.edu/Cefa_Products/Fuels_Treatment/
http://www.raws.dri.edu/index.html
http://www.raws.dri.edu/index.html


How bad is your drought? 

Vegetation stress/fuel availability is a factor of both 
season and climate departures from normal 

 
Drought information can tell you: 
 If fire behavior is likely to exceed your expectations 
 If you are likely to achieve your desired fire fx 
 If your burn window is altered from normal 
 
Drought information also useful for public information 

sessions 

 



Interactive Drought Tools  

West Wide Drought Tracker (WWDT): 
http://www.wrcc.dri.edu/monitor/WWDT/index.html 
Feedback= http://wrcc.dri.edu/monitor/WWDT/aboutback.html 
 

Climate Trackers for CA, NV, PNW 
http://www.wrcc.dri.edu/PROJECTS.html (CA and NV) 
http://www.wrcc.dri.edu/research/jtwrcc/idaho-mon/ 
 
Westmap (maps and time series): 
http://www.cefa.dri.edu/Westmap/Westmap_home.php 
 

http://www.wrcc.dri.edu/monitor/WWDT/index.html
http://wrcc.dri.edu/monitor/WWDT/aboutback.html
http://www.wrcc.dri.edu/PROJECTS.html
http://www.wrcc.dri.edu/research/jtwrcc/idaho-mon/
http://www.cefa.dri.edu/Westmap/Westmap_home.php


Interactive Drought/Greenness Tools  

WFAS: Now with Google Maps (maps.wfas.net) 



Future climate data 

• Numerous projects producing downscaled 
future climate data 
– .fw9 files for 40 SoCal RAWS for 2030-2060 

• How effective will fuel treatments be in 
future? 

• How will prescribed fire opportunities 
change? 

• How will MOF opportunities change? 



Future climate information 

 Length of fire season: use 
90th percentile ERC as a 
proxy for start/end of fire 
season to look at shifts in 
season length and timing 

*Earlier onset of fire season, more 
intense (higher fire danger at peak) 

Abatzoglou and Kolden, forthcoming 



Summary 

• Climate information comes in many shapes 
and forms 

• Can be used in a variety of ways for decision-
support in managed fire 

• Practitioners: keep asking for more RELEVANT 
climate-fire tools!! 

 
 



Questions? 

 
Crystal Kolden: ckolden@gmail.com 
 
 
Special thanks to Tim Brown (DRI), John Abatzoglou 

(U. Idaho), and Kelly Martin (YOSE) 

mailto:ckolden@gmail.com


 



 



 





 



 



 



Westmap Time series 
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