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The water and fire cycle

The Spokesman-Review: Crews battle a wildfire in the Palomino Valley, on Wednesday, July 5, 2017, near Reno, Nev. 
(Jason Bean / AP)



The water and fire cycle

https://www.nps.gov/sagu/learn/nature/buffelgrass.htm

https://www.usgs.gov/centers/wgsc/science/buffelgrass?qt-
science_center_objects=0#qt-science_center_objects

Buffelgrass green-up and curing 



Forest stressor complex

Source: Littell et al. 2016



Source: US Forest Service

AREA WITH TREE MORTALITY FROM ALL WESTERN 

BARK BEETLES 2000 – 2016 

Climate-fire trend



Climate-fire trend

Source: Dennison et al. GRL 2014



Source: Matt Jolly, USFS

National Fire Danger Rating System

The National Fire Danger Rating System 1978/88 version



Source: Matt Jolly, USFSThe National Fire Danger Rating System 2016 version

National Fire Danger Rating System



Source: Matt Jolly, USFS

National Fire Danger Rating System

Time Lag Stick Diameter 
(inches/cm)

1 hour 0.16 in / 0.4 cm
10 hour 0.5 in / 1.28 cm
100 hour 1.6 in / 4.0 cm
1000 hour 3 in / 7.62 cm
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Source: Great Basin Predictive Services

National Fire Danger Rating System



Nevada fuels status 9/23/18 

Source: Great Basin Predictive Services



Nevada fuels 9/23/18 status

Live fuel moisture

Source: Great Basin Predictive Services



Climate-fire trend

Source: Abatzoglou and Williams, PNAS 2016



Source: Abatzoglou and Williams, PNAS 2016

Climate-fire trend



1984-2015 Source: Holden et al., PNAS 2018

Climate-fire trend



Drought and fire

Source: McEvoy et al. 2019

1000-hour dead fuel moisture



Drought and fire

Source: McEvoy et al. 20191000-hour dead fuel moisture



Seasonal fire outlooks



Predictive Services

Soil moisture proxy for:

• Fine fuel growth

• Fine fuel curing and accelerated drying

• Heavy fuel vegetation stress and drying



Seasonal fire outlooks

https://www.cpc.ncep.noaa.gov/products/Drought/Monitoring/smp.shtml



Seasonal fire outlooks

https://www.wfas.net/images/firedanger/kbdi.png



Seasonal fire outlooks

https://www.cpc.ncep.noaa.gov/products/analysis_monitoring/regional_monitoring/palmer.gif



Seasonal fire outlooks
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The Drought Monitor focuses on broad-
scale conditions. Local conditions may 

vary. See accompanying text summary for 
forecast statements.

S

http://droughtmonitor.unl.edu/

U.S. Drought Monitor April 23, 2019

Valid 8 a.m. EDT

(Released Thursday, Apr. 25, 2019)

Intensity:
D0 Abnormally Dry

D1 Moderate Drought

D2 Severe Drought

D3 Extreme Drought

D4 Exceptional Drought

Author:

David Miskus

Drought Impact Types:

S = Short-Term, typically less than 
6 months (e.g. agriculture, grasslands)

L = Long-Term, typically greater than 

6 months (e.g. hydrology, ecology)

Delineates dominant impacts

NOAA/NWS/NCEP/CPC



Seasonal fire outlooks



Water relation to fuel flammability

Source: Jolly and Johnson, Fire 2018



Fuel Moisture Content (FMC) = Water Weight/Dry Weight

Dead fuels: dry weight is relatively constant, but does change slowly 
as a function of decomposition

Live fuels: Both the water weight and dry weight changes diurnally, 
seasonally, and inter-annually

Both quantities of FMC can contribute to flammability and both vary 
independently over space and time

Drought preconditions fuel flammability 

Source: Jolly and Johnson, Fire 2018

Water relation to fuel flammability



Drought and fire

Source: Littell et al. 2016



For consideration

Source: Littell 2018



For consideration

Source: Littell 2018





Greetings From 

Reno!

Fire near Tim’s house


