Soll Water Repellency
Responses to Burn Severity
In the Pacific Northwest

Jalene Weatherholt

Northwest Forest Soils Council Meeting 2020
March 4, 2020


Presenter
Presentation Notes
Explain axis on plots 


UNIVERSITY of WASHINGTON

School of Forest Resources

e Bachelors University of Washington 2018

e FirstYear Masters Studentin the Johnson Soil
Lab

e Post-Fire Field Seasons
e Eastern Washington
e Pacific Northwest

e Wildfire Fuels Management Hand Crew
e Summit Crew 3 Stanislaus NF






Presenter
Presentation Notes
Background of my previous field work and motivation for this proposal 
Maybe look for photos that embody my research objectives 


Increased temperatures impact wildfire frequency and future risk.

A Western US Forest Wildfires and Spring-Summer Temperature
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Just show A 


Fire disturbance moves organic, volatile compounds below the surface
and down into the mineral soil to form soil water repellency.
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Go over the physical process:
-temperature variation, soil properties, organic matter


Management Implications

Photo: (Espositoet al., 2017)
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®

oil water repellency is an extremely variable process within a
small geographic area.
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Use this graph to move into the concept of importance for defining avenues of predictability in order to make swr knowledge applicable for a management scale 
- Cut off left two, show a variable soil on this slide that shows the variation 
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-animate so that it builds instead of having it all in your face at once 
-hotter over that shorter period, where as longer burn time it shows up at a lower temperature 
-caption to what we can deduce from each group 

Take out 20 and reformat**********
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Light surface fire before/after
Note that these are all examples of a Jeffrey pine stand in the inyo, CA
Check for a picture giving clearer distinctions between light surface and severe surface





Photos: (Parson et al., 2010)




Soil Burn Severity Canopy Burn Severity

Soil Water Repellency (SWR)




(USDA, 2017)




Objective:

Do soil and canopy burn severity measurements effectively
predict a probability of SWR occurrence in the Pacific

Northwest?
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Fire National Forest (State) Size (Acres)

Liberty Flathead (MT) 28,689

Lolo Peak Lolo (MT) 59,902

Milli Deschutes (OR) 24,079

Norse Peak Okanogan/Wenatchee (WA) 55,909

17-CS-11130400-010 grantfrom the US Forest Service Geospatial Technology and Applications Center
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Just mention that they burned in the same year 
Archive in MTBS for future fire analysis


B Piot Canopy Burn Severity
. Soil Conditions + WDPT

" Soil Conditions
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Measurements of surface soil burn severity, mineral soil burn severity, surface soil color, mineral soil color, depth of ash layer, soil structure, condition of roots, and overall soil burn severity were measured at eight locations per plot (4, 8, 22, and 26 meters of each transect) 
Outline “at least this many” of each severity 


Did fire disturbance impact SWR

heterogeneity?




®)

nburned regions of each fire presented variable contrast to post-fire
conditions.
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REORDER- put label on each row 


Switch milli and Norse Peak 
Affects are reall variable, zoom the scope out a little  
-STILL HERE WOOHOO, still have fire derived soil burn severity post fire 


Are canopy soil burn severity

and soil burn severity related?




. : L : : :
oil burn severity within categories of canopy burn severity were highly
variable with a trend of increasing soil burn with increasing canopy burn.
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“ok so we now know that we cannot substitute one for the other, where is this impact happening”



What is the relationship between soil burn severity

and SWR?
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Animate and do the left first than right, pull them apart!
Still have a low column for liberty, and say NA above it 
Pull out UB,  and put a line of where the UB P/A is located -------- do this for canopy as well 
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Still have a low column for liberty, and say NA above it 
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Clearly a relationship between sbs and swr but predictions can always get better and we don’t always have sbs and it may not be able to apply as accurately to P/A and maybe we could take preventative measurements pre-fire 
Look at environmental characteristics instead 



Objective:

Can environmental and climatic characteristics derived from
publicly-available data sources predict SWR characteristics in a fire-

affected soil in the PNW?
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This is supposed to be a noisy slide
Change color of SWR to make it pop out more


Soil Burn Severity

Canopy Burn Severity

Vegetation Classification- NDVI, Landfire
Soil Classification- SSURGO

Annual Precipitation and Temperature- PRISM Climate Group
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Normalized Difference Vegetation Index (NDVI)
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Normalized difference vegetation index
Difference between near infrared (reflects) and red light (absorbs)
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SCREEN CHANGE FROM WEB SOIL SURVEY!!!!! Polygons within area of interest 
WEB SOIL SURVEY AH, ssurgo data from web soil survey and NRCS 



e Historical temperature and precipitation
regimes

e Monthly and annual temperature and
precipitation
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This is supposed to be a noisy slide
Change color of SWR to make it pop out more


Annual Precipitation and Temperature

. Soil Water
Burn Severity Repellency Vegetation Classification

Soil Classification
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Copy original noisy slide of variables before to show how we are tailoring the study


Continued Work




Define

Connectvariable data to soil water repellency

Connect measurements

Discover any statistically relevant connections
between variables and soil water repellency

Discover
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Application and
Future Work

Supplement BAER products

Predictive power

e Inform erosion management
Salvage logging and Replanting decisions

e Conversion of soil polygon to raster data
e 30 m grid sized
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Create a management tool that will potentially add an addition to the use of BAER products, connections to added erosion risk across a land area 
Final goal, can be really simple

Can be just talking to land managers
All but soils data is not on a 30 m grid, there is a project that is converting all polygon to raster data at 30 m grid size, use then all data on the same scale to make management level scale predictions
-getting measurements on the same level is difficult, there is a lot of work going on to get to 30 m, fresh off the press 


Thank You!

jweathl9@uw.edu

Research Gate:
LinkedIn: Jalene Weatherholt

Johnson Lab Website:

https://sites.google.com/uw.edu/johnsonsoilslab/
home
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