
Climate,  wildfire,  and  erosion  ensemble  foretells  more  sediment  in  

western  USA  watersheds

Pacific  Northwest  Drought  &  Climate  Outlook  Webinar,  October  23,  2017

Co-sponsored  by:

USDA  Northwest  Climate  Hub,

National  Integrated  Drought  Information  System-

Pacific  Northwest  Drought  Early  Warning  System,

Pacific  Northwest  Climate  Impacts  Research  Consortium

Joel  B.  Sankey,  Research  Geologist,  U.S.  Geological  Survey,  Southwest  Biological  Science  Center,  

Flagstaff,  AZ,  jsankey@usgs.gov



Climate,  wildfire,  and  erosion  ensemble  foretells  more  sediment  in  

western  USA  watersheds
Joel  B.  Sankey,  Research  Geologist,  U.S.  Geological  Survey,  Southwest  Biological  Science  Center,  Grand  Canyon  Monitoring  and  

Research  Center,  Flagstaff,  AZ,  jsankey@usgs.gov

Jason  Kreitler,  Research  Geographer,  U.S.  Geological  Survey,  Western  Geographic  Science  Center,  Boise,  ID

Todd  Hawbaker,  Research  Ecologist,  U.S.  Geological  Survey,  Geosciences  and  Environmental  Change  Science  Center,  Denver,  
CO

Jason  McVay,  Geospatial  Research  Specialist,  Northern  Arizona  University,  Remote  Sensing  and  Geoinformatics Lab,  Flagstaff,  AZ

Mary  Ellen  Miller,  Research  Professor,  Michigan  Tech  Research  Institute,  Ann  Arbor,  MI

Erich  R.  Mueller,  Research  Geologist,  U.S.  Geological  Survey,  Southwest  Biological  Science  Center,  Grand  Canyon  Monitoring  and  
Research  Center,  Flagstaff,  AZ

Nicole  Vaillant,  Fire  Ecologist,  USDA  Forest  Service,  Western  Wildland  Environmental  Threat  Assessment  Center,  Pacific  
Northwest  Research  Station,  Prineville,  OR

Scott  Lowe,  Assistant  Professor,  Boise  State  University,  Department  of  Economics,  Boise,  ID

Temuulen T.  Sankey,  Assistant  Professor,  Northern  Arizona  University,  Remote  Sensing  and  Geoinformatics Lab,  Flagstaff,  AZ



Global  Wildfire  Water  Exposure  Index
From:  Robinne,  et  al.  2016.  A  Global  Index  for  Mapping  the  Exposure  of  Water  Resources  to  Wildfire.
Forests  7  (1),  22  doi:10.3390/f7010022  



65  %  of  the  water  
supply  in  the  West  
originates  from  
forested  watersheds*  
which  are  prone  to  
wildfire

*Brown  et  al.,  2008.  Spatial  distribution  of  water  supply  in  the  coterminous  United  States.  
Journal  of  the  American  Water  Resources  Association  44,  1474–1487.  



https://www.portlandoregon.gov/water/article/655188

https://inciweb.nwcg.gov/incident/5584/

http://www.oregonlive.c
om/wildfires/index.ssf/2
017/09/flight_over_eagl
e_creek_fire_r.html

http://www.oregonlive.com/wildfires/index.ssf/2017/09/flight_over_eagle_creek_fire_r.html



Fire  effects  
on  soil

Photos  from  InciWeb,  Jason  Kreitler and  Joel  Sankey



Fire  effects  
on  soil

Wagenbrenner et  al.,  2015.  Effects  of  post-fire  salvage  logging  and  a  skid  trail  treatment  on  
ground  cover,  soils,  and  sediment  production  in  the  interior  western  United  States.  Forest  
Ecology  and  Management  335,  176–193.  





http://onlinelibrary.wiley.com/doi/10.1002/2017GL073979/abstract



The  premise  for  our  study

§ The  area  burned  annually  by  wildfires  has  increased  in  recent  
decades  and  is  expected  to  increase  in  the  future  due  to  climate  
change  for  much  of  the  Western  USA

§ Burned  areas  within  watersheds  increase  soil  erosion  rates,  which  
can  increase  sedimentation  in  downstream  rivers  and  reservoirs

§ Increased  sediment  can  dramatically  – often  negatively  – impact  
aquatic  ecosystems,  and  decrease  water  quality  and  supply  for  
people

§ However,  which  watersheds  will  be  impacted  by  future  wildfires  is  
largely  unknown.

Sankey  et  al.,  2017,  Geophysical  Research  Letters.



Objective

§ How  will  post-fire  sedimentation  change  in  western  USA  watersheds  
with  future  fire?

Photos  from  InciWeb and  Jason  Kreitler

Sankey  et  al.,  2017,  Geophysical  Research  Letters.



Methods

Figure  made  by  A.  Kasprak

)  

Sankey  et  al.,  2017,  Geophysical  Research  Letters.



Methods

3  climate/fire  scenarios  X  1  erosion  models
=

ensemble  projection  of  post-fire  watershed  sediment  yield

Sankey  et  al.,  2017,  Geophysical  Research  Letters.



Results

Sankey  et  al.,  2017,  Geophysical  Research  Letters.



Results

Sankey  et  al.,  2017,  Geophysical  Research  Letters.

HUC8  Watershed  Containing  Bull  Run  Subwatershed and  Eagle  Creek  Fire



Summary

§ First  research  to  use  an  ensemble  of  climate,  fire,  and  erosion  
models  to  project  variability  in  post-fire  sediment  yield  at  a  watershed  
scale  as  a  function  of  future  wildfire  conditions  across  the  West.

§ Project  10%  increase  in  postfire sedimentation  for  nearly  nine  tenths  
of  western  USA  watersheds  by  mid-21st  century

§ Postfire sedimentation  projected  to  increase  by  >100%  for  more  than  
one  third  of  watersheds  by  mid-21st century

§ Many  watersheds  with  projected  increases  in  fire  and  sedimentation  
are  important  surface  water  supply  for  downstream  human  
communities

Sankey  et  al.,  2017,  Geophysical  Research  Letters.



http://onlinelibrary.wiley.com/doi/10.1002/2017GL073979/abstract

Research  Publication



https://www.sciencebase.gov/catalog/item/59541714e4b062508e3c7d98

Data  Publication
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Thank  you  for  listening!



https://www.nwclimatescience.org/projects/changes-watershed-vulnerability-under-future-climate-fire-regimes-and-population-pressures



http://www.flagstaffwatershedprotection.org/


