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THE TASK

Develop a suite of geo-spatial products to inform reforestation 

efforts and a decision support tool for the USFS

Leverage these products to support SDG 15.2.1 and 15.1.1 indicators



WHAT LIMITS REGENERATION?

Heat Stress

Drought Stress

Available Seeds



BA CKGROUN D M ODELIN G GREEN H OUSE SCA LI N G BITTERROOT FOREST COVER D ISCUSSION IM PLICATION S EN DIN G.. A

ECH 2O, A N ECOH YDROLOGIC M ODEL WITH PLA N T

H YDRA ULICS

(Maneta and Silverman 2013,

figure from Kuppel et al., 2018)

BA CKGROUN D M ODELIN G GREEN H OUSE SCA LI N G BITTERROOT FOREST COVER D ISCUSSION IM PLICATION S EN DIN G.. A

PLA N T-WATER RELATION S

Modified from Taiz 2nd edition and Venturas et al. 2017

ECOHYDROLOGICAL MODEL (ECH2O)



ECOHYDROLOGICAL MODELING



Historical daily (1979-present) 

250 meter resolution grids    
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HIGH RESOLUTION WEATHER GRIDS ENABLE ASPECT-RESOLVING HYDROLOGIC MODELING
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LETHAL SURFACE TEMPERATURES

oVery brief exposure to high surface 

temperature can kill conifer seedlings

oCambial damage and girdling; 



Time-dose response model 

of seedling survival 

- Data derived from 

historical experiments

- Seedlings exposed to 

varying temperatures, 

durations

SOIL SURFACE 
TEMPERATURE (SST)



POTENTIAL SOIL SURFACE 
TEMPERATURE (P-SST)

o Maximum SST in absence of 

overstory

o Simulated 3 hourly timestep 

between 1980-2017 for a bed of 2 

inch ponderosa pine seedlings 

o Future (2050) simulations for 3 

GCMs in progress (currently 
running on the NASA Pleiades 
cluster)



POTENTIAL SOIL SURFACE 
TEMPERATURE (P-SST)

Comparisons against MODIS LST



SOIL SURFACE TEMPERATURE (SST)





DROUGHT STRESS



SEED SOURCES

GEDI 2019-2020



HTTPS://ORTHANC.DBS.UMT.EDU/REGENMAPPER



WHAT LIMITS REFORESTATION?

Administrative constraints

Resources (cost/benefit)



USFS ADMINISTRATIVE PRIORITIES



COST/BENEFIT



COST/BENEFIT



OUTREACH AND ADOPTION

1) USFS Region1 has officially adopted RegenMapper as their primary 

tool for conducting reforestation assessments.

2) The tool was used for 22 post-fire assessments in Region 1 in 2021

3) The DSS is also being evaluated in USFS Regions 2,4,5 and 6. 

4) As of December 2021 there has been 57 unique users of the 

RegenMapper tool.

5) Awarded the USFS Region 1 Forester’s Honor Award for work on 

RegenMapper

6) The national director of reforestation has provided co-PI Holden 

with funding to maintain the RegenMapper tool
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REGENMAPPER
WORKFLOW OVERVIEW


