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In response to forest practices 
regulations in the U.S. Pacific 
Northwest (PNW), a team of 
researchers from the USDA 
Forest Service PNW Research 
Station and Oregon State 
University developed the 
UPstream Regional LiDAR 
Model of Extent of Trout 
(UPRLIMET) to help identify 
the upper limit points 
above which all streams are 
considered fishless. Since 
the last partner meeting in 
October 2023, the UPRLIMET 
development team has 
focused on (a) gathering 
fish-presence data from 
various sources, (b) refining 
environmental models, and 
(c) implementing 
predictive methods 
tailored for the 
autocorrelation 
structure of stream 
networks.
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What’s New?
	→�	 UPRfish app—a mobile application for collaborative data collection. 

We designed and launched the UPRfish mobile app, available through 
Survey123 and ArcGIS Online (https://arcg.is/8W8mq). The UPRfish app 
facilitates collaborative data collection by allowing users to select among 
organization-specific protocols to conduct fish-presence surveys. During 
spring 2024, field crews tested the app with positive results (fig. 1). 

	→�	 UPRfish Cloud—tools for easing coordination among field crews. 
This set of auxiliary tools is now available through an online support platform 
(“UPRfish Cloud,” powered by ArcGIS Experience) to coordinate field efforts by 
various crews surveying the upstream extents of fish across the region. 

	→�	 5,000 new data points. Thanks to partnerships with federal (e.g., USDI Bureau of Land Management), state (e.g., Oregon 
Department of Fish and Wildlife), and private (e.g., Weyerhaeuser Company) organizations, we compiled 5,000 new data 
points on the upstream extent of fish (fig. 2) to update the predictive landscape model, UPRLIMET+.

Figure 1. UPRLIMET Crew Leads, Brent Cárdenas 
and Loretta Ellenburg, conduct a fish presence 
survey using the UPRfish mobile app.
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Figure 2. Example data collected through the UPRfish mobile app. Pop-up points show the 
recorded locations for different taxonomic groups (e.g., fish, amphibians, mussels) and barrier 
types. The UPRfish app aids in calculating the distance traversed from the uppermost fish detected 
to comply with the minimum distance of 1,320 feet required to complete a survey. 

https://research.fs.usda.gov/pnw/projects/uprlimet
https://research.fs.usda.gov/pnw/projects/uprlimet
https://research.fs.usda.gov/pnw/projects/uprlimet
https://arcg.is/8W8mq


Current Activities
The UPRLIMET team is developing the second version of their predictive landscape model (UPRLIMET+) using larger datasets 
and refined modeling procedures: 

	→�	 High-resolution terrain and climate data in 
UPRLIMET+ 
We are making an environmental model derived from 
high-resolution terrain (cell size <2 meters instead of 5 
meters) and temporally explicit and spatially downscaled 
climate variables. This will allow hydroclimatic conditions to 
be characterized at finer spatial-temporal scales. UPRLIMET+ 
will require periodic updates to account for seasonal and 
interannual changes.

	→�	 Direct predictions of upper limits of fish occurrence and 
better representation of fish/no-fish boundaries 
We are working on a statistical modeling approach that 
natively accounts for unique spatial autocorrelation struc-
tures in stream networks. Facilitated by large training and 
validation samples, UPRLIMET+ will be built to directly 
predict the upstream limits of fish occurrence (ULOs) 
without needing a heuristic stopping rule (as in Fransen et 
al. 2006 and Penaluna et al. 2022). This will also address 
spatial uncertainty in ULO predictions through the differed 
representation of ULO points (sensu hard edges, determined 
by drastic changes in habitat types) and ULO zones (sensu 
soft edges, without obvious transition points) (fig. 3).

	→�	 Expanded coverage of UPRLIMET+ predictions 
With the continued collection of fish presence data and 
the increasing coverage of LiDAR terrain models (e.g., 3D 
Elevation Program) and derived hydrography datasets (e.g., 
3D Hydrography Program), UPRLIMET+ will offer predictions 
for a large proportion of drainages in the PNW region (fig. 4).
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Figure 3. Example of UPRLIMET+ predictions. By directly predicting 
the probability of the Upper Limit of Occurrence (ULO), it is possible to 
visualize the uncertainty of its locations. This results in two possible 
discrete ULO outputs: ULO points and ULO zones.
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Learn More! 
UPRLIMET Webinar 
September 26, 2024, 11 am: The UPRLIMET team invites you to their PNW SciCast Webinar, “Ecology, Management, and 
Policy at the Upper Extent of Fish” by Dr. Brooke Penaluna. Register here: https://research.fs.usda.gov/pnw/products/
multimedia/webinars/scicast.

Partner Meeting 2024
October 16, 2024, 9 am to 4 pm: Join the UPRLIMET Team at their 2nd Annual Partner Meeting in person or online. The 
event will be at the Oregon Department of Forestry Salem office in the Tillamook Room. To register for either format, please 
contact Stacie Bender at Stacie.Bender@usda.gov.
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