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As climate change advances, many species 

are expected to shift their distributions1. 

Ecologists use models to infer how species’ 

ranges will shift, and to assess whether we 

will lose their ecological services2,3. However, 

most of the models used to predict species’ 

distributions are based on environmental 

variables recorded at large scales, which 

might not represent the environments that 

smaller animals experience. In this study, we 

compare downscaled temperature models4,5

to in situ temperature records obtained from 

sensors measuring air temperature in 

territories of the American pika, a climate 

indicator species, to evaluate whether 

downscaled models are predictive. 

❖ Part 1: To determine the variation in 

temperatures recorded by sensors in the 

field, 19 sensors (U-series and H-series 

HOBO data loggers manufactured by Onset 

Corporation) were deployed at a singe point 

near the study site from November 2020 

through June 2021. Data from these 19 

sensors were analyzed to obtain the standard 

error (SE) of monthly mean, minimum and 

maximum temperatures measured in situ.

❖ Part 2: Field data on ambient temperature 

at a pika study site on Niwot Ridge (Boulder 

County, Colorado, Latitude 40.06839, 

Longitude -105.77347) were collected by 

several U- and H-series HOBOs deployed in 

sequence during 2015-2019. These field data 

were compared with PRISM4 gridded monthly 

climate data at 800 m resolution, downscaled 

for the study point5.

Results

❖ Our results show that a downscaled 
model failed to predict the extremes 
of temperature on a rocky slope 
inhabited by pikas. 

❖ It is important to accurately 
measure the environmental 
variables experienced by organisms 
because inaccurate data could 
interfere with effective modeling 
and species management. 
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Abstract
Researchers need accurate temperatures to understand how the pika is responding to climate change. Downscaled temperatures from models like PRISM could be different from 

temperatures measured in the field. Do the models represent the precise temperatures pikas are experiencing in their territories?

For more information, contact crgo2043@colorado.edu
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Results / Observations 

Part 1: Field sensor precision

Motivation

1. Measured error in field sensors (n=19), calculating 95% confidence intervals for monthly average, minimum and maximum temperatures.
2. Used paired t-tests to determine whether standard error (SE) differed between monthly average, minimum and maximum temperatures.
3. Obtained downscaled temperatures for a location where ambient temperature had been measured for several years during a pika study.
4. Obtained the monthly average, minimum and maximum temperatures from field sensors deployed in sequence at the specific location.
5. Using appropriate SE values for the monthly average, minimum or maximum temperature measured in the field, determined whether each 
downscaled temperature statistic fell within the 95% confidence interval (±2SE) of the corresponding field temperature statistic.

Methods

Part 2: Comparing downscaled model with field data 
(using 95% confidence intervals from Part 1)  

Niwot Ridge field sensor 
location. Field data were 

compared with modeled data 
from http://climatena.ca.
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Did the downscaled temperature fall within the 95% 
confidence interval of the field data?

yes no

Downscaled 
temperature 
for study site, 
Oct 2015-Dec 

2019 Vs.

Field data from 
study site, 
Oct 2015-
Dec 2019

A pika trapped for mark-resight on Niwot Ridge. Photo by Chris Ray.
19 HOBO 
sensors at 

one location 
Nov 2020-
July 2021

Image is a picture I 

took during an 

observation on 

July 12, 2021, on 

the West Knoll of 

Niwot Ridge, 

Colorado.

❖ All field-sensor measurements agreed within ½ °C.
❖ Errors in field-sensor temperature were not related to 

absolute temperature in our test.
❖ Only 16% of the downscaled monthly mean temperatures

fell within the 95% confidence intervals of the field data.

❖Downscaled monthly minimum and maximum 
temperatures almost never fell within the 95% confidence 
intervals of the field data.

❖Downscaled monthly minima and maxima were far less 
extreme than values measured in the field.
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