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Precipitation 
measurement 
sites
• 52 total
• 45 with annual 

data since 1900
• 32 with annual 

data since 1980

PRISM Climate Group, Oregon State 
University, http://prism.oregonstate.edu



How well does gridded PRISM and 
GRIDMET data represent field 

measurements?



Annual 
Precipitation 
1900-2016

All sites:
COOP
SNOTEL
WBAN
RAWS y = 0.93x

R² = 0.91

0

10

20

30

40

50

60

70

80

0 10 20 30 40 50 60 70 80

M
ea

su
re

d,
 in

 in
ch

es

PRISM, in inches

site years = 1148
sites = 45

1:1

PRISM Climate Group, Oregon State University, http://prism.oregonstate.edu



Annual 
Precipitation 
1900-2016

Sites:
COOP
SNOTEL
WBAN

No RAWS
y = 0.97x
R² = 0.96

0

10

20

30

40

50

60

70

80

0 10 20 30 40 50 60 70 80

M
ea

su
re

d,
 in

 in
ch

es

PRISM, in inches

site years = 926
sites = 36

1:1

PRISM Climate Group, Oregon State University, http://prism.oregonstate.edu



Monthly 
Precipitation 
1900-2016

Sites:
COOP
SNOTEL
WBAN

No RAWS

1:1

y = 0.96x
R² = 0.91

0

2

4

6

8

10

12

14

16

18

20

0 2 4 6 8 10 12 14 16 18 20

M
ea

su
re

d,
 in

 in
ch

es

PRISM, in inches

site months = >15,000
sites = 37

1:1

PRISM Climate Group, Oregon State University, http://prism.oregonstate.edu



y = 1.0035x
R² = 0.9832

0

20

40

60

80

100

0 20 40 60 80 100

M
ea

su
re

d,
 in

 d
eg

re
es

 F

PRISM, in degrees F

Monthly 
Maximum 
Temperature 
1900-2016

All sites:
COOP
SNOTEL
WBAN
RAWS

1:1

PRISM Climate Group, Oregon State University, http://prism.oregonstate.edu



Long-Term Annual Precipitation

Provides a basis for understanding 
hydrologic conditions observed today 

and over the last 100 years
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Preliminary results, do not cite.
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Preliminary results, do not cite.



Annual Precipitation 1900-2016, 
Fish Creek SNOTEL
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Preliminary results, do not cite.



Annual Precipitation 1900-2016, 
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Annual Precipitation 1900-2016, 
Malheur Refuge Headquarters COOP
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Preliminary results, do not cite.



Annual Precipitation 1900-2016, 
Squaw Butte COOP
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Annual Precipitation 1900-2016, 
10-year Moving Average
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Preliminary results, do not cite.



Average Monthly Precipitation

Provides a basis for understanding 
seasonal changes in hydrologic 
conditions over the recent past
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Plant-Water 
Sourcing with 

Stable Isotopes
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Isotopic 
composition 
with depth-
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Benettin and others (2018)

d18O



Sample 
locations



Malheur Field Station
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Preliminary results, do not cite.
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Near Mud Lake
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Near Mud, Harney, and 
Malheur Lakes
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Groundwater flowing 
westward



Summary

• Long-term and seasonal precipitation patterns 
provide a basis for understanding hydrologic 
conditions today and over the last 100 years

• Stable isotope data
• Confirm groundwater discharge by ET in valley lowlands
• Confirm groundwater-flow paths determined from 

water-table contour maps



Next Steps

Precipitation patterns
• Evaluate with respect to springflow and streamflow

Plant-water sourcing
• Finalize well-log correlations for DEQ-sampled wells
• Complete water-sourcing interpretations at all 

sample locations
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