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Temperature Is Important for
Aquatic Organisms Like Fish
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Temperature is Important
Within Regulatory Contexts

When & where are
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Temperatures are RI

Global Trends in Air Temperatures
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Global Trends in River Temperatures

River Loire, France (1880 9 2003)
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We Collect Lots of
Stream Temperature Data
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Example Stream Temp Database
Lower Snhake Hydrologic Region

|
A42,000 stream km
, 56,734 summer observations

2,005 temperature sites
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Summer Is Not the Whole Story
Full year temperature data needed

Annual Temperature Cycle
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Lands Administered by USFS

A193 Million Acres (10% of US)
A 55 National Forests
500,000 stream kilometers
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Stream Temperature Sensors

Instrument Accuracy Cost

Comments

OnsetTidBit +0.2°C $120 5-yr battery, waterproof,
large memory, small size,
temporal record at site

Maxim +0.5°C $20-$60 1-yr battery, not

iButton waterproof, custom
memory,small size,
temporal record at site

Hach +0.1°C P M Z nn Large memory, largsize,

Hydrolab temperature+ other
water quality parameters

FLIR +0.5°C P M n Qn Aerialsurvey, spatially

synoptic coverage, no -
temporal record / \




Overcoming Logistical Issues

Mountain streams have big snowmelt
fl oods each year, but é

they also have
lots of big
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Underwater Epoxies Evaluated

AvguaMend® from Polymeric Systems Inc.

Ad\quasti® from DuPont

Avaterweldfrom 3B Weld Company

Avr.{ (i A ® Urilédwiater Glue from Advanced Adhesion Inc.
AIT-RE 500 frontilti

ASeaGoirtPoxyPutty fromPermalitePlastics Corp

A\-788 Splash Zone Underwater Epoxy Putty f@anbolineCompany

Clear winner: Fox Industries FX -764




Easy Application,
Cement- Like Adhesion



Field Trial Assessments:

Temperature attribute (°C)

Stream site name immum MMean Maximum
Canyon Creek 0.10 0.00 -0.06
Grimes Creek rock 1 -0.01 -0.02 -0.08
Grimes Creek. rock 2 0.06 0.02 -0.03
Little Rattlesnake Creek 0.07 0.02 -0.15
S Mores Creek, rock 1 0.11 0.07 0.16
e n S O r Mores Creek, rock 2 -0.11 -0.07 -0.02
Mores Creek, rock 3 -0.13 0.10 0.31
Iores Creek, rock 4 0.03 0.01 0.16
No Name Creek 0.13 0.09 0.03

Rattlesnake Creek (-G—UZ 0.00 -
Average difference’ = 0.02(-0.05,0.09) 0.02 (-0.02, 0.06) 0.03 (-0.07, 0.13)

I N
= values after the average 2 zals




Field Trial Assessments:
Direct Solar Effect? YES
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Inexpensive Solar Shield
Neoprene flap + cable ties

Lead weight
holds flap down
In flowing water




Field Trial Assessments:
Durability of Installations?
9 of 11 weathered above average floods in spring 2010

= V_:_;Same___’"%;.f_ e
g location "=

PO "




Large Scale Field Assessment

A800 sensors deployed in 2010
AStream slopes ranging from 0.1% - 16%

286 sensors revisited in 2011
A7 4% average retention success
5% retention in slopes < 3%
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Example Field Deployments
Direct sensor attachment method
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Example Field Deployments
PVC container method

T ohe e

Advantages:
Easy sensor replacement
Easy data downloads
Sensor protection

Solar shielding

Disadvantages:
Retention rate?




Easy Method for Full Year Data
Equipment List

Epoxy

Data shuttle (optional)
Metal tag
Temperature sensor
Wire brush

Rubber gloves

Plastic view box



Easy Method for Full Year Data

Underwater Epoxy Protocol

* Annual Flooding Concerns Underwater epoxy cement

||||||||||||||||

Data retrieved

Sensors or protective housings
A from underwater

glued to large boulders




Regional Temperature Sensor Network
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