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A Strategically Consistent Information
Across Agencies for Coordination
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I’m going to invest here...

...instead of here

(— Debris flow susceptible channel
B Thermally suitable - occupied

' Thermally suitable - unoccupied
Bl Projectedhabitatloss
\"= Road culvertfish barrier )




More Pressure, Fewer Resources
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Mountains of Messy Datasets
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Making silk purses from sow’s ears:

Big data mining & crowd-sourcing for
natural resource science & management
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ORACLE § | Status & Trend
DATABASE | Assessments

Time =)

Analysis

Symmetnic Distance Classes

More data,
monitoring
design




Steps in Database Development
QA/QC Data Cleaning

Data Aggregation
i)

1
2| Stream:|Elk Creek
5 Georeference: 610234 E, 4402546 W

Date Time Temp (*C)
7115/2005 21:23 15.59
7/15/2005 2153 1511
711512005 22:23 14.64
7/15/2005 22:53 14 .32
71152005 23:23 13.86
23:53 13.55

0:23 13 24

Metadata & Digitally Data Summaries &

Archiving Georeferencing
¢ ok . pORACLE
. Mean

Minimum CAI‘C .
ESRI G Is

Maximum



Specialized Science-Data Teams
Required

GIS analysts
.

Database

experts







Ongoing Learning is Required

Original skills Current skills

used for:
System software |

Java Applications and
C++ Components

Fortran, .
Visual Basic, Applications

Scripts &
Macros

ORACLE §
DATABASE




Technology Is a Force Multiplier
Information Dissemination & Adoption

\D\Z < T Email chat  workshops Publication
2\%)7 7 . | |&BLOGs -

<=2

45" Geospatial data

. ,
¢ ... =
r

edia

e You NS a
L Tube JG3Y e
O =y ; ,-.--,‘

USIDA United States
=— Department of
=] Agricuture

Forest Fn s Land Management|Plan
Northem Region g

Clearwater National Forest

=*  March 2007




A Real-World Example

Climate Boogeyman

Recreational Fisheries

Low Flows Prompt Fishing Closure On Upper Beaverhead

River And Reduced Limits On Clark Canyon Reservoir

Wednesday, September 29, 2004
Fishing

High Water G
Temperature In Grande & R A
Ronde Kills 239 Adult .

A Sorinag Chinook
$4 B|II|on on F|sh & Wildlife Recovery

Efforts in PNW Since 1980 (1sAB/isrP 2007)

l ‘ Land Use &
Water Development




Need: High Resolution Stream Scenarios to
i Provide Management-Relevant Information

= Global climate models Regional patterns

River network
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Step 1: Forge Disparate Data Into a Database

Temperature (°C)

A

>200,000,000 hourly records
>20,000 unique stream sites

$10,000,000




Close coordination with Callie
McConnell’s database team
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Covariate Predictors Mean August Temperature

1. Elevation (m)

2. Canopy (%) 2> 2 0.60; RMSE =2.26°C; X
3. Stream slope (%) 20 -es'w,x',{‘é _:Z'. :
4. Ave Precipitation (mm) i EETE =
5. Latitude (km) o U 15
6. Lakes upstream (%) o
7. Baseflow Index N—/ R,
8. Watershed size (km?) O 10 SR
9. Glacier (%) _8 ; Non-spatial Model
10. Discharge (m3/s) % 25 2= 0.90; RMSPE =1.0°C

USGS gage data T,
11. Air Temperature (°C) o 20

RegCM3 NCEP reanalysis ~ O-

Hostetler et al. 2011 15

Spatial Model
Ecological Applications

Observed (°C)
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| ‘M_,\{‘O\ Step 3: Map Interpolated Stream Scenarios
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Step 4: Design Custom Website to Distribute
Information in User-Friendly Digital Formats

k2] 1) GIS shapefiles of stream
temperature scenarios
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2) GIS shapefiles of stream temperature
model prediction precision
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http://www.fs.fed.us/rm/boise/AWAE/projects/NorWeST.shtml

NorWeST iy
ST S TotrD I Temperature Applications

Regulatory temperature

standards &

Too R
Hot! cold!

Data access accelerates
temperature research
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Climate Refugia Maps for Cold-water Species
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Global Change Biology 21:2540-2553; Proc. Nat. Acad. Sci. Doi: 10.1073/1522429113.



\(ﬁ;] Website Provides Information
Shield /

N4 In User-Friendly Digital Formats

Presentations &

Digital Maps &
Publications

Fish Data
ArcGIS Shapefiles

Sources

Distribution
Monitoring

T

File formats:
e ArcGlIS files
* pdf files

15 Scenarios:
* 3 climate periods
* 5 Brook invasion levels




High-quality Spatial Information Empowers
Local Decision Makers...

Occupancy Probability

N 5 0.90

WM 3 0.75 O < 0.90
> 0.50 to < 0.75

w5 0.25 0 < 0.50

0,25

e Slope = 10% to 15%
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Crowd-Sourcing Science
Engages Everyone & AII Agenaes
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“ : . Data Collected by
Coordmated " Local Bios & Hydros
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Management
Decisions
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More Data Coming Faster...
Inexpensive, Standard Data Protocols

A Watershed-Scale Monitoring

Protocol for Bull Trout Stream diSCharge

7
,
Tt
Dan Isaak, Brirce Rieman, and Dona Horan
/
v i

Species distribution
& abundance

Time 2

Elevation

Stream

Tissue Samples & , |
DNA barcoding
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A Simple Protocol Using Underwater
Epoxy to Install Annual Temperature
Monitoring Sites in Rivers and Streams

& Stream Microclimates
‘2 s_w -
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Short communication

N 27

Design and evaluation of an inexpensive radiation shield for
monitoring surface air temperatures

Zachary A. Holden®*, Anna E. Klene®, Robert F. Keefe®, Gretchen G. Moisen?



Conservation

Pioneered the technique
for salmonids

Species specific, highly
reliable (1 trout /100 m =
85% detection)
Field-proven protocol
Cost: $70 sample

Mike Schwartz
Mike Young
Kevin McKelvey




The National Stream Internet
An Analytical Infrastructure for Stream Data

LANDSCAPE
CONSERVATION
COOPERATIVES



A Stream Internet is...

A network of people, databases, digital information systems &
analytical techniques that interact synergistically to create &
communicate massive amounts of information efficiently

People on landscapes

Open access,
comprehensive
databases

< Analysis & new
Computer information
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Consistent Geospatial Framework
National Hydrography Dataset
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McKay et al. 2015. NHDPIus Version 2: User Guide.
|~ Available at: ftp://ec2-54-227-241-43.compute-
& 1.amazonaws.com/NHDplus/NHDPlusV21/Documentation/NHDPlusV2 User Guide.pdf

Cooter et al. 2010. A nationally consistent NHDPlus framework for identifying interstate
waters: Implications for integrated assessments and interjurisdictional TMDLs.
Environmental Management 46:510-524.



ftp://ec2-54-227-241-43.compute-1.amazonaws.com/NHDplus/NHDPlusV21/Documentation/NHDPlusV2_User_Guide.pdf

Website: The National Stream Internet Project
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Workshop & i hyl:rugl;(aphy |]tatahases D; Databases of Spatial stream-
presentations s B SE network models

(shapefiles) descriptors measurements

|deas \-.),) Data \-.),) Analysis Q) Information



Rangewide eDNA Bull Trout Project:

Industrial scale crowd-sourced field campaigns

| f\ 15
Climate]'
Shield

/

ORACLE
FTDATABASE

Sample sites have unique IDs &
are part of digital geodatabases
from day 1!







More With Less,
but perhaps... Much More?
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Shrinking
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