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Vision

“..a network of research sites that are
equipped with a synergistic technological
platform, combining high frequency, real-time
sensor-based measurements with traditional
ecological field-scale studies, designed to
monitor and respond rapidly to environmental
change at the local to regional scales.”




Vision

State-of-the-art wireless sensor network for capture and
delivery of high resolution hydrologic and meteorologic
data.

Cyber infrastructure for additional site-specific sensors.
Streaming, real-time QC to ensure high quality data.

Data delivery to a central database with a single web
portal.

Interactive data visualizations and content for scientists,
educators, and the public.

Question driven.
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Installation
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Base Equipment

Met Station

Rain gauge (2)
Pyranometer (2)

Wind speed/direction (2)
Air temperature (3)
Relative humidity (3)
Web cam

Soil Stati CO St

Soil moist

oo (equ|pment onlv)

Stream Stauun
Stream stage height (1) ST
Water temperature (1) e .
Conductivity (1)




Air Temperature
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Webcam Phenology

* 3 megapixel resolution
* Images taken hourly (8am-8pm)
* Archive all images




South Facing Watersheds, Hubbard Brook, NH
Sat Apr 14 121021 EST 2012
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Relative channel brightness (%)

Day of year

Richardson et al. 2009. Ecological Applications




Wireless Communication

Cellular phone

Pro: Easy to set up
Con: Need cell coverage, monthly fee

Radio
Pro: No monthly fee

Con: Need line-of-site

Satellite
Pro: Good in remote locations

Con: Data transfer limitations, monthly fee




Sensor
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Quality Assurance/Quality Control
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Quality Assurance/Quality Control

1. Replicate sensors
 Triple redundancy
 Separate data loggers

2. Plan routine maintenance
* Repairs in off season
* Stagger maintenance

3. Keep spare parts on hand
4. Alert system

5. Take notes
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QA/QC
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Depth (cm)

Air temperature (°C)
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GCE Toolbox for QC
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Web site
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Smart Forests |Sensor Network|

Home > GCE Data Toolbox > Demo > Data

Marcell Experimental Forest

Data Set Interval Period Links File Downloads
S2 Met Station Snow 60min: 60.0 21-May-2014 - View Details Spreadsheet (CSV Text)
Marcell S2 Met Station Snow Depth from 21-May- min 04-Aug-2014 View Plots Iietadata for Spreadsheet
2014 to 04-Aug-2014 GCE Data Toolbox File
S2 Iet Station Soil 60min: 60.0 21-May-2014 - View Details Spreadsheet (CSV Text)
Marcell S2 Met Station Soil Climate from 21-May- min 04-Aug-2014 View Plots IMetadata for Spreadsheet
2014 to 04-Aug-2014 GCE Data Toolbox File
S2 Met Station Solar 15min: 15.0 21-May-2014 - View Details Spreadsheet (CSV Text}
Marcell S2 Met Station Solar Radiation from 21- min 04-Aug-2014 View Plots IMetadata for Spreadsheet
May-2014 to 04-Aug-2014 GCE Data Toolbox File
S2 Net Station Temp 15min: 15.0 21-May-2014 - View Details Spreadsheet (CSV Text
Marcell S2 Met Station Air Temperature from 21- min 04-Aug-2014 View Plots IMetadata for Spreadsheet
May-2014 to 04-Aug-2014 GCE Data Toolbox File
S2 Met Station Wind 15min: 15.0 21-May-2014 - View Details Spreadsheet (CSV Text)
Marcell S2 Met Station Wind Speed from 21-May- min 04-Aug-2014 View Plots IMetadata for Spreadsheet
2014 to 04-Aug-2014 GCE Data Toolbox File
S2 Weir Stage: 5.0 min 14-May-2014 - View Details Spreadsheet (CSV Text)
Marcell S2 Weir from 14-May-2014 to 04-Aug- 04-Aug-2014 View Plots Metadata for Spreadsheet
2014 GCE Data Toolbox File
South Wx Tablel: 15.0 12-Jun-2013 - View Details Spreadsheet (CSV Text}
Marcell S2 Met Station Precipitation from 12-Jun- min 04-Aug-2014 View Plots Metadata for Spreadsheet

2013 to 04-Aug-2014

GCE Data Toolbox File

Phenology Monitoring
at Hubbard Brook
Experimental Forest...

Automated birdson
menitoring at H.J.
Andrews Exper. Forest...

Value

Br—T—

| Educator oolbox | Gallery |

Smart Forest
News and Views

CUAHSI CZ0 Wireless
Sensing Bootcamp II:
From Theory to Practice
August 11th - 13th, 2014
Details and registration

May 22, 2014

Marcell S2 Met Station Air Temperature from 21-May-2014 to 04-Aug-2014
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Integrating new measurements with historical data

Problem: Newer data are collected at 15 minute intervals, but
only daily values were read off the charts.




Extracting data from charts
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New opportunities for research

e Rapid access to data from
multiple sites

* Provide data in a common
format

* Plan sampling based on
real-time data

* Extreme events

* Provide new scientific
insights

Groffman et al. 2012. BioScience




New opportunities for research

Diurnal changes in
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New opportunities for education and outreach

/\ » h:qbbard brook

Wate I’VIZ water

Hubbard Brook Teaching Tools | Get Involved

Water Cycle
Welcome to
—

Visuahze usten In
<+FP v
Waterviz

Home Project

418.19.2011 04:00 b .
& R, STy a Water Cycle
g . . ‘ Visualization Tool at
the Hubbard Brook
Experimental Forest
The data in this
visualization
accurately reflect
water moving through
a small forested
watershed in New
Hampshire, USA right
now! The number in
the v-notch i1s current
stream flow In
mm/hour

We invite you to
explore these pages
and to learn more
about our project

Current Conditions
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