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Building a Hydrology Science Plan for the 
Arctic Landscape Conservation 
Cooperative
B.T. Crosby, Arctic LCC Hydrology Work Group

Abstract

Crosby is an Assistant Professor in the Department of Geosciences at Idaho State University, 921 S. 8th Ave, Stop 8072,
Pocatello, ID 83209-8072. Email: crosby@isu.edu. The Arctic LCC Hydrology Work Group is a large, diverse group of 
agency and academic scientists guiding the LCC hydrology documentation.



Renewable Energy Locations for Existing 
and Potential Facilities within BLM Leased 
Land
S. Davis, C. Doughty

Abstract

Davis is with the Bureau of Land Management, P.O. Box 25047, Bldg. 50, Lakewood, CO 80225. Doughty, Premier Data 
Services, Inc. 15000 W. 64th Ave., Arvada, CO 80007. Email: scott_davis@blm.gov carolee.doughty@premierdata.com. 
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Geothermal Energy Sites

Electronic Transmission Lines (EIA)

Potential Community Growth

Existing and Potential Facilities located within 
Bureau of Land Management Leased Land

Wind Facilities

EXISTING POTENTIAL

(8,014,165.1 Total Acres)

3,736,416.5 Acres
430 Records (LR2000)

4,277,748.6 Acres

Solar Facilities

EXISTING POTENTIAL

(13,214,217.7  Total Acres)

2,106,496.4 Acres
219 Records (LR2000)

11,107,721.3 Acres

This map was prepared March 4, 2010.

The data should be used for reference only.

Renewable Energy Datasets

The Existing Energy records were extracted from the LR2000 database (PDSStudio) then plotted  
using the CarteView application in ArcGIS. The LR2000 Existing Energy records have a disposition of 
Authorized or Pending. Data Source: Premier Data Services, July 2009

The Potential Energy records are derived from NREL models provided by the Western Governors 
Association. The displayed Potential Energy polygons are located on surface land that is managed by 
the BLM. These polygons have a probability classification of 4 or greater.



An Investigation of Carbon Dynamics in 
Beaver Creek, Alaska, Using in situ Sensors
Mark M. Dornblaser, Robert G. Striegl, Heather Best

Abstract

Dornblaser and Striegl are with the National Research Program, U.S. Geological Survey, 3215 Marine St., Suite E-127, 
Boulder, CO 80303. Best is with U.S. Geological Survey, 3400 Shell St., Fairbanks, AK 99701. Email: mmdornbl@usgs.gov,
rstriegl@usgs.gov, hbest@usgs.gov. 



The Yukon River Basin Indigenous Observation Network: 
Preliminary Results from Baseline Datasets Highlighting 
Climate Variation Indicators
L.M. Mackey, C. Thomas, R. Toohey, P.F. Schuster, N. 
Herman-Mercer, Indigenous Observation Network Technicians 

Abstract

Mackey is a biologist with environmental focus in the Science Department (2008), Thomas is an environmental scientist (2009), and 
Toohey is the Science Department Manager (2011), all with the Yukon River Inter-Tribal Watershed Council, 323 2nd Street, Fairbanks, 
AK 99712 and 725 Christensen Dr., Anchorage, AK 99501. Schuster is a research hydrologist and Herman-Mercer is a social scientist, 
both with the U.S. Geological Survey National Research Program, 3215 Marine Street, Boulder, CO 80303. Over 100 ION technicians are 
trained throughout the YRB. Email: lmackey@yritwc.org, cthomas@yritwc.org, rtoohey@yritwc.org, pschuste@usgs.gov,
nhmercer@usgs.gov. 



Evaluating Cumulative Effects of Logging 
and Potential Climate Change on Dry-
Season Flow in a Coast Redwood Forest
Leslie M. Reid, Jack Lewis

Abstract

Keywords: 

Introduction and Study Area
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Influence of Logging
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Combined Effects of Logging and Climate
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Making Long Term Watershed Research Accessible 
K.J. Cole, D.E. James and J.D. Obrecht 

United States Department of Agriculture, Agricultural Research Service,  Ames, IA & GIS Support and Research Facility, Iowa State University  

Abstract 
The USDA’s Agricultural Research Service (ARS) has conducted watershed-scale 
research since the 1930’s.  Recent efforts have been made to compile the 
independently collected research data collections into a system that would help in data 
preservation and facilitate research within and across watersheds with diverse 
collaborators. The driving force for the database project has been the Conservation 
Effects Assessment Project (CEAP) conducted in cooperation with the NRCS. The 
system that was developed (STEWARDS) uses an enterprise relational database and 
geospatial web server.  The most challenging design issue involved the creation of a 
metadata system that would fully describe the data collections used in the watershed 
projects.  The resulting metadata describes research methods, site descriptions, and 
spatial data. The methods cataloging system uses a data structure that was adapted 
from the National Environmental Methods Index (NEMI) as a searchable compendium 
of environmental methods. The implementation of the database system has elucidated 
some challenges. Compiling historic research data is very time consuming and there 
can be resource and technology limitations with the data producers.  Management has 
to be supportive and provide consistent focus. Data policies need to be specific and 
part of research plans.

Figure 2.  STEWARDS Application at opening screen and selected watershed 
displaying research sample locations. 

Description and Data Holdings 
Data were obtained from ARS CEAP long-term research watersheds. Themes 

include: hydrology, meteorology, land use, water-quality, soil quality, agronomic 
practices, and economics.

The data table contains unique records based on the pairing of the Site ID and 
Date/Time stamp.

A data-definition table maps to the unique columns of the data table.  The definition 
table identifies the unique columns for the Site ID, Date/Time stamp, individual 
parameters, methods, and comments associated with the parameters (Fig. 1). 

Application was created using ArcGIS Server 9.3.1 and ArcGIS API for Flex (Fig. 2).
The STEWARDS database consists of approximately 7 million records (Fig. 3).
Thirteen ARS CEAP watersheds have contributed records to date.
Data are added from the watersheds periodically.

Figure 1.  Data table and data-definition table link data columns to metadata. 

Summary 
ARS scientists collect watershed research data that vary spatially, thematically, and temporally. The STEWARDS 
application maintains a database that is easily accessible by the scientific community through an integrated 
environment using ArcGIS Server and SQL Server.  This design represents the precursor to a future Agency-wide 
database that will provide access to ARS data holdings by the scientific community. 

Metadata 
Essential to describe disparate research methods.
Used data schema from the National Environmental Methods Index for consistent metadata elements.
Individual site descriptions with instrument histories are maintained.
FGDC-compliant metadata for spatial database components are required for distribution.

Figure 3. Example data selection and graphing. 

Acknowledgements:  We would like to thank the ARS team of J.L. Hatfield, G.J. Wilson, J.L. 
Steiner, E.J. Sadler and B.C. Vandenberg, who were instrumental in the development  and 
support of the database system. 

We would also like to thank the data providers who contributed to the STEWARDS system.
To access STEWARDS: http://www.ars.usda.gov/watersheds/stewards   

Conservation 
Effects  

Assessment  
Project 

Implementation Challenges 
Data provider reluctance to contribute due to limited resources and publishing concerns.
Source data formats difficult to process.

Lessons Learned
Strong leadership needed from local to national level.
Data access and use policies need to be well defined and understood.
Require modern data management products in research project plans.
Make data contributions as easy as possible.



Using Remotely Sensed Brightness Temperatures to Infer Snowmelt Onset 
and Runoff in High Latitude Drainage Basins

Kathryn A. Semmens1 and Joan Ramage1

1 Earth and Environmental Sciences, Lehigh University, Bethlehem, PA 18015 kas409@lehigh.edu

DAV represents the 
dynamism of the snowpack,  
when high the snowpack is 
melting during day and 
refreezing at night.

Tb is the product of 
emissivity and physical 
temperature.  Frozen snow 
has low emissivity 
compared to wet snow. 

When Tb>252K & DAV>18K 
the snowpack is melting.  

• When sustained for several 
days it is melt onset.

• All melt before melt onset 
are early melt events.  

• When thresholds no 
longer met  (end high 
DAV) snowpack is fully 
melting (not refreezing) 

Figure 1. Brightness temperatures (Tb) and diurnal amplitude variation (DAV) 
(from AMSR-E data) for 2009 for pixel near the mouth of the Stewart River.
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A significant early snowmelt event on January 20th may have contributed 
to the small peak in discharge on ~day 60. 

Data provided by NSIDC.
Funding from NASA Earth &Space Science Fellowship

Detecting Snowmelt Onset and Duration

Future Objectives
1) Establish a longer time series using SSM/I Tb data 

from 1988 to 2010 for more robust trend analysis.  

2) Conduct sensitivity analyses of snowmelt and flow 
parameters in SWEHydro to constrain estimates.

3) Incorporate elevation, permafrost, and land cover 
to improve and make the model transferable to 
other basins with varying characteristics.

4) Corroborate the occurrence and effects of early 
melt events with field data.

References
Apgar J, Ramage J, McKenney R, Maltais P, (2007), AMSR-E Algorithm for Snowmelt Onset Detection in Subarctic Heterogeneous Terrain. Hydrol. Proc. 21: 1581-96.
Ashcroft P, Wentz F, (2006), AMSR-E/Aqua L2A Global Swath Spatially-Resampled Brightness Temperatures V002, [2003-2010]. Boulder, Colorado USA: NSIDC. Digital media.
Ramage J, McKenney R,Thorson B, Maltais P, Kopczynski S, (2006), Relationship between Passive Microwave Derived Snowmelt & Surface-Measured Discharge, Wheaton R., 

Yukon, Hydrol. Proc. 20, 689-704.
Yan F, Ramage J, McKenney R, (2009), Modeling of high lat. spring freshet from AMSR-E P.M. observ. Water Res. Research 45, W11408.

Figure 3. DEM of 
the Yukon River 
Basin(YRB) with 
sub-basins color-
coded to depict 
trend in melt onset 
for 2003-2010.  
Orange basins have
a earlier melt onset 
trend while magenta
basins have a later 
melt onset trend.  
Trends are linear 
best fits to the 
average melt onset 
date for each basin.

 

 

Later Melt Onset
Earlier Melt Onset

Figure 2.  A) Map of flow length (meters) 
for Stewart and Pelly basins derived from 
GIS with EASE grid pixels (12.5 km) 
overlaid.  2003-2009 annual spatial time 
series of B) Snow water equivalent, SWE 
(mm),  C) melt onset in Julian day of the 
year,  D) date of end high DAV in Julian 
day, E) actual (red and blue) and modeled 
(orange and teal) discharge in m3/s for the 
Stewart and Pelly River basins.  Modeled 
discharge is from SWEHydro with SWE, 
melt onset, end high DAV, and flow length 
as primary inputs in addition to two 
snowmelt rate and flow timing parameters.  
See Yan et al. 2009 for details.  

2009

Figure 4. Average melt onset (2003-2010) for 
each basin (x axis) and linear trend slope (y 
axis).  Bubble size corresponds to size of 
correlation coefficient with end members 
denoted (Lower and Chandalar). Note strong 
later melt onset trends for lower latitude 
headwater basins.
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Snowmelt Runoff Modeling

B C D E

Conclusions
Remotely sensed brightness temperatures 
provide a viable means for detecting snowmelt 
timing in high latitude drainage basins.  Such 
data can be used to drive a simple flux based 
snowmelt runoff model to effectively model 
peak discharge and timing.  These techniques are 
important for understanding, studying, and 
modeling remote regions limited by data 
collection and instrumentation.

High latitude, snowmelt dominated basins are sensitive to increasing winter air temperatures with snowpacks’ integrating these changes over the season, potentially 
influencing the timing of snowmelt onset and resulting in changes to spring runoff and associated flooding, often the most significant hydrologic events of the year. 
To understand and model these processes for ungauged basins with little meteorological data, passive microwave AMSR-E 
brightness temperature observations are used to determine snowmelt onset timing, melt-refreeze duration, and occurrence of 
early snowmelt events (short periods of melt before full spring melt onset).  These data are then used as inputs into a simple 
flux based snowmelt runoff model (SWEHydro) to simulate peak discharge and timing. A




