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butes necessary for addressing a fi nite set of 

critical issues.

Existing examples illustrate aspects of 

geographically focused systems. The Infor-

mation Center for the Environment at the 

University of California, Davis (ICE; http://  ice 

. ucdavis . edu/) provides resources for water-

 related projects throughout California. The 

Klamath (River) Resource Information Sys-

tem (KRIS; http://  www . krisweb . com/) pro-

vides information and databases relevant to 

fi sheries and water quality for watersheds 

along the northwest coast of California. 

The Northwest Forest Plan data repository 

(http://  www . blm . gov/  or/gis/  data . php) and 

the Oregon Coastal Landscape Analysis and 

Modeling Study (http://  www . fsl . orst . edu/ 

 clams/) provide resources specifi cally for 

the management of coastal PNW forests. 

Moving further along in the integration of 

the three components outlined above, two 

authors of this report (Benda and Miller) are 

coordinating development of NetMap (http:// 

 www . netmaptools . org), a coupled watershed 

database and analysis system designed to 

support resource management, restoration, 

and conservation in the Pacifi c Northwest 

[Benda et al., 2007]. Application- oriented 

systems require the ability to communicate 

with larger national efforts (e.g., CUAHSI, 

CHyMP, NHD). This could be accomplished 

by using universal languages, such as CUAH-

SI’s WaterML, or by incorporating the ability 

to transfer data across diverse GIS systems 

and data layers.

Advantages of Application- Oriented 
Systems

Access to a geographically focused and 

application- oriented database would allow 

users in different locations and with dif-

ferent concerns to quickly access similar 

types of information in a consistent format. 

The use of uniform tools that analyze dis-

similar watersheds in similar ways can pro-

mote common methodologies, vocabularies, 

and problem- solving techniques, serving to 

increase communication and collaboration 

within and among agencies and stakehold-

ers. A regional database and analysis system 

could support existing analysis and regula-

tory programs, including watershed anal-

ysis–style basin studies, the U.S. Environ-

mental Protection Agency’s Total Maximum 

Daily Load program, and statewide habitat 

restoration activities.

By contributing to the development of a 

geographically extensive community data-

base, agencies and groups could pool their 

resources, thereby sharing costs, increas-

ing availability of the highest- resolution data 

and most advanced tools, and providing 

smaller groups—such as local watershed 

councils—with data and tools they could 

not otherwise afford. Shared resources 

can contribute to economic effi ciency by 

creating geographically extensive and coor-

dinated prioritization strategies for habitat 

restoration, road maintenance and aban-

donment, and prewildfi re and postwild-

fi re management planning. User input to a 

community- supported system will promote 

evolution in tool design based on specifi c 

needs and current shortcomings.

The tools and data to assemble geograph-

ically focused and application- oriented 

watershed data and analysis platforms exist 

today, and efforts to integrate databases 

with analytical tools for land use and con-

servation decision support are under way. 

Local projects can contribute to a commu-

nity database and analysis system if data 

acquisition and metadata requirements are 

managed in a central (Web- based) location, 

consistent methods are used to synthesize 

the data into forms usable by widely avail-

able analysis tools, and protocols for data 

storage and distribution are established. Ini-

tially, such systems could be desktop and 

client based, particularly if linked with com-

monly used desktop GIS software, but over 

time could be hosted by Web servers.

References

Benda, L., D. J. Miller, K. Andras, P. Bigelow, 
G. Reeves, and D. Michael (2007), NetMap: A 
new tool in support of watershed science and 
resource management. For. Sci., 52, 206–219.

Famiglietti, J., L. Murdoch, V. Lakshmi, and R. Hoo-
per (2008), Community modeling in hydrologic 
science, Eos Trans. AGU, 89(32), 292.

Oregon Watershed Enhancement Board (1999), 
Oregon Watershed Assessment Manual, Salem, 
Oreg.

Reid, L. M., and B. P. McCammon (1993), A pro-
cedure for watershed analysis: Review draft 
prepared for the Forest Ecosystem Management 
Assessment Team, U.S. Dep. of Agric., For. Serv., 
Portland, Oreg.

U.S. Congress (1980), Pacifi c Northwest Electric 
Power Planning and Conservation Act, 16 United 
States Code Chapter 12H (1994 & Supp. I 1995), 
Act of Dec. 5, 1980, 94 Stat. 2697, Public Law No. 
96- 501, S. 885.

U.S. Department of Agriculture Forest Service 
(1994), Record of decision for amendments to 
Forest Service and Bureau of Land Management 
planning documents within the range of the 
northern spotted owl; standards and guidelines 
for management of habitat for late- successional 
and old- growth forest related species within the 
range of the northern spotted owl, 74 pp., Wash-
ington, D. C.

Washington Forest Practices Board (WFPB) 
(1997), Standard methodology for conducting 
watershed analysis, DNR Board Man. Sect. 11, 
Wash. Dep. of Nat. Resour., Olympia.

—LEE BENDA, Earth Systems Institute, Mount Shas-
ta, Calif.;  E-mail:  leebenda@  earthsystems . net; DANIEL 
MILLER, Earth Systems Institute, Seattle, Wash.; STEVE 
LANIGAN, U.S. Forest Service, Portland, Oreg.; and 
GORDON REEVES, U.S. Department of Agriculture’s 
Pacific Northwest Research Station, Corvallis, Oreg.

Forum
cont. from page 156

Important aspects of climate change in 

the 21st century will involve interactions 

between ocean circulation and the global 

hydrological cycle, and their links to land 

surface hydrology, the cryosphere, the atmo-

sphere, and other realms. The Aquarius/ 

Satelite Aplicaciones Cientifi cas- D(SAC- D) 

satellite mission is a multidisciplinary obser-

vatory that will provide measurements of 

ocean salinity, ocean winds, rain, sea ice, 

land/ sea surface temperatures, soil mois-

ture, nighttime light sources, atmospheric 

temperature/ humidity soundings, and the 

space environment, as well as autonomous 

data relay from remote ground stations. 

Scheduled for launch in May 2010, the proj-

ect involves international contributions 

by Argentina, United States, Italy, Canada, 

France, and Brazil, and has an active pub-

lic awareness and education program (see 

http://  www . conae . gov . ar/  satelites/  sac -  d . html 

and http://  aquarius . gsfc . nasa . gov). 

The 4th Aquarius/ SAC- D Science Work-

shop was convened to further prepare the 

scientifi c community for the mission and sci-

entifi c applications, and to enhance cooper-

ation between scientists from different coun-

tries in order to form an Aquarius/ SAC- D 

mission user’s network. More than 90 scien-

tists attended, representing Argentina, United 

States, Italy, Canada, France, Spain, Brazil, 

Chile, and Uruguay. The conference also pro-

vided a special tribute to F. Raul Colomb, 

original principal investigator for Argentina’s 

SAC- C and SAC- D missions, who passed away 

on 4 May 2008 after a yearlong illness. 

The opening day of the workshop featured 

a presentation of Argentine government sup-

port for sponsored research, followed by ple-

nary lectures on broader scientifi c themes rel-

evant to the Aquarius/ SAC- D measurements, 

including (1) salinity, climate, and the hydro-

logical cycle; (2) South Atlantic Climate Vari-

ability and Predictability ( CLIVAR) activities; 

(3) ocean environment, biological resources, 

and fi shing; (4) sea ice and the polar ocean 

climate; (5) soil moisture; and (6) natural 

hazards and emergency management. 

The second day of the conference was 

devoted to technical briefi ngs about each 

sensor, calibration methods, and algorithms, 

as well as synergy with the European Soil 

Moisture and Ocean Salinity (SMOS) mis-

sion. On the third day, working groups dis-

cussed ocean, climate, and land processes; 

as well as instruments and algorithms. A 

tutorial on passive microwave remote sens-

ing was also presented. 

Throughout the conference, participants 

analyzed the synergies among all the obser-

vatory instruments and with other missions, 

and considered a comprehensive list of 

applications. These applications include, for 

example, studies of water cycle, evapora-

tion minus precipitation, rivers, sea surface 

salinity, ocean fronts and eddies, El Niño– 

Southern Oscillation prediction, hydrologi-

cal applications and water resources man-

agement, fl ood and drought cycles, soil 

moisture, detection of environmental vari-

ables for plague and pest monitoring and 

forecasting, fi re risks, heat islands in urban 

environments, hot spots for carbon fl ux, 

extreme event fi res, and volcano monitoring. 

The workshop also fostered international 

collaborations and the formation of investi-

gator partnerships that could be proposed 

for the Aquarius/ SAC- D mission science 

team. The open process for soliciting pro-

posals and selecting the international sci-

ence team through coordinated announce-

ments between NASA, the Argentine space 

agency (Comisión Nacional de Actividades 

Espaciales ( CONAE)), the Argentine Minis-

try of Science, Technology and Productive 

Innovation ( MinCyT), and the Italian Space 

Agency (Agenzia Spaziale Italiana (ASI)) 

is publically available at http://  www . conae 

. gov . ar/  SAC- D  _AQ  _AO/  index . html. Monica 

Rabolli (CONAE) was the principal orga-

nizer of the workshop. Meeting presentations 

and working group summaries are posted on 

the workshop Web site (http://  www . conae 

. gov . ar/  AQ  _SAC  - D  _4thScienceWS/  Agenda 

. pdf). 
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