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FY 1991 
SUMMARY OF WATERSHED RESEARCH 

NATIONAL PARK SERVICE 
WR-CPSU COLORADO STATE UNTVERSLTY 

R. HERRMANN, WR-CPSU LEADER 

During 1991, the watershed level research and monitoring site activities have contributed 
to the accumulation of important baseline information on deposition, meteorology, hydrology, 
ecosystem functioning, and biology. In some cases, important information on biological diversity 
and biogeochemical processes have been obtained. Activities have ranged from needs identification, 
to reconnaissance or synoptic analyses, to long-term monitoring and to long term ecosystem 
research. Forty two (42) publications were written, submitted and published during 1991 based on 
watershed project results at OLYM, ISRO, SEQI and ROMO. Also 13 presentations on watershed 
research were highlighted during 1991. Watershed activities now involve 15 parks (APIS, CRLA, 
DENA, GRSM, ISRO, LACL, NOAT, PIRO, ROMO, SEQI, SHEN, GLAC, OZAR/BUFF and 
SLBE) and the Oka and Caucasus Reserves of the Soviet Union. 

The period 1991-2000 provides for the enhanced understanding of watershed processes 
within the context of comprehensive natural resources inventory and monitoring. Presently, the 
watershed program under the direction of the WR-CPSU is implemented at four (4) geographically 
diverse research watersheds (SEQI, ROMO, ISRO, OLYM). There are also similar cooperating 
programs at or planned in SHEN, GRSM, EVER, CRLA, GLAC, OZAR/BUFF and DENA. By 
providing basic site support, including research coordination and cooperation, data management, 
and scientific and managerial review, the program has attracted external research expertise and 
research funding greatly exceeding NPS's own investments. 

The WR-CPSU and Colorado State University, Watershed Research Studies Program is 
aimed at developing a hydrologically, geologically and ecologically sound program for collection of 
long-term baseline data on the state of park ecosystem health. The program is developing a network 
of representative long-term watershed research sites compatible with and complementary to other 
agency efforts. Quantification of the hydrologic cycle and chemical flux are major objectives of the 
NPS watershed program. Such measurements, when combined with other geographic resources data 
(e.g. geology, land-use, topography, historic and pre-historic records), permits a better understanding 
of ecosystem-level processes and of how park watershed-ecosystems respond to various natural and 
human-induced stimuli, and allows one to interpret environmental change as an early indicator of 
resources impairment for the improved management of NPS watersheds. 

From the period 1982-1989, the National Park Service watershed research program was 
focussed to provide information to detect actual and potential impacts from changing atmospheric 
chemistry. 1990 was a transition year where emphasis was on finishing those commitments required 
by the National Acid Precipitation Assessment Program and preparing for implementation of new 
program emphases. Resources questions currently of direct concern to park resources management 
may be local, regional, or global. They result from today's modern technological world and can be 
broadly categorized into four areas: biogeographic changes including translocation, fragmentation, 
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migration and invasion; land-use changes owing to recreation, industrial development and resource 
exploitation; climate changes, including temperature change, mean sea level change and change of 
precipitation patterns and amounts; and, biogeochemical changes such as those caused by acid rain, 
increased carbon dioxide and increased levels of trace contaminants. 

The research strategy is to address these complex experimental issues of the Park Service 
through a pilot ten-year program involving multi-institutional, interdisciplinary and integrated 
watershed research studies. The program is meant to develop, test and implement state-of-the-art 
science methods and procedures for application to future water and land resource management at 
both the national and international levels. Five broad study goals are being pursued: 1) develop and 
implement example procedures and protocols to identify, collect, organize, analyze and synthesize 
selected watershed data within representative watersheds and to interpret for park management the 
current status and trends in the condition of the park natural resources contained therein; 2) 
establish baseline conditions for watershed processes against which change can be measured and 
evaluated including those related to climate change and pollution levels and trends; 3) seek to 
identify similarities or differences in watershed response to stress and make this new knowledge 
available to the scientific community and report to management on its significance to the 
management of park resources; 4) provide in the parks protected watershed sites as part of a 
national and possibly international system of background sites establishing both the ecological and 
pollutant baseline against which national and global trends can be measured; and, 5) assess at four 
study parks a GIS-based watershed condition theme to be implemented within the context of NPS 
Inventory and Monitoring. Information being developed will permit a methodical description and 
quantification of the watershed and will be organized to represent key data categories, specific data 
elements, and their relationship to the watershed. 
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