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Forest monitoring systems have historically been designed to obtain data needed for 

timber management, but in the past few decades forests have been increasingly viewed 

as holistic systems that are best monitored with an integrated approach which includes 

the ecological and social aspects of forests(Riitters and Tkacz 2004). The demand for 

more comprehensive and science-based infoirnation has led the U.S. Forest Service to 

assemble a monitoring program that is based on a cooperative and integrated approach 

to gathering and reporting information on many aspects of forest health. This paper 

provides a brief history of the U.S. Forest Health Monitoring (FHM) Program, a 

summary of the conceptual approaches, and a description of current operations. 

Additional details are available on the Program's web site at http://fhm.fs.fed.us/. 

Beginning in the late 1970fs, widely reported declines in the health of European forests 

spawned much debate that similar symptoms observed in the U.S. might be attributed to 

air pollution and acid rain (Peterson and Shriner 2004). The lack of science-based 

information ncressary to respond to these allegations led the U.S. Congress to create 

an interagency t ~ s k  force to study the issue. The National Acid Precipitation 

Assessment Program iXAPAP) was thus established in 1980. The NA4PAP task force 

spent a decade studying atmospheric deposition and its effects on aquatic and 

terrestrial ecosystems. The resulting summary report (Irving 1991) was a major 

contribution to the technical understanding of acid rain. In 1984, the U.S. Forest 

Service, the U.S. Environmental Protection Agency (EPA), and private forest industry 

combined resources to create the Forest Response Pmgram (FRP) to conduct research 

on forested ecosystems for NAPAP (U.S. Department of Agriculture 1989). As part of 

its contribution to this cooperative research effort, the Forest Service hunched the 



National Vegetation Survey (NVS). One objective of the NVS was to design a long-term 

approach to forest health monitoring. While the Forest Service and EPA were 

collaborating in the Forest Response Program, the EPA Science Advisory Board 

initiated the Environmental Monitoring and Assessment Program (EMAP) to monitor the 

condition of the nation's major ecological resources by using a series of ecological 

indicators (Thornton et al. 1993; Hunsaker and Carpenter 1990). EMAP targeted seven 

ecological resources for monitoring, one of which was forests. Facilitated by the 

pre-existing collaborative relationship between the Forest Service and the EPA, the 

NVS and EMAP-Forest programs were combined in 1990 to create the U.S. Forest 

Health Mongoring Program. A comprehensive monitoring strategy was published the 

following yea+ (Palmer et al. 1991), with many design features that still apply. 

Early efforts focused on reviewing existing programs (Hazard and Law 1989), 

identifying candidate indicators of forest health (Riitters et al. 19911, and acquiring 

potentially useful . auxiliary data such as weather records. Numerous sampling 

procedures and candidate indicators were reviewed and tested (Alexander et al. 1991 ). 

The pilot tests facilitated the development of operational tools such as  field manuals 

(Tallent-Halsell 1994), quality assurance plans (Palmer 19921, and information 

management systems (Liff et al. 1994). Initial implementation started with the 

establishment of field plots in six northeastern states in 1990; additional states were 

added gradually over subsequent years (Alexander and Palmer 1999). To date, 

thousands of permanent field plots have been established in 45 states. 

Early efforts also focused on air pollution, but the scope soon expanded to include the 

internationally sanctioned Criteria and Indicators from the A4ontreal Process(hiiontreal 

Process Working Group 2006). In 1993, the Canadian government hosted an 

illternational seminar in Montreal to discuss the sustainable development of temperate 

and boreal forests. An international Working Group known as the Montreal Process was 

commissioned to develop Criteria and Indicators for the Conservation and Sustainable 

Management of. Temperate and. Boreal Forests. Criteria are categories of forest values 

to be preserved, such as biodiversity and productive capacity; indicators are 

measurable aspects of these criteria. The Montreal Process Working Group consists of 

12 countries on five continentsincluding the Republic of Korea. Participating countries 

account for 90 percent of the world's temperate and boreal forests. 

The hlontreal Process was further advanced in 1995, when participating countries met 

in Santiago, Chile, where they issued a declaration of 7 criteria and 67 indicators to 

guide policy makers, forest managers, and the general public in the sustainable 

management of temperate and boreal forests. The seven Criteria are: 
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