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Why do we need environmental monitoring for

Everglades restoration?’
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What is monitoring?

We use monitoring in everyday life to keep track of
weather, stocks, gas prices, traffic patterns, and housing
costs. We make decisions, such as whether to go out or not
or if we should buy or rent, based on this information. We
also monitor our health by evaluating how we feel and
with regular health checks. Monitoring keeps us informed,
helps us to maintain our health, and alerts us to future
problems that may arise.

Monitoring ecosystems is similar to monitoring human
health. There are both short-term and long-term indicators
of ecosystem health. In general, however, ecosystems
require long-term monitoring because they are complex
and sensitive, and because they change slowly. Ecosystem
monitoring means measuring physical, chemical, and/or
biological variables over time to provide information on
ecosystem change. It is only through such careful
observation that we can evaluate the health of our natural
resources and make science-based management decisions.

Why is environmental monitoring
important?

Monitoring programs have been criticized as "costing too
much while delivering too little." However, environmental
monitoring serves a vital scientific role by revealing long-
term trends that can lead to new knowledge and
understanding. For example, Charles David Keeling's long-
term measurements of atmospheric carbon dioxide at
Mauna Loa, HI provided the first unmistakable evidence
that carbon dioxide emissions from human activities were
warming the Earth. As a result of Keeling's and other
scientists' careful and consistent monitoring, global
climate change is now widely accepted as scientific fact.

Monitoring is also essential for evaluating environmental
planning and policy. Without monitoring, projects cannot
prove their success or identify areas for improvement. For
example, the effectiveness of nearly $15 billion of river
restoration projects initiated in the US since 1990 is not
known due to the absence of monitoring. Due to its unique
contributions to science and practice, monitoring is an
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integral aspect of ecological research, management, and
policy.

What is the scientific basis for
monitoring?

Monitoring, research, and modeling are three legs of a
stool that provides scientific support for ecosystem
restoration and management. Monitoring tells us what is
happening, research tells why something is happening, and
modeling helps to tell us what can happen. Scientific
monitoring programs go beyond merely counting species;
they are integrated into research objectives, based on
compelling questions, and guided by ecosystem theory.
Monitoring programs can be designed to test hypotheses
or to validate quantitative models used for planning and
policy. Long-term observations also reveal trends and
patterns that can help interpret experimental results or
yield new research hypotheses. Viewed in this manner,
monitoring is a valid and important endeavor within the
realm of ecosystem science that deserves stronger
commitments from government agencies and other
funding institutions.

How does monitoring relate to
adaptive management?

Ecosystems are complicated. We usually do not know how
they will respond to management or restoration activities.
Adaptive management is an organized system of learning
designed to reduce uncertainty inherent in ecosystem
management. The active component of this learning
process consists of experimentation, and the passive
component is monitoring. Given constraints of time,
money, and space, monitoring has become the primary
path for learning in adaptive management (Figure 1).
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Figure 1. Iterative cycle of adaptive management.
Credit: Williams et al.



Scientists and managers should work together to develop
scientific monitoring programs that track ecosystem
responses to management. Monitoring also can be used to
compare simulated model output with real world
observations. Most importantly, monitoring is the "canary
in the coal mine" that alerts us when management plans
are not working or, on the other hand, are working well.
The earlier we learn that positive or negative effects are
occurring, the easier it is to justify the current plan or the
less expensive it is to set the course right. That is the core
of how adaptive management works.

Is monitoring cost effective?

It can be hard to demonstrate that monitoring is worth the
cost. Monitoring may not be as satisfying as "turning dirt"
during project implementation, and its benefits may not be
immediately apparent. However, monitoring is the
foundation for science-based adaptive management. It
helps determine if a policy is having its intended results.
By detecting problems early, monitoring can prevent
catastrophes and "train wrecks" that too frequently
characterize our interaction with nature.

How much should monitoring cost? The cost of monitoring
should be commensurate with the size, importance, and
risks of a project. In general the cost of monitoring is a
small fraction of the overall cost of a project. It is also
usually a small price to pay in light of the benefits that
come from successful management and restoration of
ecological systems.

A number of large-scale ecosystem restoration projects
(Greater Everglades, Chesapeake Bay, coastal Louisiana,
Great Lakes, Salton Sea) are currently underway in the
United States. Had ecosystem monitoring programs been
implemented long ago, the spatial extents, monetary costs,
and ecological risks of these projects could have been
greatly decreased. We may minimize or reduce the
mistakes of the past. It is imperative to monitor these
restoration efforts now to ensure their success and
increase their future cost effectiveness.

What does monitoring mean for the

Everglades Restoration Plan?

The Water Resources Development Act of 2000 (WRDA
2000) authorized the Comprehensive Everglades
Restoration Plan (CERP) (evergladesrestoration.gov) as
the focal point of the South Florida Ecosystem Restoration
Initiative. WRDA 2000 requires that CERP take an adaptive
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management approach to Everglades restoration. The
adaptive management program for CERP includes a
monitoring and assessment plan (MAP) to help understand
ecosystem responses to restoration projects.

MAP has three main objectives: (1) improve the
understanding of the cause-and-effect relationship among
key ecological and hydrological linkages; (2) test, evaluate,
and improve working hypotheses; and (3) provide
information necessary for implementing adaptive
management.

These goals are vital for continued management and
restoration of the Everglades. Without careful and
consistent monitoring of management policies and
practices, there is little opportunity to evaluate and adjust
projects, and thus a slimmer chance of success. Everglades
ecosystems will not be restored using a business as usual
approach. Adaptive management and environmental
monitoring bring a fresh approach and new hope to
restoring one of the world's most valuable and unique
ecosystems—greater Everglades.
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