ABSTRACT Environmental management is not practiced in a vacuum. Effective
stewardship of natural resources requires the adoption of multiple objectives set

An Eye Opening Approach

forth by diverse groups of stakeholders with varied perspectives and interests. Within
this management landscape, integrated environmental assessments provide a useful
framework for evaluating resources and directing management efforts. The integrated
assessment process involves a) initial scoping, b) conceptual ecological modeling, <)
data navigation, d) environmental report cards, and e) science communication. Each
step of this process requires the synthesis and visualization of information on the
spatially explicit status and trends of multiple natural resources. We provide a case
study using examples in mid-Atlantic region national parks in which visual elements
(conceptual diagrams, maps, graphs, tables, and photographs) facilitate these activities
and provide an eye opening approach to more effective environmental decision-
making.

IN A NUTSHELL

Locations of the National Parks (red) in the National Capital Region used in the

The integrated assessment process iteratively distills multivariate data and multiple
objectives creating common ground for divergent stakeholders

The multi-phase process is at least as important as the final products

Visual elements provide an intuitive framework for summarizing, accessing, and
communicating quantitative information

Conceptual diagrams (‘thought drawings’) are powerful tools that link key
ecosystem features, environmental indicators, and major threats

INITIAL
B SCOPING

integrated environmental assessment process: 1. Antietam National Battlefield, 2.
Catoctin Mountain Park, 3. Chesapeake and Ohio Canal National Historic Park, 4.
George Washington Memorial Parkway, 5. Harpers Ferry National Historic Park, 6.
Manassas National Battlefield, 7. Monocacy National Battlefield, 8. National Capital
Parks-East, 9. Prince William Forest Park, 10. Rock Creek Park, and 11. Wolf Trap
National Park for the Performing Arts.
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CONCEPTUAL ENVIRONMENTAL
' MODELING

Generalized National Park conceptual diagrams: a) highlighting key resources and
major threats and b) detailing changes in stream processes with urbanization.
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City and suburban development u@.’ﬂ N
increase impervious surfaces =%
Impervious surfaces provide pathways for
direct transport of pollutants 7/%((
and sewage 21 into streams and

rivers. Impervious surfaces also prevent
rainfall L from penetrating * into the
Groundwater supplies a baseflow for groundwater and drinking water aquifer.
streams by percolating _# through Lowered groundwater levels provide less
stream banks and stream bottoms. input R_ for stream baseflow. Increased
Forests %% and wetlands ‘,j&,! provide a water flow from development cause
natural buffer for absorption of pollutants stream erosion from both the banks §
and interception and storage of rainfall. and the stream bottom =2, causing the
Overland flow 7 is slowed by vegetation. stream to widen and deepen.

Forests, grasslands, wetlands, and
meandering streams represent the natural
state of the environment. Rainfall _Y_
permeates natural surfaces, and
recharges * the shallow groundwater
layer and the deeper drinking water
aquifer.

Courtesy of Jeff Runde (NPS) and Tracey Saxby (IAN)

to Integrated Environmental Assessments

"B NAVIGATION

Data navigation framework used to disseminate environmental data. Environmental indicators, which are
measured and put into a data base, can be accessed via three routes: geographic (place-based), conceptual
(theme-based), and/or indicator (attribute-based). The geographic route uses an overall map linked to
individual park maps. The conceptual route uses an overall conceptual diagram linked to ecological
vignettes. The indicator route uses a hierarchal series of general to specific indicators.
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Issue: Water Quality

Park A Metrics i
(Data Sheet)

NO'3 Concentration

ste @D @ @ @

Date
01/11/05  0.25 0.5 0.2 0.4

02/11/05 0.4 1.0 0.0 0.5
03/11/05 0.2 0.2 0.7 0.2

1 Kilometer

Site (0): XYZ Creek.
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ENVIRONMENTAL REPORT
CARDS

An environmental report card developed for the Assateague National Seashore region
in which water quality, living resource, and habitat indicators are used to rank the
sub-watersheds of the coastal embayments behind the barrier islands. Modified from
Wazniak et al. 2004, State of the Maryland Coastal Bays report, www.ian.umces.edu/

reports/.
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Water quality index’ 0.85 0.74 0.33 0.53 0.35 0.33
Chlorophyll a (ug L'y 5 5 15 11 15 16
Total nitrogen (mg L")? 0.35 0.54 1.19 0.84 2.08 1.93
Total phosphorus (mg L)? 0.04 0.04 0.05 0.05 0.07 0.09
Dissolved oxygen (mg L')? 6.1 6.1 6.1 5.6 6.0 5.5
Brown tide (max. cells yL")? 35-200 >200 35-200 35-200 >200 35-200
Macroalgal biomass (max. g m2)* 50 320 100 250 10 390
Living resources
Benthic index® 3.5 3.6 3.4 3.1 3.4 2.2
Hard clam density (clams m2)® 0.32 0.27 0.16 0.28 0.14 0.04
Sediment toxicity’ 10 8 12 11 13 19
Habitat
Seagrass area (% of bay)? 36 32 8 5 <1
Wetland area (% of watershed)® 61 45 45 16 23 16
Natural shoreline (% of total)' 81 98 72 35 96 52

1. Ranges from 0 (no reference criteria met) to 1 (all criteria met). Calculated from chlorophyll a, total nitrogen & phosphorus and
dissolved oxygen (see page 16). 2. Medians of monthly measurements from 2001 through 2003, from 57 sites (see page 16).

3. Maximum values, monitored since 1999 at 15 sites (see page 26). 4. Survey of 388 sites throughout the Coastal Bays in 2001 and

2003 (see page 23). 5. Combines a range of benthic fauna measurements from 54 sites between 2000 and 2001. Range is from 1 (poor)
to 5 (good) (see page 32). 6. Averages from 1994-2000 from a total of 1499 sites (see page 33). 7. Apparent Effect Threshold-
combines critical levels of a range of toxicants, measured between 1991-1996 from > 900 sites (see page 36). 8. 2002 aerial
photographic survey (see page 21). 9. Survey carried out in 1988 and 1989 (see page 28).10. Aerial photographic survey carried out in

1989 (see page 27).

SCIENCE
"B COMMUNICATION

An illustration of visual elements of science communication for the Assateague
National Seashore region in which a map of water quality index is combined with
photographs, data graphs and conceptual diagrams.
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Seagrass distribution is related to water quality.
Seagrazses are an Important part of the Coastal Bays ecosystem. Not only do seagrasses Improve

water qualicy. they alse provide food and shelter for waterfowl, fish and shelifish. The presence of
healthy seagrase bede Iz an Indicator of good water quality and a healthy coastal ecocystem.

ies of seagrass occur in the Coastal Bays. Eelgrass (Zostew marna) is the most common,

by widgeon grass (Rupbia maritena). Both thrive in the high salinity water of the bays Almost
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n o
percent of all seagrasses in the bays ocour along the Azsateague leland shoreline. Distribution is a
v

factor of water quality, sediment type, and wave energy. Sinepuxent and Chincoteague bays have the

greatest amount of battom area covered with seagrase (36 and 32 percent, respactively).

Water quality plays a critlcal role In (2
seagrass distribution. Light avallabliiey
Is the primary water quality habicat
criterion for aquatic plancs and is
affected by nutrient and sediment e -
inputs. Excess nutrients cause algal — ;‘
blooms which block sufficient sunlight
¥ from reaching seagrasses,

The plot below shows the effects of water quality on percent seagrass coverage in each of the
Coastal Bays. The VYater Quality Index values are the same as reported on page |6,

Water quality effects on seagrass distribution
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South Chincoteague Bay had good water quality [l] due to strong flushing through Chincoteague Inlet. Nitrogen concentrations
were very low . while phosphorus concentrations were moderate

water clarity.
-—

. tesulting in very low chiorophyll levels (@) and very good

Legend page 38 e

This newsletter is the outcome of a May 2005 Vital Signs workshop on the National
Capital Region Network parks. A PDF of this newsletter can be found at www.ian.
umces.edu/newsletters/.
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