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Human impacts are at different scales, monitoring is
at different scales - what are the implications for

watershed condition assessments?

Human impacts
occur over a wide
range of both
space and time

Point sources
(small:small)

Time ——

City development
(medium:medium)

Climate change Space —
(large:large)
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n Eye Opening Approach

to Integrated Environmental Assessments

ABSTRACT Envdronmeantal management i not practiced in a vacuumn, Effactive
stewardship of natural resources requires the adoption of multiple objectives sst
farth by diverse groups of stakeholders with varled perspecthves and Interests, Within
this managemeant landscape, Integrated emd renmental assesments provide a useful
framework for evaluating rescurces and directing management efforts. The Integrated
amassment process Imvolves a) Inltlal scoping, B) conceptual ecolog kcal modeling, o
data navigation, d) environmental report cards, and e) sclence commun katlon, Each
step of this process requires the synithesls and visuallzatlon of Information on the
spatially scplicit status and trands of multple natural resources, wWe provide a casa
study using exam ples in midkatlantic reglon natlonal parks in which visual elements
{conceptual diagrams, maps, graphs, tables, and photographs) facilitate these activitles
and provide an eye opening approach to more effective ervironmental deckion-
making.

IN A NUTSHELL

The integrated assessment process terathealy distills mutthariate data and multipls
objecthves creating commaon ground for divergent stakeholders

The multk-phase process is &t least as important as the final products

Visual elements provide an Intulthee framework for summarlzing, accessing, and
communicating quantitathe Information

Conceptual diagrams "thought drawings? are powerful took that link key
ecosystem festures, environmenital Indicators, and major threats

INITIAL 3 DATA
"N SCOPING 'R NAVIGATION

Lecations of the Natlonal Parks (red) in the National caphal Reglon used In the Data navigation framework wsed to disseminate erviron mental data, Emdronmental indicators, which are

Integrated ervironmental assessment process 1. Antletam National Battlefleld, 2 measured and put Into a data basa, can be accessed via thres routes: geographic { place-basad), conceptual
Catectin Mountaln Park, 3. Chesapeake and Ohlo Canal Natlonal Histork Park, 4. (theme-based), andior indicator (attribute-based). The geographic route wses an cverall map linked to
George Washington Memarial Parkway, 5. Harpers Fermy National Histork Park, 6 Individual park rmaps. The conceptual route uses an overall conceptual diagram linked to ecological
Manasas National Battlzfiald, 7. MDI‘ID:C-EC\.' Naticnal Battleflzld, 8. Mational Capital wignettes. The Indicator route uses a hierarchal serles of general to speciflc Indicators.
Parks-East, 8. Prince Willlam Forest Park, 10, Rock Craek Park, and 11, welf Trap - = =
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2 CONCEPTUAL ENVIRONMENTAL
" MODELING

Generallzed Natlonal Park conceptual dlagrarms: a) highlighiting key resources and
major threats and b detalling changes In stream processas with urbanlzation,
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4 ENVIRONMENTAL REPOR
[l CARDS

an ervronmental report card developed for the Assateague Natlonal Seashore reglon
In whichwater quality, llving resource, and habitat Indicators are used to rank the
subwatersheds of the coastal embayments behind the barrler Idlands. Modifled from
“Waznlak et al, 2004, State of the Maryland Coastal Bays report, www.lanumceseduw’
reportsi,
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5 SCIENCE
'l COMMUNICATION

an Hustration of visual elements of sclence commun kcation forthe Assateague
National S2ashore reglon inwhich & map of water quality Index is combined with
photographs, data graphs and conceptual disgrams
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This newwsl etter Is the outcome of a May 2005 vital Sigrs workshop on the National
Capital Reglon Network parks. & PDF of this newsletter can be found at www.lan,
umces.edwnewslatters),
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An EyE' O‘p&ﬂfﬂg pproack William C. Dennison’, Todd R. LookingbilF,

Tim 1.B. Carruthers’, Jane M. Hawkey',

to Integrated Environmental Assessments Shawn L. Carter
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framework for evaluating rescurces and directing management efforts. The Integrated
amassment process Imvolves a) Inltlal scoping, B) conceptual ecolog kcal modeling, o
data navigation, d) environmental report cards, and e) sclence commun katlon, Each
step of this process requires the synithesls and visuallzatlon of Information on the
spatially scplicit status and trands of multple natural resources, wWe provide a casa
study using exam ples in midkatlantic reglon natlonal parks in which visual elements
{conceptual diagrams, maps, graphs, tables, and photographs) facilitate these activitles
and provide an eye opening approach to more effective ervironmental deckion-
making.
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The integrated assessment process terathealy distills mutthariate data and multipls
objecthves creating commaon ground for divergent stakeholders

The multk-phase process is &t least as important as the final products

Visual elements provide an Intulthee framework for summarlzing, accessing, and
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Conceptual diagrams "thought drawings? are powerful took that link key
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Values and stressors common to parks of the
National Capital Region Network (NCRN)
.

Ecosystem values: Ecosystem stressors:
Water %& Development ﬁ
Forest o ‘ Exotic species
Grassland i/ Deer overpopulation%
f == \Wildlife == Impervious surface
Historic P Increasing roads
& Recreation La Pollution (O3, Hg)
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Stressor: Impervious surface around Rock
Creek Park is increasing rapid

.
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Stressor: Impervious surface around Rock
Creek Park is increasing rapidly

i, ation - Rock Creek Park
& I 1986
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Stressor: High road density can introduce
exotic species and toxicants

T '.:.f!_!_gq_g"i_,i:__"_';:g_|
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Stressor: human population in surrounding
counties continues to increase rapidly

~ 0O i
1,000,000 O
500,000
® measured population
O predicted population
0

1970 1980 1990 2000 2010

People per square lu'n.\_

. - L
Human population of =P ¢
Montgomery County 1303218565
| | 18565-34415
B 34415-70302

Montgomery County -
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Stressor summary...

Rock creek park is an ecosystem oasis in a continually
developing urban watershed

;_I"'I"\I'TEGRATIDN & APPLICATION NETWORK



Different data synthesis approaches help to inform
management at different scales

A
Watershed

L) Within

S park

N

5 _

(@)

o

-

(D)

|_

O)

g

(7))}

®

o

(@)

£

Increasing Spatial Scale >
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Subdividing a park: balancing management
. questions and data reliability

Increasing detail

Increasing confidence

« GIS data layers can be summarized at any subwatershed scale
« Due to classifications, we are more confident in larger divisions

NETWORK
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Park preference to use roads and Rock Creek
to define regions for ROCR

i

A Rock Creek
... —Park Boundary
~ ® —Road

* 10 regions within ROCR

« Major challenge is inconsistency between scale of data collection
and within park comparisons (mainly lack of data density)

APPLICATION NETWORK
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Within park assessment of water quality shows
generally high phosphor'us and salml’ry

Site
Site Dissolved O, NO, PO, pH Salinity Condition
1 0.67 078 022 100 067 Q&7 -
2 0.67 0.67 0.00 1.00 0.17 050
3 0.88 050 0.00 1.00 050 058 - .
4 0.75 0.25 0.00 1.00 0.17 043 ..
5 0.86 0.57 0.00 0.71 017 046 -._
6 0.89 0.67 0.00 078 017 @50 ...
7 0.75 075 0.00 1.00 000 ©@.50-.
8 0.75 025 0.00 1.00 033 @47 . -
9 0.78 0.78 0.11 0.78 067 (0.62 -
Excellent @ < 1.00 DO
Gooed () <0.80 salinity nitrate
Poor () <0.60
Degraded O <0.40 pH phosphorus
Very Degraded @ <0.20
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Within park status summary...

Data was often not available at a scale to assess within park
patterns (often collected at the ‘park’ scale)

Water quality showed no clear within park patterns — but
showed signs of degradation throughout

APPLICATION NETWORK
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Watershed perspective: data from a number
of sources (Gr'ad student collected WQ data)

MARYLAND * MDDNR MBSS - 8 sites

o DEPRRTMENT OF

=== NATURAL RESOURCES within the watershed

 Montgomery County — 96
sites within the watershed

« DDOE - 9 sites within the
watershed

 FORCE - 0 sampling sites

« NCRN I&M - 9 sites within
the watershed
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Benthic IBI degrades downstream

Site IBI Category
LRCR101A  18.00 Fair
LRCR101B  12.00 Poor
LRJB203A  12.00 Poor
LRJB203B 8.00 Poor

LRJB204 8.00 Poor
LRLB202 8.00 Poor
LRLR201 18.00 Fair
LRLR205  22.00 Fair
LRLR407 8.00 Poor
LRLR410 8.00 Poor
LRLR413 8.00 Poor
LRLR418  12.00 Poor
LRLR422B  8.00 Poor
LRLR425 8.00 Poor
LRLR426 8.00 Poor
LRSB101A  12.00 Poor
LRSB101C  8.00 Poor
LRTB101 12.00 Poor
LRTB202  18.00 Fair
LRTB202A  8.00 Poor
LRTB203A 12.00 Poor

INTEGRATION &

Assessed against threshold value *
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Nitrate increases downstream

Site Nitrate
BRBR 7.25
EGWA 3.50
FEBR 5.13
HACR 9.24
LRCR101A  4.84 =
LRCR101B  4.15 o
LRJB203A  6.20 =
LRJB203B  4.48 g
LRJB204  1.80 %
LRLB202  2.11 =
LRLR201 12.65 o
LRLR205 7.4 <
LRLR407  3.73 »
LRLR410  1.64 -%
LRLR413 223 %
LRLR418  3.56 ro)
LRLR422B  3.66 -
LRLR425  3.74 3
LRLR426  6.32 7
LRSB101A  3.84 <
LRSB101C  0.12

INTEGRATION &
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A combined index of water quality shows
degradation downstream - fowards ROCR

Phosphate &

Salinity %% &
= -1.00
-0.80

-0.60
-0.40

Nitrate oft

= o
Benthic IBI

—
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Watershed status summary...

Rock Creek Park is downstream of a highly urban watershed

Water quality degrades downstream in the watershed before
entering the park

Water Quality Index
B 0.81-1.00
| |os1-080
| Joa41-060
| o21-040
I 0.00-020
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Current assessment for ROCR

Threshold Attainment Category  Park

Category Vital Sign Data

(eqg EPA) (% of time)

Score Score

ROCR

0.43

Air quality @ Yes 8 ppm/8 h 0.28
and climate - @92
@Y Yes 15 ug m3 0.33
0, Yes 6.02X<85 067
Water quality )
and hydrology @ @ Yes  36.56 ug L 0.49
0 Yes IBI >3 0.00
JN
=g Yes IBI > 3 1.00
Biodiversity $ |
h Yes < 10deerkm?2 0.00

0,63
Pn
@og@ %

Ecosystem pattern \ 7
and process f'; Yes >10% impervious 0.00

0.25

INTEGRATION &
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Whole park summary assessment

Rock Creek Park has degraded air quality and ecosystem
process, poor diversity but good water quality — resulting
In an overall poor ecosystem condition within the park.

ROCR

A sy 028 degraded QA3

Water quality 0,63 good degraded
and hydrology
Biodiversity $ 0.56 poor
Ecosystem pattern 0,25 degraded g

and process
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Summary of scales of information and utility..

« Within park — valuable where data is available at appropriate scale
« Watershed assessment — useful for assessing stressors
* Whole park vital signs assessment — useful between parks

But... is there a better way to compare parks
while providing detailed information within
each park?

habitat based framework ...?

INTEGRATION & APPLICATION NETWORK



Inland habitats for USA

Inland Coastal Habitat types
Stream o i Inland habitats
river Stream  <.imarch E’;‘:E: 1.Upland (dry) forest
T \ river . 2.Lowland (wet) forest
i ' e MAnITOYE  Estuary ﬁ Coral 3.Grassland
Grassland ;.0 T a7 et 4.Stream/river

i - -8 5.5eeps/spring
R e s, 6.Lake

A
SPing | owland e b gt o B :
Seagrass A : 7.Glacier
g -
Coastal habitats
1.Estuarine

2.5altmarsh/mangrove
ELT Coastal 3.Seagrass

.'“".f"- 4. Beach/dune
5.Rocky shore
/ Lowland 6. Coral
/.

/Glacier Uplal'ld"h forest Upen ocean
Lake %ﬁ PELLE \% Rocky Open

— i shore ocean

Grassland L“‘h“'""': Grassland
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Coastal habitats for USA

Habitat types

Inland habitats

Stream 1.Upland (dry) forest
‘ Saltmarsh dune 2. LrL*;-:l:: nd Z";‘:L?-’__: forest

\ river

k o mangrove Estuary ﬁ Coral 3.Grassland
e reef 4, Stream/river

5.5eeps/spring

6.Lake

o p .
FAalaciel

Coastal habitats
1.Estuarine
2.Saltmarsh/mangrove

Inland Coastal 3.Seagrass
4.Beach/dune

I
5.Rocky shore
6.Coral

e \ forest 7.0pen ocean
ﬁj ‘ Rocky Open
_—_U' _ ﬁ,__\__ shore ocean
: . L l—'-"'°-‘-'."-—-"’$‘--\_,—'-i"':‘“-\-\_,—':’1""-\__

land
::r:;: Grassland

ELL Coastal
Stream '
river

RS

=
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Process of Park habitat assessment

|dentify park habitats —— assess park habitats ——J assess park

Inlnr.l Coastal VRN Habltat 1 i

rrrrrrrrrrr

i
Vol age megesnat d Toashosds

_ Habitat 2 &

i

- ] X
a3 i B =
forest gy . ey
P
ey Habitat 3 #
| iy of [ESS - X
wali RRAA A M ER AR uadmicir
Inland Coastal ]
e o
fmpaend
tagh ru]
pm g o o X
wali RRAA A M ER AR uadmicir
E——
e o
Habi
— abitat 5
= Pdmeme. | X
il = e -
o .9 _|® = | =%
vt - [ -
T = [A——————r——"
B v b e — [R— e
bghrarie AF ey [ T | Pl e T b ot
Py o b e et Cued L St T oy matrds (R ey
sirs T wlrreked Eyadanen e gmTumlt |y s g ot
arvghubuan g twb oW e e -y '5'--—_.-15!-,“4--
b seatrba s, - [— g || e otk gl
¥ ocen. ¥

s Park
score
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Of the five habitats in Rock Creek
Park, upland forest dominates

IETT:| Coastal

habitats |- =

o
Grassland ~ Lewland
forest
— Legend
TN Habitat Type

% area

Grassland
Lowland Forest
- Straam
-

o \\3 B upiand Forest

@ Seeps and Spring

Total area: 1754 acres

habitats R iR W
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Assessment of stream habitat status

IMPAIRED

Impaired stream habitat has eroded
streambanks % and no shade '
high nutrients @ and salinity )
resulting in low oxygen levels >, turbid
water [ , and limited populations of
amphibians € , fish <, and
benthic invertebrates 2 .

.

DESIRED

Desired stream habitat has intact
streambanks % with shade ,
providing roots 7" and high debris k
low nutrients @@ , and salinity &
results in high oxygen @ , Clear

water ™ , and high populations of
amphibians % , fish e, and

benthic invertebrates _f':.'.;? .

APPLICATION

NETWORK



Assessment of stream habitat status

IMmMPAIRED

Impaired stream habitat has eroded
streambanks and no shade ,
high nutrients @ and salinity . '
resulting in low oxygen levels (= , turbid

water [ , and limited populations of

_—

amphibians ¢ , fish <%, and

benthic invertebrates ¢ .

.

Vital Sign Measures & Thresholds

higl Total low
Phosphorus ®
36,56 pg/L
high Salinity fow
0.25 ppt @
high Nitrate low
2 mg/L =)
low Dissolved high
Oxygen Fan

Marjun: 5 mg/L—Jul-Feb: 4 mg/lL >/

low BentI:Iic high
_ Invertebrates o
% abundance & diversity: 3 A ':‘&
outside Area Occupied by within
# Adult Amphibians 5
20-80%
low Physical Habitat high
Index

¥ W

eroded: <42—intact: >42

DESIRED

Desired stream habitat has intact
streambanks % with shade ,
providing roots 2™ and high debris /
low nutrients , and salinity &
results in high oxygen ff'z; , clear

water 7, and high populations of
amphibians e | fish "=, and

benthic invertebrates ﬁ':ﬁ )

NTEGRATION &
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Status of stream habitats in ROCR

IMmMPAIRED

.

Vital Sign Measures & Thresholds

high

0.0

0.3

Impaired stream habitat has eroded
streambanks and no shade ,
high nutrients @ and salinity . '
resulting in low oxygen levels (= , turbid

water [ , and limited populations of

_—

amphibians ¢ , fish <%, and

benthic invertebrates ¢ .

ourside

1.0
1.0

low

®

low

&9

DESIRED

within

-2

high

W

Desired stream habitat has intact
streambanks % with shade ,
providing roots 2™ and high debris /
low nutrients , and salinity &
results in high oxygen ff'z; , clear

water 7, and high populations of

amphibians e | fish "=, and

benthic invertebrates ﬁ':ﬁ )
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Status of stream habitats in ROCR

IMmMPAIRED

|

Impaired stream habitat has eroded
streambanks % and no shade ,

resulting in low oxygen levels (= , turbid

water [ , and limited populations of

_—

amphibians ¢ , fish <%, and

benthic invertebrates ¢ .

high nutrients @ and salinity '

. S

Vital Sign Measures & Thresholds

0.0

high

0.3

low

®

low

&9

low

0.5 ®

DESIRED

high

0.7 =

high
o2y

within

1.0 «.
1.0

W

Desired stream habitat has intact
streambanks % with shade "
providing roots 2™ and high debris /
low nutrients , and salinity &

s o
results in high oxygen (%, clear

L

water 7, and high populations of
amphibians e | fish "=, and

benthic invertebrates ":‘:ﬁ )

Stream habitat status .
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Assessment of upland forest habitat status

Upland (dry) Forest

Impaired upland forest has high numbers
& , high
percentage of impervious surface e |
and large deer populations m;ﬁif Native
seedling regeneration }I{ and diversity of

of alien shrubs and trees

forest-dwelling bird species ﬂ are low
in patch forest ® ® with high

occurance of insect pests '&3 :

DESIRED

Desired upland forest has low numbers
of exotic shrubs and trees * , low
percentage of impervious surface ||,
and small deer populations . Native
seedling regeneration % and diversity
of forest-dwelling bird species ‘#\: are
high in continuous forest l‘# with low

occurance of insect pests $%¢

INTEGRATION &

APPLICATION
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Assessment of upland forest habitat status

Upland (dry) Forest
IMPAIRED EEE—— DESIRED

Vital Sign Measures & Thresholds

hi Density of Exotic Shrubs  ow
g L%
: high: >5%—low: <5%

high Presence of low |
Insect Pests

-3 w

~'$ abundant:

low Presence of Forest-Dwelling high
‘R Bird Species %}
low: 1 species—high: 5 species >

high Deer low
Impaired upland forest has high numbers Vm, Population G Desired upland forest has low numbers
, , H‘;V high: >8/km’—low: <8/km’ )
of alien shrubs and trees , high of exotic shrubs and trees * , low
) . . I Native Seedlin hi . .
percentage of impervious surface &g | %‘ Regeuerations %,:ﬁl; percentage of impervious surface D ,
and large deer populations !ﬁvﬂn' Native # native seedlings/plot | and small deer populations #’ . Native
o c - . ' 1 o B - a
seedling regeneration ﬁ( and diversity of | low Forest high | seedling regeneration =" and diversity
. _ : * ’ Connectivity m . _ . @-&
forest-dwelling bird species ’( are low low: <360m—high: >360m  § of forest-dwelling bird species ' are
in patch forest T P with high high e ow | highin continuous forest M with low

m Impervious Surface

occurance of insect pests *H .
high: >10%—low: <10% P

occurance of insect pests '&5 :

APPLICATION NETWORK
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Status of upland forest in ROCR

Upland (dry) Forest

Vital Sign Measures & Thresholds

’;ﬁ 0.0 ,Q

high low —
" 1.0 3w |-
low high
% 03 e
impaired upland forest has high numbers | _%a °" | Desired upland forest has | b
ot aten vt nees By g |7 00 % | ot ecoic hrubs and rees Y. low
; low high

percentage of impervious surface s | percentage of impervious surface .y
and large deer populations !H;:qn' Native ﬂ
seedling regeneration }5{ and diversity of | low high | seedling regeneration f-f?i.‘ and diversity

. adh g OO '#‘ of forest-dwelling bird species #’: are
in patch forest ® ® with high high high in continuous forest M with low

low
occurance of insect pests '&3 : b= 1.0 occurance of insect pests $%¢

Upland forest status . 0.33 J

0.0 Wl

and small deer populations . Native

forest-dwelling bird species f( are low

NTEGRATION &




For a between park comparison...

Assessment of ecosystem status of the

habitats of ROCR

Stream statusl 0.58
Upland forest statusl 0.33

Lowland forest statusl 0.33
Grassland statuslnsufficient data
Seeps and springs statuslnsufficient data

Total habitat assessment l
for Rock Creek Park 0.41

INTEGRATION & APPLICATION
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The Perennial challenge... within park comparison,
Assessment of relative abundance of habitats within
ROCR

Habitat Type
Grassland

Lowland Forest

©  Seeps and Spring

APPLICATION NETWORK
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ROCR
S T T S

0.43 - é“"“*;%_“"““g %‘E
Conclusions_ ==

reiwiling in bow coygen beveh |, Dured » P —

wiibe [ | s lmited populations of | s mm‘&"
amphibism. %5 fuh <= and T o
benthic wemeteans = | [ Phosical Habitai

@f
[ 7
| L

(Do itrpam halseat hay intact
aireambaniy 'ﬁF with shacdle '
pemviding roon T and high debris ¢
e P FRETICE (=0, and sabnity =
srnalti in bigh agen | %, chear

Afaf

e

water T, and high populations of
amphibians S | fah “= , and
Eraier veriebiates =Y

«f ¢l 9

* Rock Creek Park is located downstream of a highly urban watershed,
resulting in poor overall condition

» Assessment of spatial patterns within the park is limited to water quality,
due to data availability

« Watershed assessments were valuable, highlighting the relatively high
ecosystem status of the park compared to the surrounding watershed

 Whole park assessment based on vital signs monitoring provides
potential park comparisons

* A habitat based assessment based on thresholds of responsive variables
holds high potential for between park comparisons and a basis for within
park inferences, highlighting important data gaps

INTEGRATION & APPLICATION NETWORK




B-test of website (this month)

Soon to be live — NCRN [&M database
If interested, please sign up to help us B-test
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Step 3 - Choose Yital Sign and Sampling Site -

Choose a wital sign from the dropdown menu and then click on a monitoring location from the map of
Fock Cresk Park.

* Pan by grabhing the map with your mouse and moving.

* Zoom to a location by double-clicking on the spot of interest - the map will re-center on that location
and zoom in one level.

e Click the reset icon on the map to return to the original position/zoom lewvel,

| Choose Yital Sign b
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Water Chemistry v

s Al Locations (ROCRE)

# Fenwick Branch
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& Fock Creek abowve
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4 (ROCR-Water-33)

: @ Pinehurst Branch
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8 (ROCR-Water-39)
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Whole park vital sign assessment

Category  Vital Sign

Data

Threshold Attainment
(eg EPA) (% of time)

Category Park

Score

P T

Air quality 1
and climate -

Ozone

Wet Deposition

Visibility and Particulate Matter
Mercury Deposition

Weather

@

F
(=
s

Water quality
and hydrology

Surface Water Dynamics
Water Chemistry

Nutrient Dynamics

Aquatic Macroinvertebrates
Shoreline Features
Physical Habitat Index

Biodiversity

LY \

AfrfYese |50

Invasive/Exotic Plants

Forest Insect Pests

Forest Vegetation

Fishes

Amphibians

Landbirds

White-Tailed Deer

R/T/E Species and Communities

Ecosystem pattern ... %
and process o

F
*F 5

k‘ Land Cover/Land Use
N v Landscape Condition
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Data availability and thresholds

Threshold  Attainment Category  Park
(eg EPA) (% of time) _Score  Score

Yes < 8 ppm (8 h)”

Yes <10 kg ha! y

Park Category Vital Sign Data

Yes <15 ug m=3
Yes <2ngL"’
No --

Yes 0.6 cfs <x<6.0cfs

Yes 6.0<X<85
: I : Yes <36.56 ug L
Yes IBl >3
= - -
i Yes PHI > 42
é No < 5% cover
- No < 1% of park
¥ Yes 4000 m-2
=hee Yes 1Bl >3
Tm Yes = 7 locations
A Yes Sensitive FIDS
" Yes <10 deer km2
£} 5w
-3 Yes > 60% forest
x Yes < 10% impervious
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Salinity shows localized increases (Rockuville)

Site Salinity
BRBR 0.0
EGWA 0.0
FEBR 0.3
HACR 0.0

\

LRCR101A 0.0
LRCR101B 0.3
LRJB203A 0.3
LRJB203B 0.3
LRJB204 0.3
LRLB202 0.2
LRLR201 0.3
LRLR205 0.0
LRLR407 0.2
LRLR410 0.2
LRLR413 0.0
LRLR418 0.0
LRLR422B 0.1
LRLR425 0.1
LRLR426 0.3
LRSB101A 0.0
LRSB101C 0.2

INTEGRATION & APPLICATION

Salinity
I 051-1.00
[ losi-080
[ o408
[ 021 - 040
B o000

Assessed against threshold value *
Mean value per subwatershed

NETWORK




Phosphorus concentration re

Site Phosphorus
BRBR 0.2375
EGWA 0.0778
FEBR 0.1169
HACR 0.3032
LRCR101A  0.1953 =
LRCR101B  0.0846 o
LRJB203A  0.0304 =)
LRJB203B  0.0319 g
LRJB204 0.0276 %
LRLB202 0.0437 =
LRLR201 0.0760 o
LRLR205 0.0357 <
LRLR407 0.0220 »
LRLR410 0.0189 -%
LRLR413 0.0260 %
LRLR418 0.1457 ro)
LRLR422B  0.1457 o
LRLR425 0.1308 3
LRLR426 0.1339 7
LRSB101A  0.1349 <
LRSB101C  0.0750

INTEGRATION &

Phosphorus
& 3658 ugl
® 3858 gl

\

Mean value per subwatershed

APPLICATION

Legend \
Phosphorus

I 051-1.00

[ Jos1-cs0

| 0.41-080

i:| 0.21 - D40

B o000

ated to population
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Dissolved Oxygen variable

Dissolved
Site Oxygen
BRBR 7.56
EGWA 6.42
FEBR 3.07
HACR 7.40
LRCR101A 143 *
LRCR101B 5.27 %
LRJB203A 4.65 ©
LRJB203B 4.24 >
o
LRJB204 4.29 o)
c
LRLB202 3.94 B
LRLR201 6.41 o
c
LRLR205 4.03 =
k%)
LRLR407 479 c
LRLR410 5.03 @®
(@)]
LRLR413 3.41 @®
LRLR418 3.75 8
LRLR422B 3.25 %
(b}
LRLR425 3.87 o
LRLR426 4.29 <UE)
LRSB101A 5.33
LRSB101C 116

INTEGRATION &

Dissolved Oxygen

= 500 mglL
< 5.00 mgll

\

Mean value per subwatershed

APPLICATION

through watershed

| 0,81 - 080
[ Jo41-n8a
[ 021 - 040
B o000
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What kind of data is collected?

Collected by IBl Data Nutrient Data

SESNVIERNERND | Al sites

— MNATURAL RESOURCES

None

Some sites None

None All Sites

None None

One site All Sites

None All Sites

NETWORK
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Current assessment for ROCR

Threshold Attainment Category  Park
(eq EPA) (% of time)  Score Score

Yes 8 ppm/8 h 0.28

Park Category Vital Sign Data

Yes 15 ug m-3 0.33

Yes 6.0=>X<85 0.92

Yes 3656 puglL?' 0.04

Yes IBI >3 0.52

Yes IBI >3 0.62

Yes < 10 deer km=2 0

Yes > 10% impervious O
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Current assessment for ROCR

Threshold Attainment Category  Park
(eq EPA) (% of time)  Score Score

Yes 8ppm(8h)" 0.28

Park Category Vital Sign Data

Yes 15 uyg m3 0.33

Yes 6.0=>X<85 0.67

Yes 36.56pugL?' 0.49

Yes IBI >3 0.00

Yes IBI >3 1.00

Yes <10deerkm? 0.00

Yes <10% impervious 0.00
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Summary of scales of information and utility..

o Stressors — watershed scale informative and useful
« Within park — valuable where data is available at appropriate scale

« Watershed assessment — very valuable for communicating to park
neighbors and placing the park in context

* Whole park vital signs assessment — useful between parks

APPLICATION NETWORK
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Monitored data also provides information
at different ranges of space and time

d des —
Air Quality seades
- and Climate '
Water Quality years —
and Hydrology
$ Biodiversity |

Ecosystem Pattern
and Process days — | —~~ =

I |
cm m km 00skm 000's km
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Monitored data also provides information
at different ranges of space and time

'{Q Air Quality

- and Climat
Water Quality
and Hydrology

Biodiversity

Ecosystem Pattern
and Process

| 1 m
cm m 00skm 000'sk

_,I"'il""-E'GRATIDN & APPLICATION NETWORK



Monitored data also provides information
at different ranges of space and time

Air Quality SIS

Water Quality
and Hydrolog

Ecosystem Pattern
and Process

|
cm (m km 00skm) 000'skm
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ABSTRACT Envdronmeantal management i not practiced in a vacuumn, Effactive
stewardship of natural resources requires the adoption of multiple objectives sst
farth by diverse groups of stakeholders with varled perspecthves and Interests, Within
this managemeant landscape, Integrated emd renmental assesments provide a useful
framework for evaluating rescurces and directing management efforts. The Integrated
amassment process Imvolves a) Inltlal scoping, B) conceptual ecolog kcal modeling, o
data navigation, d) environmental report cards, and e) sclence commun katlon, Each
step of this process requires the synithesls and visuallzatlon of Information on the
spatially scplicit status and trands of multple natural resources, wWe provide a casa
study using exam ples in midkatlantic reglon natlonal parks in which visual elements
{conceptual diagrams, maps, graphs, tables, and photographs) facilitate these activitles
and provide an eye opening approach to more effective ervironmental deckion-
making.

IN A NUTSHELL

The integrated assessment process terathealy distills mutthariate data and multipls
objecthves creating commaon ground for divergent stakeholders

The multk-phase process is &t least as important as the final products

Visual elements provide an Intulthee framework for summarlzing, accessing, and
communicating quantitathe Information

Conceptual diagrams "thought drawings? are powerful took that link key
ecosystem festures, environmenital Indicators, and major threats

1 INITIAL
"N SCOPING

n Eye Opening

pproach

3 DATA
") NAVIGATION

to Integrated Environmental Assessments

William €. Dennison', Todd R. LookingbilR,
Tim 1.B. Carruthers’, Jane M. Hawkey',
Shawn L. Carter

4 ENVIRONMENTAL REPOR
[l CARDS

an ervronmental report card developed for the Assateague Natlonal Seashore reglon
In whichwater quality, llving resource, and habitat Indicators are used to rank the
subwatersheds of the coastal embayments behind the barrler Idlands. Modifled from
“Waznlak et al, 2004, State of the Maryland Coastal Bays report, www.lanumceseduw’
reportsi,

54 Hjeat=H

5 SCIENCE
'l COMMUNICATION

Data navigation framework wsed to disseminate erviron mental data, Emdronmental indicators, which are
measured and put Into a data basa, can be accessed via thres routes: geographic { place-basad), conceptual
(theme-based), andior indkator (attribute-based). The geographic route wses an overall map linked to
Individual park rmaps. The conceptual route uses an overall conceptual diagram linked to ecological
vignettes. The indicator route uses a hierarchal serles of general to specific Indicators. —— — map
taxt

an Hustration of visual elements of sclence commun kcation forthe Assateague
National S2ashore reglon inwhich & map of water quality Index is combined with
photographs, data graphs and conceptual disgrams

Geographic Concephual Indicabor Reportin oy }
¢ r Vel G (9 E] (o ) B |
N phato
AT "
t 9 1 & 1 s s
R T axtended
£ 0 1 1 1 s legend

Each Vi S mriainn o msem of metncn semvened sgsiert
bolagically e fineicide

=l a1 o
B iy e s

2 kndty
e rilerin]
tndromm

conceptual
diagram

L/

Iszues Water Quality
-

This newwsl etter Is the outcome of a May 2005 vital Sigrs workshop on the National
Capital Reglon Network parks. & PDF of this newsletter can be found at www.lan,
umces.edwnewslatters),

TG A FRAMEWORN |
AEPORTING  © | sy

AL CONDITIONS | [ 0% I T

=1

2 CONCEPTUAL ENVIRONMENTAL
" MODELING

Generallzed Natlonal Park conceptual dlagrarms: a) highlighiting key resources and
major threats and b detalling changes In stream processas with urbanlzation,

Tintegration and Application Network (LAN), [
university of Maryland Center for Environmental
sclence, www, lanumces.edu

? appalachian Laboratory, Unhersity of Maryland
center for Ervironmantal Sclence b

1 Matlonal Capltal Reglon Imventory & Monitoring Program, Natlonal Park Serdce, wwwnps.gowioue
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An Eye Opé'?'ﬂ.ﬂg pp}'oack William C. Dennison’, Todd R. LookingbilF,

Tim 1.B. Carruthers’, Jane M. Hawkey',

to Integrated Environmental Assessments Shawn L. Carter

4 ENVIRONMENTAL REPOR
[l CARDS

an ervronmental report card developed for the Assateague Natlonal Seashore reglon
In whichwater quality, llving resource, and habitat Indicators are used to rank the
subwatersheds of the coastal embayments behind the barrler Idlands. Modifled from
“Waznlak et al, 2004, State of the Maryland Coastal Bays report, www.lanumceseduw’
reportsi,

ABSTRACT Envdronmeantal management i not practiced in a vacuumn, Effactive
stewardship of natural resources requires the adoption of multiple objectives sst
farth by diverse groups of stakeholders with varled perspecthves and Interests, Within
this managemeant landscape, Integrated emd renmental assesments provide a useful
framework for evaluating rescurces and directing management efforts. The Integrated
amassment process Imvolves a) Inltlal scoping, B) conceptual ecolog kcal modeling, o
data navigation, d) environmental report cards, and e) sclence commun katlon, Each
step of this process requires the synithesls and visuallzatlon of Information on the
spatially scplicit status and trands of multple natural resources, wWe provide a casa
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