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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)

• City development
(medium:medium)

• Climate change
(large:large)







Values and stressors common to parks of the 
National Capital Region Network (NCRN)

Ecosystem stressors:
Development
Exotic species
Deer overpopulation
Impervious surface
Increasing roads
Pollution (O3, Hg)

Ecosystem values:
Water
Forest
Grassland
Wildlife
Historic
Recreation



Stressor: Impervious surface around Rock 
Creek Park is increasing rapidly

DC

Baltimore



Stressor: Impervious surface around Rock 
Creek Park is increasing rapidly

Impervious surface (%)
Data from 2000

5km



Stressor:  High road density can introduce 
exotic species and toxicants

Km road per km2 watershed



Stressor: human population in surrounding 
counties continues to increase rapidly

Human population of 
Montgomery County

Montgomery County



Stressor summary…
Rock creek park is an ecosystem oasis in a continually 

developing urban watershed



Different data synthesis approaches help to inform 
management at different scales
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Subdividing a park: balancing management 
questions and data reliability

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

Increasing detail

Increasing confidence



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

• 10 regions within ROCR
• Major challenge is inconsistency between scale of data collection 

and within park comparisons (mainly lack of data density)



Within park assessment of water quality shows 
generally high phosphorus and salinity

Dissolved O2 NO3 PO4 pH Salinity
Site 

Condition
1
2
3
4
5
6
7
8
9

0.67 0.78 0.22 1.00
0.67 0.67 0.00 1.00

0.67
0.17
0.50
0.17
0.17
0.17
0.00

0.88 0.50 0.00 1.00

0.33

0.75 0.25 0.00 1.00
0.86 0.57 0.00 0.71
0.89 0.67 0.00 0.78
0.75 0.75 0.00 1.00
0.75 0.25 0.00 1.00
0.78 0.78 0.11 0.78 0.67

Site



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



Watershed perspective: data from a number 
of sources (Grad student collected WQ data)

• MDDNR MBSS – 8 sites 
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



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
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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

LRJB203A 6.20

LRJB203B 4.48

LRJB204 1.80

LRLB202 2.11

LRLR201 12.65

LRLR205 7.44

LRLR407 3.73

LRLR410 1.64

LRLR413 2.23

LRLR418 3.56

LRLR422B 3.66

LRLR425 3.74

LRLR426 6.32

LRSB101A 3.84

LRSB101C 0.12
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A combined index of water quality shows 
degradation downstream – towards ROCR

Benthic IBI

Dissolved Oxygen

Salinity

Nitrate

Phosphate



Watershed status summary…
Rock Creek Park is downstream of a highly urban watershed
Water quality degrades downstream in the watershed before 

entering the park



Category Vital Sign Threshold
(eg EPA)

Attainment
(% of time)

Category 
Score

Park
Score

8 ppm/8 h

15 µg m-3

6.0 ≥ X ≤ 8.5

36.56 µg L-1

IBI > 3

IBI > 3

< 10 deer km-2

>10% impervious

Current assessment for ROCR
Data

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

0.28

0.33

0.67

0.49

0.00

1.00

0.00

0.00

Air quality
and climate

Water quality
and hydrology

Biodiversity

Ecosystem pattern
and process



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. 

Air quality
and climate

Water quality
and hydrology

Biodiversity

Ecosystem pattern
and process

degraded 

good

poor

degraded

degraded 



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 …?



Inland habitats for USA



Coastal habitats for USA



Process of Park habitat assessment

Identify park habitats assess park habitats assess park

Habitat 1

Habitat 2

Habitat 3

Habitat 4

Habitat 5

x

x

x

x

x

Park
score



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

% area

Total area: 1754 acres

habitats

habitats



Assessment of stream habitat status



Assessment of stream habitat status



Status of stream habitats in ROCR

0.0

0.3

0.5

0.7

0.0

1.0

1.0



Status of stream habitats in ROCR

0.0

0.3

0.5

0.7

0.0

1.0

1.0

0.58Stream habitat status



Assessment of upland forest habitat status



Assessment of upland forest habitat status



Status of upland forest in ROCR

0.0

0.3

0.0

0.0

0.0

1.0

1.0

0.33Upland forest status



For a between park comparison…

Assessment of ecosystem status of the 
habitats of ROCR

0.33Upland forest status

0.58Stream status

0.33Lowland forest status

Seeps and springs status

Grassland status Insufficient data

Insufficient data

Total habitat assessment
for Rock Creek Park 0.41 Poor



The Perennial challenge… within park comparison,
Assessment of relative abundance of habitats within 

ROCR



Conclusions

• 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



β-test of website (this month)

ian.umces.edu

Soon to be live – NCRN I&M database
If interested, please sign up to help us β-test 



























Air quality
and climate

Threshold
(eg EPA)

Attainment
(% of time)

Category 
Score

Park
Score

Water quality
and hydrology

Biodiversity

Ecosystem pattern
and process

Category Vital Sign

Whole park vital sign assessment

Ozone
Wet Deposition
Visibility and Particulate Matter
Mercury Deposition
Weather

Data

Surface Water Dynamics
Water Chemistry
Nutrient Dynamics
Aquatic Macroinvertebrates
Shoreline Features
Physical Habitat Index

Invasive/Exotic Plants
Forest Insect Pests
Forest Vegetation
Fishes
Amphibians
Landbirds
White-Tailed Deer
R/T/E Species and Communities

Land Cover/Land Use
Landscape Condition



Category Vital Sign Threshold
(eg EPA)

Attainment
(% of time)

Category 
Score

Park
ScorePark

< 8 ppm (8 h)-1

< 10 kg ha-1 y-1

<15 µg m-3

< 2 ng L-1

--

< 5% cover
< 1% of park

4000 m-2

IBI > 3
≥ 7 locations

Sensitive FIDS
< 10 deer km-2

--

> 60% forest
< 10% impervious

0.6 cfs ≤ x ≤ 6.0 cfs
6.0 ≤ X ≤ 8.5
< 36.56 µg L-1

IBI > 3
--

PHI > 42

ROCR

Data availability and thresholds
Data

Yes
Yes
Yes
Yes
No

No
No
Yes
Yes
Yes
Yes
Yes
No

Yes
Yes

Yes
Yes
Yes
Yes
--

Yes



Salinity shows localized increases (Rockville)
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
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Phosphorus concentration related to population
Site Phosphorus

BRBR 0.2375

EGWA 0.0778

FEBR 0.1169

HACR 0.3032

LRCR101A 0.1953

LRCR101B 0.0846

LRJB203A 0.0304

LRJB203B 0.0319

LRJB204 0.0276

LRLB202 0.0437

LRLR201 0.0760

LRLR205 0.0357

LRLR407 0.0220

LRLR410 0.0189

LRLR413 0.0260

LRLR418 0.1457

LRLR422B 0.1457

LRLR425 0.1308

LRLR426 0.1339

LRSB101A 0.1349

LRSB101C 0.0750
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Dissolved Oxygen variable through watershed
Site

Dissolved 
Oxygen

BRBR 7.56

EGWA 6.42

FEBR 3.07

HACR 7.40

LRCR101A 1.43

LRCR101B 5.27

LRJB203A 4.65

LRJB203B 4.24

LRJB204 4.29

LRLB202 3.94

LRLR201 6.41

LRLR205 4.03

LRLR407 4.79

LRLR410 5.03

LRLR413 3.41

LRLR418 3.75

LRLR422B 3.25

LRLR425 3.87

LRLR426 4.29

LRSB101A 5.33

LRSB101C 1.16

A
ss

es
se

d 
ag

ai
ns

t t
hr

es
ho

ld
 v

al
ue

M
ea

n 
va

lu
e 

pe
r s

ub
w

at
er

sh
ed



What kind of data is collected?
Collected by IBI Data Nutrient Data

All sites None

Some sites None

None All Sites

None None

One site All Sites

None All Sites



Category Vital Sign Threshold
(eg EPA)

Attainment
(% of time)

Category 
Score

Park
ScorePark

8 ppm/8 h

15 µg m-3

6.0 ≥ X ≤ 8.5

36.56 µg L-1

IBI > 3

IBI > 3

< 10 deer km-2

> 10% impervious

ROCR

Current assessment for ROCR
Data

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

0.28

0.33

0.92

0.04

0.52

0.62

0

0



Category Vital Sign Threshold
(eg EPA)

Attainment
(% of time)

Category 
Score

Park
ScorePark

8 ppm (8 h)-1

15 µg m-3

6.0 ≥ X ≤ 8.5

36.56 µg L-1

IBI > 3

IBI > 3

< 10 deer km-2

<10% impervious

ROCR

Current assessment for ROCR
Data

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

0.28

0.33

0.67

0.49

0.00

1.00

0.00

0.00



Summary of scales of information and utility..

• 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



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



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



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