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A classification and map of
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Counterpart to the

NE Aquatic Habitat Classification

- Streams and
" Rivers

A Lakes and Ponds

Example of Simplified Northeast Stream Taxonomy (4433)
Summary of 4 Size Classes, 4 Gradients,
3 Geology Classes. and 3 Temperature Classes
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Olivero, A, and M.G. Anderson. 2008. The
Northeast Aquatic Habitat Classification.
The Nature Conservancy, Eastern
Conservation Science. 90 pp.
http://www.rcngrants.org/spatialData
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Final Variables

A

AT

A Alk
A Dept

These were unanimously agreed
on by the steering committee




Approach for each Variable
A Clar

A Definec
to obser

A Compiled known sat
Eastern waterbodies

A Developed predictive model based
on waterbody and landscape
attributes for unsampled
waterbodies



Accuracy and Confidence

A Required all models to have error rates less than .30 (the

standard)
A Calculated a confidence score for each variable in each

waterbody

Waterbody X

Probability Very Cold = 60% I Difference = 30% = High

Probability Cold-Cool = 30%

Probability Warm = 10%

Waterbody Y

Probability Very Cold = 40% I Difference = 2% = Very Low

Probability Cold-Cool = 38%

Probability Warm = 22%




Confidence Classes
e B 1. Very Low <5%

02040 80 120 1680 N
CC— e \iles 0
—
@ \""'ry low: < 5% A 2 L OW > 5 < 1 O /O
[ ]
Low: >=5 < 10%
Medium: >= 10 < 25%

®  High: >~ 25%

3. Medium >=10 <25%
4. High >=25%
5. Known

Information on predictions and

confidence are in the attribute

table
% = =] Ea
A B C D E F G H | ] B
; . 1 COMID GMIS_MNAME STAT IN_ALK PROB_HALK PROB_MALK PROB_LALK CLASS ALK ALK _DIFP ALK _CONF %
2 911 1031497 ME o 0.193750 0.5336250 0.270000 Medium Alk  0.266250 4. High »>=25%
912 1031499 Parker Bog Ponds ME 1] 0.176250 0.516250 0.307500 PMedium Alk  0.208750 3. Medium ==10 <25%
913 1031503 Little King Lake ME o 0.011250 0.420000 0.568750 Low Alk 0.148750 3. Medium ==10 <25%
914 1031505 Call Pond ME 1] 0.018750 0.498750 0.482500 Medium Alk  0.016250 1. Very Low <5%
915 1031511 Felker Pond ME o 0.012500 0.402500 0.535000 Low Alk 0.182500 3. Medium =>=10 <25%
Q16 1N3I1512 BAE n 0N S7TEM N S27Sh M AA2TEMN EBAdadinims Al M a2 T7EM 3 ) Aaer =—5 = o




A Final
A Driving Var
A Model Error and Confidence



Temperature Class
Water temperature im of aquatic organisms

(fishes, amphibians, reptiles, invertebrates). It sets the
physiological limits where these lake organisms can persist.
Seasonal changes in water temperature often also cue
reproduction, migration, influence growth rates of eggs and
juveniles, and can affect the body size and therefore the
fecundity of adults.

Water temperature in lakes Water temperature in lakes

Temperature Temperature



Temperature Class

Coldest water present in the summer

ailable).

dicator fish =

_ — 2a.COLD: 12. g/l DO or indicator fish = wild
Combined brook trout reproduction
INto =
Cold-Cool

__ 2b. COLD-COOL: >18<=21C, >=4 mg/l DO or indicator fish
= non-reproducing brook trout, holdover or reproduction of
brown trout, kokanee, smelt

3. WARM >21C



Results

Northeast Lake and Pond Classification
Input data for all waterbodies: Temperature class
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® \Very cold

® Cold
Cold-cool

Warm

Known Samples

Class

# output

Total

Percent

Very cold 1,262 529 1,791 6
Cool to cold 7,504 811 8,313 26
Warm 21,643 790 22,433 69

Grand Total

30,407

32,531

10

Northeast Lake and Pond Classification
Output data for all waterbodies: Temperature class

02040 80 120 160 N
Miles
® Very cold A
Cold-cool
Warm
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Temperature: Best Predictors

A Emergent wetlands in the 100m buffer

These variables make ecological sense given the strong
Influence of depth and fetch on lake stratification. Cooler
climates in the more northern and higher elevation parts of
the region also have cooler seasonal air temperatures.



) ) Northeast Lake and Pond Classification
' . Confidence of prediction values for temperature

02040 80 120 160 N

Miles
® Very low: <5% A

Low: >=5 < 10%
Medium: >= 10 < 25%
® High:>=25%

Temperature Model % Waterbodies

1. Very Low <5% 10%
2. Low >=5 <10% 10%
3. Medium >=10 <25% 24%
4. High >=25% 50%
5.Known %
Grand Total 100%

ynd

80% were
Medium,
High, or
Known
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Trophic Level

Trophic | Us ed

to describe

Oligotrophic: (
poor lake. Low bio
transparency

Mesotrophic (>2 -7ug/L Chlorophyll-a) : A lake that
IS moderately productive.

Eutrophic (>7-30 Chlorophyll-a) : A well-nourished
lake, very productive, A balanced and diverse
array of organisms. Low transparency due to high
algae and chlorophyll-a content.

Hypereutrophic: (>30 ug/L Chlorophyll-a)
Characterized by an excess of nutrients. Algal
blooms, vegetative overgrowth, low biodiversity.




Northeast Lake and Pond Classification
Input data for all waterbodies: Trophic class

02040 80 120 160
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@ Oligotrophic
Mesotrophic

® Eutrophic

® Hypereutrophic

N

A

Known Samples

Class # output |# input |[Total Percen
Hypereutrophic 3,464 1,996 5,460 17
Eutrophic 7,167 7,534 14,701 45
mesotrophic 3,958 7578 11,533 35
Oligotrophic 368 511 879 3
Grand Total 14951 17,61 32,573 10

Northeast Lake and Pond Classification

Output data for all waterbodies: Trophic class

02040 80 120 160 N :

A

Miles

® Oligotrophic

Mesotrophic
@ Eutrophic
® Hypereutrophic




Trophic Level: Best Predictors

A 9% Deciduous fores
A % Agriculture

These variables make ecological sense given the geographic
patterns, the strong influence of depth, and the strong

Influence of nutrient inputs from local development and
agriculture.



Confidence

Trophic Model: % Waterbodies

Confidence Class

1. Very Low <5% 4%
2. Low >=5 <10% 4%
3. Medium >=10 <25% 10%
4. High >=25% 2%
Known 54%
Grand Total 10006

Northeast Lake and Pond Classification
Confidence of prediction values for trophic

02040 80 120 160
Miles

N
@® Very low: <5% k
Low: >=5<10%
Medium: >= 10 < 25%
® High: >=25%

92% were
Medium,
High or
Known




Alkalinity

AcCIC
AN
In pH.
the soll a
surroundit

limestone .
and higher AN

Alkalinity Classes

High Alkalinity >=50 mg/L
Medium Alkalinity >=12.5 & <50 mg/L
Low Alkalinity <12.5 mg/L



Northeast Lake and Pond Classification
Input data for all waterbodies: Alkalinity class
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@  High Alkalinity
Medium Alkalinity

N

Low Alkalinity

Known Samples

Northeast Lake and Pond Classification
Output data for all waterbodies: Alkalinity class

Class # output |# input |Total Percent

Low Alk 9,504 1,903 11,407 35
Medium Alk 11,824 973 12,797 39
High Alk 7,902 431 8,333 26
Grand Total| 29,230 3,301 32,537 100
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Alkalinity: Best Predictors

A% everg
A% acidic graniti
A% agriculture

These variables make ecological sense given the geographic
patterns and the particularly strong influence of calcareous

bedrock (limestone, dolomite, dolostone, marble) on buffering
capacity.



Confidence

Northeast Lake and Pond Classification

Confidence of prediction values for alkalinity

Alk alinity Model: % Waterbodies

Confidence Class

1. Very Low <5% 14%
2. Low >=5 <10% 13%
3. Medium >=10 27%
<25%

4. High >=25% 36%
Known 10%

Grand Total

100%
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Depth: Lake vs Pond

— i Northeast Lake and Pond Classification
PO n d S = | I g ht p Output data for all waterbodies: Depth class
bottom, photosyn YRR

throughout. o L

Pond

Lakes = areas where light does
not penetrate, profundal zone
with no photosynthesis.

Depth Threshold

- depends on water clarity:

Oligotrophic <30ft
Mesotrophic <20ft

Eutrophic <10ft
P
Grand Total | 32651



Waterbody Types: 3 Variables

First:

Seconc

A Temperature
12 types

A Temperature + Alkalinity:
9 types

A Trophic + Alkalinity:
12 types



Temperature plus Trophic

Example: Very Cold Oligitrophic Lake

Northeast Lake Classification

Classification based on temperature and trophic state for lakes

02550 100 150 200
O — Vil

N
esk

LAKES

Very cold, Oligotrophic ® Cool to cold, Oligotrophic
Very cold, Mesotrophic Cool to cold, Mesotrophic

Very cold, Eutrophic ® Cool to cold, Eutrophic

Very cold, Hypereutrophic @  Cool to cold, Hypereutrophic

Warm, Oligotrophic

Warm, Mesotrophic
Warm, Eutrophic
Warm, Hypereutrophic

Copyright: ©2014 Esri, DeLorme, HERE

Northeast Pond Classification

Classification based on temperature and trophic state for ponds|

02550 100 150 200
[ = = s

Miles k
PONDS

® Very cold, Oligotrophic ® Cool to cold, Oligotrophic
@® Very cold, Mesotrophic Cool to cold, Mesotrophic
@® Very cold, Eutrophic ®  Cool to cold, Eutrophic

® Cool to cold, Hypereutrophic

Warm, Oligotrophic
Warm, Mesotrophic
Warm, Eutrophic
Warm, Hypereutrophic

Copyright: ©2014 Esri, DeLorme, HERE




Temperature and Alkalinity

Example: Very cold, acidic pond

Northeast Lake Classification
Classification based on temperature and alkalinity for lakes

02550 100 150 200
[ = = s

Miles N
A
LAKES

@ Very cold, High Alk
® Very cold, Medium Alk
® Very cold, Low Alk

® Cool to cold, High Alk
Cool to cold, Medium Alk
Cool to cold, Low Alk

Warm, High Alk
Warm, Medium Alk
Warm, Low Alk

Copyright: ©2014 Esri, DeLorme, HERE

Northeast Pond Classification
Classification based on temperature and alkalinity for ponds

02550 100 150 200
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PONDS
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@® Very cold, High Alk
®  Very cold, Medium Alk
® Very cold, Low Alk

® Cool to cold, High Alk
Cool to cold, Medium Alk
Cool to cold, Low Alk

Warm, High Alk
Warm, Medium Alk
Warm, Low Alk

Copyright: ©2014 Esri, DeLorme, HERE




Trophic and Alkalinity

Example: Eutrophic, Highly Alkaline Lake

Northeast Lake Classification
Classification based on trophic state and alkalinity for lakes

02550 100 150 20’(‘)/r
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N
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@ Oligotrophic, High Alkalinity ®  Eutrophic, High Alkalinity

@® Oligotrophic, Medium Alkalinity @  Eutrophic, Medium Alkalinity
Oligotrophic, Low Alkalinity Eutrophic, Low Alkalinity

® Mesotrophic, High Alkalinity @®  Hypereutrophic, High Alkalinity

® Mesotrophic, Medium Alkalinity Hypereutrophic, Medium Alkalinity
Mesotrophic, Low Alkalinity Hypereutrophic, Low Alkalinity

Copyright: ©2014 Esri, DeLorme, HERE

Northeast Pond Classification
Classification based on trophic state and alkalinity for ponds it
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@ Oligotrophic, High Alkalinity ® Eutrophic, High Alkalinity

@ Oligotrophic, Medium Alkalinity @  Eutrophic, Medium Alkalinity
Oligotrophic, Low Alkalinity Eutrophic, Low Alkalinity

® Mesotrophic, High Alkalinity ®  Hypereutrophic, High Alkalinity

® Mesotrophic, Medium Alkalinity Hypereutrophic, Medium Alkalinity
Mesotrophic, Low Alkalinity Hypereutrophic, Low Alkalinity

Copyright: ©2014 Esri, DeLorme, HERE




Four Variable Classification
Example: Warm, hypereutrophic, highly alkaline, pond

code
that c , trophic
state, al

A Four variable integration results in 68 waterbody
types: 35 lake types and 33 pond types.

AWaterbodies were called
more of their variables had very low confidence
scores (2% of all waterbodies)



Most Common Lake and Pond Types

LAKES | PONDS
Warm, Eutrophic, Medium Alk 1305 Warm, Eutrophic, Medium Alk 4950
Warm, Eutrophic, High Alk 880 Warm, Eutrophic, High Alk 3424
Cool to cold, Mesotrophic, Low Alk 748 Cool to cold, Mesotrophic, Low Alk 3360
Very cold, Mesotrophic, Low Alk 670 Warm,Hypereutrophic, Medium Alk 2334
Warm, Eutrophic, Low Alk 446 Warm, Mesotrophic, Low Alk 2334
Warm, Mesotrophic, Low Alk 383 Warm, Hypereutrophic, High Alk 1999
Warm, Mesotrophic, Medium Alk 366 Warm, Eutrophic, Low Alk 1517
Cool to cold, MesotrophjdMedium Alk 288 Warm, Mesotrophic, Medium Alk 1201
Cool to cold, Mesotrophic, Medium
Very cold, Oligotrophic, Low Alk 281 Alk 843

Cool to cold, Eutrophic, Medium Alk 220 Cool to cold, Eutrophic, Low Alk 468




CONSERVATION GATEWAY

@ https://www.conservationgateway.org/ConservationByGeography/NorthAmerica/UnitedStates/edc/reportsdata/frest L~@BceX @ Northeast Lakes and Pond ... * -
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Data & Reports

Northeast Lake and Pond
Classification
Get the report

Northeast Lakes and Ponds Webmap
Explore the lakes and ponds dassification

Northeast Lake and Pond Data
Download the data file

Northeast Lake and Pond Classification System

This project was supported by a grant from the U.S. Department of the Interior, Fish and
Wildlife Service.




Download: Report and Data

files for Arc

ATabular Excel Data:

waterbodies with 140+ attributes used the
modeling



Database of Attributes

Water
A Lake depth,
fetc X1 tye

A Buffer Charact 000m buffer land
cover, geology, imper , baseflow index

A Presence and type of dam
A

A Chlorophyll a, Alkalinity, Temperature : State/federal
sample data and values averaged for each waterbody

A Confidence and probabilities for every waterbody



Web Map
http://bit.ly/1sVYyOQ

A Click on pc
get simple attrik
table displayed

AView one simplified
2 Variable
classification:
Temperature and
Trophic


http://bit.ly/1sVYyOQ
http://bit.ly/1sVYyOQ

