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This session is being recorded and will be made available on the OneCape website after the event.

Cape Cod Pond Network Meeting

P R E S E N T E R S
Nicole Bartlett , Regional Coordinator, NOAA North Atlantic Regional Collaboration Team

Megan Coffer , PhD, NOAA/NESDIS Center for Satellite Applications and Research; Global Science & Technology, 

Inc.
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Kathleen Mason , Water Resources Analyst, Cape Cod Commission
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Discussion 
Groups 2

Session Overview and Introduction
Kathleen Mason, Cape Cod Commission

Remote Sensing Overview Presentation 
Nicole Bartlett  & Megan Coffer

Discussion Group 1
1. Organizing an Association

ÁFacilitator : Kim Comart, Falmouth Pond Coalition

ÁStaff: Kathleen Mason, Cape Cod Commission

2. Communicating Challenges and Solutions

ÁFacilitator: Kristin Andres, APCC

ÁStaff: Jessica Rempel, Cape Cod Commission

Discussion Group 2
1. Monitoring Your Pond

ÁFacilitator:  Julie Hambrook Berkman, APCC

ÁStaff: Tim Pasakarnis, Cape Cod Commission

2. Thinking Bigger

ÁFacilitator: Amber Unruh, Town of Barnstable

ÁStaff: Kathleen Mason, Cape Cod Commission

Wrap Up
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NOAA ON CAPE COD

ÅWOODS HOLE: Northeast Fisheries Science Center, Woods 
Hole Sea Grant, Cooperative Institute for the North Atlantic 
Region (CINAR) - Science Stroll Aug 12

ÅFALMOUTH: Waquoit Bay National Estuarine Research 
Reserve

ÅMASHPEE: MIT Sea Grant, NERACOOS partnerships with 
Mashpee Wampanoag Tribe

ÅNORTON, MA: Weather forecast office, Northeast River 
Forecast Center, Regional Climate Services

ÅCAPE-WIDE: NOAA Restoration Center, Office for Coastal 
Management



NOAA IN 
SPACE



GLOBAL GOVERNMENT SATELLITE CONSTELLATION



ÅCOMMITTEE ON EARTH 
OBSERVATION SATELLITES (CEOS)

ÅSOURCE-AGNOSTIC MODEL 
FOR APPLYING SATELLITE 
EARTH OBSERVATIONS

ÅCoastal Observations, 
Applications, Services and Tools 
(COAST)

ÅGLOBAL EFFORT TO CO-
DESIGN/CO-DEVELOP 
APPLICATIONS FOR SATELLITE 
EO TO SERVE COASTAL 
STAKEHOLDER NEEDS





890
---- PONDS ACROSS THE 

CAPE, WHICH PROVIDE 
NITROGEN FILTERING 

CAPACITY AND 
RECREATIONAL AND 

ECOLOGICAL  
OPPORTUNITIES

90%
OF THESE PONDS 

HAD INSUFFICIENT 
DATA TO ASSESS 
WATER QUALITY 
STATUS IN 2021

CAPE COD COMMISSION, 2021; POND & LAKE ATLAS



INCOMPLETE LABOR INTENSIVE COLLECTED BY MULTIPLE 
ENTITIES/JURISDICTIONS



WITH SATELLITES

ÅCOST-EFFECTIVE FOR END USERS

ÅCONTINUOUS DATA COLLECTION 
ACROSSJURISDICTIONS

ÅTIMELYESTIMATES FOR DECISION-MAKING

ÅLONG-TERM STABILITY OF ESTIMATES

ÅRETROSPECTIVE ANALYSES

ÅMORE COMPLETE PICTURE



PARTNERS FOR

Utility, 
scalability, 
sustainability



RESEARCH QUESTION

ÅCAN SATELLITES REVEAL INFORMATION ABOUT 
ALL OR SOME OF CAPE COD'S 890 PONDS THAT 
CAN BE INCORPORATED INTO A PARTNER -
DRIVEN REGIONAL WATER QUALITY 
MONITORING STRATEGY?
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Using Satellite Imagery and Sensors to 
Analyze Pond Health

MEGAN COFFER & NIKOLAY NEZLIN

PHD,  NOAA/NESDIS CENTER FOR SATELLITE 
APPLICATIONS AND RESEARCH;  GLOBAL SCIENCE & 

TECHNOLOGY,  INC.



SECCHI DISK DEPTH (SDD) IS USED 
TO MEASURE WATER CLARITY .

THE CAPE COD COMMISSION  
(CCC) HAS SECCHI DISK DEPTH 
FOR 217 PONDS  COLLECTED 
INTERMITTENTLY FROM 2001-2022 .

CCC ALSO HAS MAXIMUM POND 
DEPTH  FOR APPROXIMATELY 200 
POND S. BETTER WATER 

CLARITY
WORSE WATER 

CLARITY



USE SATELLITE IMAGERY TO PREDICT SDD BY 
ANALYZING ITS RELATIONSHIP WITH FIELD -
MEASURED SDD

--

ASSESS LONG -TERM CHANGES  IN SDD FOR 
201 CAPE COD PONDS AS AN INDICATOR OF 
CHANGING WATER CLARITY OVER TIME

--

DEFINE A FRAMEWORK FOR IDENTIFYING PONDS 
WITH YEAR-OVER -YEAR CHANGE IN WATER 
CLARITY FOR TARGETED MANAGEMENT EFFORTS



USGS & NASA LANDSAT LEGACY

30 M PIXEL RESOLUTION
8-16 DAY REVISIT FREQUENCY

COFFER ET AL., IN PREP.; J. ENVIRON. MANAG.



201 PONDS  CONTAINED 
MAXIMUM DEPTH DATA 
AND WERE ASSESSED 
FOR CHANGES ; 155 OF 
THESE PONDS  WERE 
ASSESSED AGAINST 
SATELLITE DATA
----

PONDS WERE AT LEAST 
A HECTARE IN AREA  
AND CONTAINED 
MAXIMUM POND DEPTH 
DATA

COFFER ET AL., IN PREP.; J. ENVIRON. MANAG.



COASTAL 
BLUE

BLUE GREEN RED NIR SWIR #1 SWIR #2







USE SATELLITE IMAGERY TO PREDICT SDD BY 
ANALYZING ITS RELATIONSHIP WITH FIELD -
MEASURED SDD

--

ASSESS LONG -TERM CHANGES  IN SDD ACROSS 
201 CAPE COD PONDS AS AN INDICATOR OF 
CHANGING WATER CLARITY OVER TIME

--

DEFINE A FRAMEWORK FOR IDENTIFYING PONDS 
WITH YEAR-OVER -YEAR CHANGE IN WATER 
CLARITY FOR TARGETED MANAGEMENT EFFORTS



COFFER ET AL., IN PREP.; J. ENVIRON. MANAG.

rs = 0.77

STRONG 
CORRELATION

rs = 0.80

VERY STRONG 
CORRELATION

rs = 0.89

VERY STRONG 
CORRELATION

rs = 0.79

STRONG 
CORRELATION

LANDSAT 5 LANDSAT 7 LANDSAT 8 LANDSAT 9



STRONG AGREEMENT 
BETWEEN SDD 
PREDICTED FROM 
LANDSAT 7 AND 
BOTH LANDSAT 
5 AND LANDSAT 8
--

SDD PREDICTED 
FROM LANDSAT 5, 7, 
AND 8 CAN BE 
ANALYZED AS A 
SINGLE TIMESERIES

COFFER ET AL., IN PREP.; J. ENVIRON. MANAG.



USE SATELLITE IMAGERY TO PREDICT SDD BY 
ANALYZING ITS RELATIONSHIP WITH FIELD -
MEASURED SDD

--

ASSESS LONG -TERM CHANGES  IN SDD ACROSS 
201 CAPE COD PONDS AS AN INDICATOR OF 
CHANGING WATER CLARITY OVER TIME

--

DEFINE A FRAMEWORK FOR IDENTIFYING PONDS 
WITH YEAR-OVER -YEAR CHANGE IN WATER 
CLARITY FOR TARGETED MANAGEMENT EFFORTS



117 OF 201 
PONDS  (65%) HAD 
AN INCREASE IN SDD 
(IMPROVING  WATER 
CLARITY ) FROM 1984 -
2022 .
--

21 of 201 PONDS  (12%) 
HAD A DECREASE IN 
SDD( DETERIORATING 
WATER CLARTY ) 
FROM 1984 -2022 .

COFFER ET AL., IN PREP.; J. ENVIRON. MANAG.



COFFER ET AL., IN PREP.; J. ENVIRON. MANAG.

GARRETTS POND (TOWN OF BARNSTABLE)

31% INCREASE IN SDD FROM 1984 -
2022  (IMPROVING WATER CLARITY )

1984 202420041994 20141989 1999 2009 2019



COFFER ET AL., IN PREP.; J. ENVIRON. MANAG.

1984 202420041994 20141989 1999 2009 2019

SARAHS POND (TOWN OF ORLEANS)

13% DECREASE IN SDD FROM 1984 -
2022  (DETERIORATING WATER CLARITY )



USE SATELLITE IMAGERY TO PREDICT SDD BY 
ANALYZING ITS RELATIONSHIP WITH FIELD -
MEASURED SDD

--

ASSESS LONG -TERM CHANGES  IN SDD ACROSS 
201 CAPE COD PONDS AS AN INDICATOR OF 
CHANGING WATER CLARITY OVER TIME

--

DEFINE A FRAMEWORK FOR IDENTIFYING PONDS 
WITH YEAR-OVER -YEAR CHANGE IN WATER 
CLARITY FOR TARGETED MANAGEMENT EFFORTS



APRIL MAY JUNE JULY AUGUST SEPTEMBER OCTOBER

20
21

20
22

LANDSAT -ESTIMATED SDD FOR EACH 
OVERPASS IN 2021  COMPARED TO EACH 

OVERPASS IN 2022  USING THE MANN WHITNEY 
U TEST



1 POND (OF 201) HAD A LARGE 
DIFFERENCE BETWEEN SDD 
PREDICTED IN 2021 AND 2022 
WITH LOWER WATER 
CLARITY IN 2022  (2 PONDS 
HAD HIGHER WATER 
CLARITY)
--

17 PONDS (OF 201) HAD A 
MODERATE DIFFERENCE  WIT
H LOWER WATER CLARITY IN 
2022 (11 PONDS HAD HIGHER 
WATER CLARITY)

COFFER ET AL., IN PREP.; J. ENVIRON. MANAG.

|r rb | = 0.69

LARGE  DIFFERENCE



LANDSAT IS WELL -EQUIPPED TO PROVIDE 
MULTIPLE ESTIMATES PER YEAR  OF SDD ACROSS 
CAPE COD'S PONDS WITH MAXIMUM DEPTH DATA.
--

ABOUT 10% OF THE 201 PONDS  ASSESSED 
EXHIBITED DETERIORATING WATER CLARITY OVER 
THE PAST 40 YEARS
--

SATELLITE IMAGERY CAN IDENTIFY PONDS WITH 
SIGNIFICANT YEAR -OVER -YEAR DECREASES  IN 
SDD TO PRIORITIZE MANAGEMENT EFFORTS

--



Å TWO SOURCES OF PONDS
Å CCC PONDS  (DEPTH CSV FILE HAS 883 CCC GIS ID'S)
Å 192 OF THESE HAVE DEPTH DATA FROM CCC

Å SHAPEFILE OF PONDS FROM 2020  (1035 UNIQUE 
PONDS)
Å AN ADDITIONAL 9 OF THESE HAVE DEPTH DATA 

AND WERE APPENDED TO THE CCC DATA



Å ADDITIONAL DEPTH DATA RETRIEVED FROM:
Å NAUTICAL MAP OF THE CAPE  PROVIDED DEPTH 

DATA FOR FIVE ADDITIONAL PONDS
Å PORTNOY ET AL. (2001)  PROVIDED DEPTH DATA 

FOR 1 ADDITIONAL POND

Å THIS LEAVES 689 CCC PONDS  WITHOUT MAXIMUM 
DEPTH DATA



BARNSTABLE HAS 139 PONDS  WITHOUT DEPTH, SOME 
OF WHICH ARE UNNAMED IN THE DATABASE. THE 
PONDS WITH NAMES AND WITHOUT DEPTH ARE:
Å LITTLE POND
Å SANDY HILL POND
Å CAMPGROUND POND
Å STRAIGHTAWAY POND
Å SPRUCE POND
Å NO BOTTOM POND
Å HATHAWAY POND (SOUTH)
Å NAOMI POND
Å SMALL POND



Å FLINT ROCK POND
Å LITTLE ISRAEL POND
Å FRESH POND
Å DUNNS POND
Å ROUND POND
Å LAMSON POND
Å UPPER GATE POND
Å LEWIS POND
Å FLAX POND
Å ANDREAS POND
Å BOG POND
Å LUMBERT POND



Å FAWCETTS POND
Å FLOWING POND
Å MILL POND
Å AUNT BETTYS POND
Å PATTYS POND
Å HINCKLEY POND
Å FILENDS POND
Å SAM POND
Å SIMMONS POND
Å NORTH POND
Å SCHOOLHOUSE POND
Å COLEMAN POND



Å LEWIS POND
Å NECK POND
Å WEST POND
Å PARKER POND
Å CRYSTAL LAKE
Å BOG POND



BOURNE HAS 53 PONDS  WITHOUT DEPTH, SOME OF 
WHICH ARE UNNAMED IN THE DATABASE. THE PONDS 
WITH NAMES AND WITHOUT DEPTH ARE:
Å BAILEYS POND
Å SUCCONNESSETT POND
Å OPENING POND
Å FISH AND GAME POND (NORTH)
Å SPIT POND
Å LITTLE HALFWAY POND
Å FISH AND GAME POND (SOUTH)
Å DONNELY POND
Å DEEP BOTTOM POND



Å CONNERY SOUTH POND
Å GREAT POND
Å CLAY POND
Å UPPER POND
Å LONG POND
Å CUFFS POND
Å THE BASIN
Å MILL POND (TWO WITH THIS NAME)
Å BLACK POND
Å SHOP POND
Å BOURNE POND



BREWSTER HAS 53 PONDS  WITHOUT DEPTH, SOME OF 
WHICH ARE UNNAMED IN THE DATABASE. THE PONDS 
WITH NAMES AND WITHOUT DEPTH ARE:
Å ED SNOW POND
Å BALOGS BOG
Å NO BOTTOM POND
Å TUCKERS POND
Å ROUND POND
Å GIRL SCOUT POND
Å CALF FIELD POND
Å BLACK POND
Å GRASSY POND



Å 1858 BOG
Å DARK BOTTOM POND
Å PINE POND
Å WIDGER HOLE
Å SOLS POND
Å EEL POND
Å SMITH POND
Å TRIANGLE POND
Å LEES POND
Å KEELER POND
Å VESPERS POND
Å OWL POND



Å MYRICKS POND



CHATHAM HAS 28 PONDS  WITHOUT DEPTH, SOME OF 
WHICH ARE UNNAMED IN THE DATABASE. THE PONDS 
WITH NAMES AND WITHOUT DEPTH ARE:
Å MEADOW VIEW POND
Å FOX POND
Å BASSING POND
Å TROUT POND
Å MINISTER POND
Å PICKEREL POND
Å BEARSES POND
Å MARYS POND
Å BARCLAY POND



Å BLACK POND
Å PINKWINK POND
Å ARCHIES POND
Å SOUTH POND
Å DUANE POND
Å NEWTY POND



DENNIS HAS 38 PONDS  WITHOUT DEPTH, SOME OF 
WHICH ARE UNNAMED IN THE DATABASE. THE PONDS 
WITH NAMES AND WITHOUT DEPTH ARE:
Å THE PLASHES
Å GREAT POND PLASH
Å LITTLE COLES POND
Å JONATHANS POND
Å WITTEMORES POND
Å CLAY POND
Å GRASSY POND
Å SOUTHERN SIMMONS POND
Å DUCK POND



Å CASH POND
Å AUNT PATTYS POND
Å FUND POND



EASTHAM HAS 13 PONDS  WITHOUT DEPTH, SOME OF 
WHICH ARE UNNAMED IN THE DATABASE. THE PONDS 
WITH NAMES AND WITHOUT DEPTH ARE:
Å PENNYS POND
Å DEBORAHS POND
Å KROGMANS POND
Å HIGGINS POND
Å BAKERS POND
Å UNCLE DANS POND



FALMOUTH HAS 104 PONDS  WITHOUT DEPTH, SOME OF 
WHICH ARE UNNAMED IN THE DATABASE. THE PONDS 
WITH NAMES AND WITHOUT DEPTH ARE:
Å POTTERS HOLE
Å DEEP POND
Å TWO PONDS (SOUTH)
Å FROG POND
Å GRASSY POND
Å SPECTACLE POND (TWO PONDS WITH THIS NAME)
Å RANDAL POND
Å SHALLOW POND
Å TURTLE POND



Å CROWELL POND
Å DEER POND
Å PARKER ROAD POND
Å FLAX POND (TWO PONDS WITH THIS NAME)
Å CROCKER POND
Å ANGEL MIRROR POND
Å MILES POND
Å MILL POND
Å SOLS POND
Å WING POND
Å JONES POND
Å TROUT POND



Å NYES POND
Å BOG POND
Å MORSE POND
Å WEEKS POND
Å SHIVERICKS POND
Å DAM POND
Å PALMERS POND
Å FRESH POND
Å NOBSKA POND



HARWICH HAS 42 PONDS  WITHOUT DEPTH, SOME OF 
WHICH ARE UNNAMED IN THE DATABASE. THE PONDS 
WITH NAMES AND WITHOUT DEPTH ARE:
Å PADDOCKS POND
Å OKERS POND
Å ISLAND POND
Å ABRAMS POND
Å WHITE POND
Å ANDREWS POND
Å WASHBURN BOG POND
Å LITTLEFIELDS POND
Å KIDDIES POND



Å BUCKS POND
Å SAND LAKE
Å MUD POND
Å JACKS POND
Å BLACK POND
Å HAWKSNEST POND
Å OLIVERS POND



MASHPEE HAS 57 PONDS  WITHOUT DEPTH, SOME OF 
WHICH ARE UNNAMED IN THE DATABASE. THE PONDS 
WITH NAMES AND WITHOUT DEPTH ARE:
Å DEANS POND
Å WASHBURN POND
Å FLASHY POND
Å CATAQUIN POND
Å AMOS POND
Å COOMBS POND
Å TROUT POND
Å BECCAS POND
Å LILY POND



ORLEANS HAS 39 PONDS  WITHOUT DEPTH, SOME OF 
WHICH ARE UNNAMED IN THE DATABASE. THE PONDS 
WITH NAMES AND WITHOUT DEPTH ARE:
Å CRITCHETTS POND
Å ICE HOUSE POND
Å CHIGGER POND
Å UNCLE SETHS POND
Å SHOAL POND
Å DEEP POND
Å UNCLE ISRAELS POND
Å GOULD POND
Å UNCLE HARVEYS POND



Å MEADOW BOG POND



PROVINCETOWN HAS 26 PONDS  WITHOUT DEPTH, 
NONE OF WHICH HAVE NAMES



SANDWICH HAS 42 PONDS  WITHOUT DEPTH, SOME OF 
WHICH ARE UNNAMED IN THE DATABASE. THE PONDS 
WITH NAMES AND WITHOUT DEPTH ARE:
Å BOILING SPRINGS POND
Å DEEP SWAMP POND
Å LILY POND (TWO PONDS WITH THIS NAME)
Å MILL POND



PROVINCETOWN HAS 6 PONDS  WITHOUT DEPTH, NONE 
OF WHICH HAVE NAMES



WELLFLEET HAS 12 PONDS  WITHOUT DEPTH, SOME OF 
WHICH ARE UNNAMED IN THE DATABASE. THE PONDS 
WITH NAMES AND WITHOUT DEPTH ARE:
Å PERCH POND
Å HAWES POND
Å SQUIRES POND
Å DOANES BOG POND
Å GRASS POND



YARMOUTH HAS 37 PONDS  WITHOUT DEPTH, SOME OF 
WHICH ARE UNNAMED IN THE DATABASE. THE PONDS 
WITH NAMES AND WITHOUT DEPTH ARE:
Å CROW POND
Å LITTLE GREENOUGH POND
Å HALFWAY POND
Å PERERA POND
Å WET SANDY POND
Å CAT SWAMP POND



Questions 
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ÁStaff: Kathleen Mason, Cape Cod Commission

Wrap Up



Discussion Logistics

Å25 minutes total

Å2 discussion groups occurring at one time

ÅFacilitators to guide conversation

ÅStaff Support recording notes

ÅParking Lot notepad for additional ideas/topics



Discussion Ground Rules

ÅListen actively and respect the views of others.

ÅEveryone is encouraged to participate.

ÅSpeak from your own experience.

ÅAllow all voices to be heard.



Discussion 
Groups 1

Session Overview and Introduction
Kathleen Mason, Cape Cod Commission

Remote Sensing Overview Presentation 
Nicole Bartlett  & Megan Coffer

Discussion Group 1
1. Organizing an Association

ÁFacilitator : Kim Comart, Falmouth Pond Coalition

ÁStaff: Kathleen Mason, Cape Cod Commission

2. Communicating Challenges and Solutions

ÁFacilitator: Kristin Andres, APCC

ÁStaff: Jessica Rempel, Cape Cod Commission

Discussion Group 2
1. Monitoring Your Pond

ÁFacilitator:  Julie Hambrook Berkman, APCC

ÁStaff: Tim Pasakarnis, Cape Cod Commission

2. Thinking Bigger

ÁFacilitator: Amber Unruh, Town of Barnstable

ÁStaff: Kathleen Mason, Cape Cod Commission

Wrap Up



Discussion 
Groups 2

Session Overview and Introduction
Kathleen Mason, Cape Cod Commission

Remote Sensing Overview Presentation 
Nicole Bartlett  & Megan Coffer

Discussion Group 1
1. Organizing an Association

ÁFacilitator : Kim Comart, Falmouth Pond Coalition

ÁStaff: Kathleen Mason, Cape Cod Commission

2. Communicating Challenges and Solutions

ÁFacilitator: Kristin Andres, APCC

ÁStaff: Jessica Rempel, Cape Cod Commission

Discussion Group 2
1. Monitoring Your Pond

ÁFacilitator:  Julie Hambrook Berkman, APCC

ÁStaff: Tim Pasakarnis, Cape Cod Commission

2. Thinking Bigger

ÁFacilitator: Amber Unruh, Town of Barnstable

ÁStaff: Kathleen Mason, Cape Cod Commission

Wrap Up



1 AUGUST 2023 | BREAKOUT SESSION

This session is being recorded and will be made available on the OneCape website after the event.

Cape Cod Pond Network Meeting

P R E S E N T E R S
Nicole Bartlett , Regional Coordinator, NOAA North Atlantic Regional Collaboration Team

Megan Coffer , PhD, NOAA/NESDIS Center for Satellite Applications and Research; Global Science & Technology, 

Inc.

S E S S I O N  F A C I L I T A T O R S

Kathleen Mason , Water Resources Analyst, Cape Cod Commission

Tim Pasakarnis , Water Resources Analyst, Cape Cod Commission



w w w . c a p e c o d c o m m i s s i o n . o r g / l o c a l - p o n d - s t o r i e s



Cape Cod Freshwater 
Initiative

CALL FOR STAKEHOLDERS

QR CODE


