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Abstract

Stream aanectivity & important for the ecalogical health of the stream and down-
stream waks. In this study, we 1me the rm steam connectivity to mean by drobgi-
caly conneded poais and riffles that fink stream habitat albng a longitudinal continuam
(upstream to downstream], while abio recogniring the lateral dimension lconnection to
fioad plain] and vertical manection to groundwaber There are thaousa nds of man-made
strudures (e damd, cubverts, surface and groundwater withdawal locations) in Con-
nedicut which negafvely impact steeam connectivity and can result in aquatic habiat
fagmentation Cott-effedive techniques are nesded to asess human aleration to
shreams in order to priortize mnagement actions to resbore sream connectvily. We
developed 3 method to characeriz sream connectivity wing ammencialy avail e
bral cameras that oot s than approsimaie by $500 par deployvment. We developed a
six-catepory system to describe the varistions in sream comnectivity olserved using
the tral canem images. We then used the calegodcal data to caloulate metrics that
quantify sFeam comectivity. To pilot this approadh, we evabiated referende locatons
with minimal anthropogenic influence on stream @nonectivity in comparison with
shrearm reaches ikely to be impacted by neady groundwaber wells. We found that met-
rics derived from toi camera images wer useful to quangfy steam connectivity. We
anticipale that the methods cutlined hersn B a use il stream connectivity 3sesment
bood that can be affectivedy communicabed bo scientiss and nenScentate Al source
oode and data for this pmject are fresly availdhle and open source at- hitpa/ Agithub
cornfmarybecker e amamanectivibymeticy
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Overview

e Background
 Method

* Metrics

e Examples




Why monitor streamflow with pictures?
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Importance of High-Quality Photos

* Photos are data that provide a record of
conditions

 Photos need to be clear, centered, and
without any obstructions.
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Examples of high-quality photos.




Flow-Habitat Connectivity
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Study Period

July- October Rearing and Flows needed to sustain aquatic life including resident
Growth and anadromous species. Typically the season of highest
conflict with human uses.
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Method

Deploy Trail
Camera

or:
ot O

Select Locations

Capture at Least 1
Riffle-Pool Sequence

Trim Vegetation

Calculate Average Daily
Stream Connectivity
Metrics

Inform Stream
Management

Store and Organize
Image Data

—>

Collect Hourly Images

Field Check and
Download Images

Quality Control

Image Data Calibrate Image

Readers

Assign Stream Connectivity
Category to Images

Ouahty Control Image
Stream Connectivity
Category

Store Category in
Database
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Flow Categories
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30 Stream Connectivity Metrics

DURATION

A period of time an
image is associated
with a category

Average number of
consecutive days in
category 1

MAGNITUDE

Provides a statistical
summary of a
category

FREQUENCY

How often an image
is in a category

TIMING

Describes when a
category occurs
temporally

Julian Day of Ist
observation in
category 1
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Timing & Duration Metrics
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Frequency Metric

(1) (2) (3) (4) (5) (6) (7)
Bunnell Chidsey Cobble Honeypot Honeypot Mill Womenshenuck

Number of days from July through October in which
the flow was dry (Category 1)
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Magnitude Metric

(1) (2) (3) (4) (5) (6)
Bunnell Cl‘IIdEE",-“ Cobble Honeypot Honeypot Ml wt::r'nprmhpr'ml{

Average Flow Category from July through October
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Metrics Example

(1) Bunnell Brook

(2) Chidsey Brook

(3) Cobble Brook

(4) Honeypot Brook
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(5) Honeypot Brook

(6) Mill River

(7) Womenshenuck Brook

Aug Sep Oct

=== Reference Gages Low Flows === Reference Gages Normal to High Flows
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September 10, 2016 — 2.20 cfs
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Discharge, cubic feet per second

==== Provizional Data Subject to Rewvision ====

Hedian daily statistic {39 years} ¥ Heasured discharge
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Discharge, cubic feet per second

==== Provizional Data Subject to Rewvision ====

Hedian daily statistic {39 years} ¥ Heasured discharge
— Discharge
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Discharge, cubic feet per second

==== Provizional Data Subject to Rewvision ====

Hedian daily statistic {39 years} ¥ Heasured discharge
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Discharge, cubic feet per second

==== Provizional Data Subject to Rewvision ====

Hedian daily statistic {39 years} ¥ Heasured discharge
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Discharge, cubic feet per second

==== Provizional Data Subject to Rewvision ====

Hedian daily statistic {39 years} ¥ Heasured discharge
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September 30, 2016 — 1.4cfs
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Discharge, cubic feet per second

==== Provizional Data Subject to Rewvision ====
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Better Accounting of Flow Alteration

Flow Alteration Impairments

34 Miles
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Better Accounting of Flow Alteration

Flow Alteration Impairments

159 Miles
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Bonus — Wildlife Images
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(moutraie] @ 8°C MOULTRIECAM 11 JAN 2018 12:52 am




Source Code & Data

Freely available and open source at:
https://github.com/marybecker/streamconnectivitymetrics
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Questions?

Melissa.M.Czarnowski@ct.gov
860-424-3091
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