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Topics
o Background on hydrogeomorphic indicators

o Discussion of use case applications for geomorphic indicators of stream
h e a. I t h Literature review Jurisdictional analysis

Stressor category Frequency of Frequency of Watershed-wide
measurement  importance ranking
" Geomorphology High High High
BIOLOGY »
Biodiversity and the life histories of aquatic and riparian life
' : ‘ Nac| Salinity & High High High
major ions
PHYSICOCHEMICAL » é .
Temperature and oxygen regulation; processing of organic matter and nutrients 6 Nutrients High Moderate High
& Toxic contaminants Low High Moderate
GEOMORPHOLOGY »
Transport of wood and sediment to create diverse bed forms and dynamic equilibrium
6 Flow Low Moderate Moderate

HYDRAULIC »

Transport of water in the channel, on the floodplain, and through sediments ‘ D Acidity Moderate Low Moderate
HYDROLOGY » ‘ Riparian Low Low Moderate
Transport of water from the watershed to the channel

Dissolved oxygen Moderate Moderate Low
Geology Climate 0 Temperature Moderate Low Low

Functional Pyramid, StreamMechanics Fanelli et al. 2022,

https://doi.org/10.1007/s00267-022-01723-7




How are rivers organized across space?

SPATIAL DIMENSION CTCHNENT
KEY PROCESSES AND INDICATORS LANDSCAPE UNIT f
102- 10 km? : - :
SEGMENT f Which indicators
REACH f—
REACH e to track for stream
= : = Wetlands 5
R ST B health?
: b ockmgg Water production
o : == Physica_l pressures (on water . . .
. Water production (runoff) | (Rreduction) Hydrogeomorphic indicators
Sediment production .
N || [Valley features Physical pressures (on water « Valley type/confinement
T River flow regime and sediment production) - .
River energy Sediment delivery & transport  Floodplain connectivity
Flooding extent \I}Jngzgadne I(i>‘c/>;ndor features . . )
ga’ae;:liplocll?r?\yenslons Physical Prgs““.’s {on il parian V.egeta..thn -
Sediment (bed and bank) | longitudinal continuity) « Bedform diversity/stability
Contemporary channel o
changes (dynamics) « Lateral stability
Vegetation dynamics (riparian,
aquatic, wood)
Physical pressures (constraint GITH12, Tetra Tech, 2023
on channel changes/dynamics) : :

\é GEOMORPHIC UNIT | e : \ >

100. 102 m . o, o "L
Channel N HYDRAULIC UNIT T = e X
Bank and marginal < '} 107-10"m :

Floodplain ?(l)\éEB' 5LrEMENT

European Commission REFORM hierarchical framework, 2015



https://wiki.reformrivers.eu/index.php/Hydromorphology
https://d18lev1ok5leia.cloudfront.net/chesapeakebay/documents/FINAL-REPORT-GIT12-Hydromorphology-Indicators-9Sep2023.pdf

Geomorphic unit: Physical habitat metrics developed by Matt

Cashman
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Preliminary Information-Subject to Revision. Not for Citation or Distribution.
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How are rivers organized across space?

SPATIAL DIMENSION

KEY PROCESSES AND INDICATORS
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GIT#12, Tetra Tech, 2023



https://wiki.reformrivers.eu/index.php/Hydromorphology
https://d18lev1ok5leia.cloudfront.net/chesapeakebay/documents/FINAL-REPORT-GIT12-Hydromorphology-Indicators-9Sep2023.pdf

Reach scale: The Floodplain and Channel Evaluation Tool:
FACET

Channel and Floodplain LS R
Dimensions e e A

Bank height

Bank angle, avg

Bank angle, max
Channel width
Channel length
Bank-full area
Floodplain width
Floodplain elevation range
Floodplain elevation, sd
Sinuosity

Stream slope

Reach
Individual
Cross sections

Data Release: Hopkins et al. 2020, https://doi.org/10.5066/P9RQJPT1



https://doi.org/10.5066/P9RQJPT1

How are rivers organized across space?
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https://wiki.reformrivers.eu/index.php/Hydromorphology
https://d18lev1ok5leia.cloudfront.net/chesapeakebay/documents/FINAL-REPORT-GIT12-Hydromorphology-Indicators-9Sep2023.pdf

Segment scale: The Floodplain and Channel Evaluation Tool:
FACET

Reach mean Spatial scale
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Future release will be at 24K scale

Data Release: Hopkins et al. 2020, https://doi.org/10.5066/P9RQJPT1



https://doi.org/10.5066/P9RQJPT1

FACET 1-m data release coming Spring 2024

Will be aggregated to the NHD HiRes (24K) catchments

Geomorphic metrics relevant to stream health

o Width to depth (incision)

o Entrenchment ratio (channel width/floodplain width)

o Deviation from Bieger regional curve for width (Observed/Expected)
o Deviation from Bieger regional curve for depth (Observed/Expected)
o Valley confinement (degree of confinement or Y/N)

Planning for these 1-m metrics to be incorporated into the
regional assessment models



~ACET provides many of the recommended metrics for a
Desktop Stream Hydromorphology Assessment Tool

Measurement Metric Thresholds
Spatial Dimension Metric Method stable Partially Unstable Data Source Comments
Unstable
gﬁj:‘;:i?s Percent IC Existing GIS IC data layer
Runoff Flashiness :Exlstlnlg TBIS Iard us:ef land c.over [LILJLC]I and I|C data
Large Catchment and ayers; Flow Alteration Metrics (Maloney et al. 2021)
Landscape Unit Existin . I . . . .
i g GIS LULC, IC, soils, and riparian vegetation data h h d
(Pyramid Level 1) Sediment layers and flow regime analysis results; Gridded Soil W I C I n I C at O rS
Production Sediment Load Survey Geographic Database (gSSURGO) and Parameter-
elevation Regressions on Independent Slopes Model to traC k fo r Streal I I
(USGS under development)
Floodplain and Channel Evaluation Tool (FACET) and h eal t h ?
Valley Type/ Anthropogenic valley type based on landscape position; Hyper-

River Segment
(Pyramid Level 2)

Confinement®

Confinement

Resolution Terrain-based Hydrography Mapping (CIC and
UMBC under development)

FACET and floodplain connectivity and channel
dimension analysis results; Multi-jurisdictional Rapid

Reach (Pyramid
Levels 2 & 3)

Sediment Degrading or Habitat Assessment Database (USGS under
Transport Aggrading development); Gridded Soil Survey Geographic Database
(gSSURGO) and Parameter-elevation Regressions on
Independent Slopes Model (USGS under development)
Bank Height Rati
[E?I:R]I elght Ratio FACET and bankfull channel dimensions regional curves
Floodplain

Connectivity®

Entrenchment
Ration (ER)

Hyper-Resolution Terrain-based Hydrography Mapping
(CIC and UMBC under development); Stream and
Floodplain Geometry Mapping (USGS in revision)

Stream st P FACET and stream power equation; Stream and

Energy ream Fower Floodplain Geometry Mapping (USGS in revision)
Channel Width/Depth i . .

Dimension (W/D) Ratio FACET and bankfull channel dimensions regional curves
Riparian

Vegetation®

Width and Type

Existing GIS data layer(s)

GIT#12, Tetra Tech, 2023



https://d18lev1ok5leia.cloudfront.net/chesapeakebay/documents/FINAL-REPORT-GIT12-Hydromorphology-Indicators-9Sep2023.pdf

Co-developing use cases that use
hydrogeomorphic indicators

Objective: Develop use cases using hydrogeomorphic indicators to address a
management challenge.

Timeline: January — September, 2024
Coincides with release of 1-m geomorphic metrics in the Spring 2024.

Time Commitment: Attend 2-4 meetings to provide direction and feedback on the use
case.

Product: A 2-pg summary of the use case.

\

a2 USGS



Example from Anne Arundel County, MD

ANNE ARUNDEL ,
COUNTY Services  Government Departments [Search

“

Anne Arundel County, MD

Estimates stream restoration
credits based lidar elevation

changes between 2017 and

2020.

20-40
40-60

200ft stream segment credits 15
- 19! nitrogen S

= Total phosphorus STRE_BR1_10 STRE_BR1.261
- Total suspended sediment == v

Site ID Owners Number of Owners Stream Total N (Ibs) Stream Total P (lbs) Stream TSS (tons) Stream EIA (ac)
STRE_BR1_10 ANNE ARUNDEL COUNTY
STRE_BR1_210 ANNE ARUNDEL COUNTY
STRE_BR1_257 ANNE ARUNDEL COUNTY

\Y

STRE_BR1_261 ANNE ARUNDEL COUNTY

Anne Arundel County, Maryland - Restoration Estimator Tool



https://www.aacounty.org/public-works/bwpr/watershed-assessment-planning/restoration-estimator-tool
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How is this variable useful in a management context?

- |dentify and triage areas for restoration N Little S5

Paint

A Bl Paint
., Branch

Bank Height (m)
® <=05

Unmodified ® >05-1

1:1 Modified >1-1.5

>15-2

o~ 0O >2-25
- ® >25-3

More incised

_ > O ® >3

= Olncised B Floodplain

% USGS Mapped &Meters l

channel depth Data Release: Hopkins et al. 2020, https://doi.org/10.5066/PO9RQJPT1

« Develop incision proxy (width/depth)

* Develop an index of alteration within a county or
watershed

Index of alteration

O

Expected
channel depth



https://doi.org/10.5066/P9RQJPT1

Columbla

pwn Northwest Branch
Olney Anacostia River

Use Case 2: Floodplain inundation e
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How is this variable useful in a management context? e

 Maps the active river area
that could be used to identify
riparian areas

« Are any members managing
floodplains using something
other than FEMA's 100 yr
floodplain?

Gage height: 2.9 m

« Implications for floodplain
HAND height: 2.4 m

conservation F ar SN

Gage height: 0.52 m 8= 5 Gage height: 1.8 m ey

HAND height: Om | L HAND height: 1.3 m | 8¢

f Discharge: 0.37 cms | § Discharge: 22 cms ' § Discharge: 64 cms
ZUSGS el e R L

Gage height: 4.1 m
HAND height: 3.6 m
% Discharge: 252 cms

Preliminary Information-Subject to Revision. Not for Citation or Distribution.



Co-developing use cases that use
hydrogeomorphic indicators

Timeline: January — September, 2024
Coincides with release of 1-m geomorphic metrics in the Spring 2024.

Objective: Develop use cases using hydrogeomorphic indicators to address a
management challenge.

Time Commitment: Attend meetings to provide direction and feedback on the use case.
Product: A 2-pg summary of the use case.

Contact: Krissy Hopkins, khopkins@usgs.gov

a2 USGS
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