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Outline

*The “Hydroperiod Tool”
* History
e “Mechanics”
e Examples in detail

e OWDI Use case?




Kissimmee River
Circa 1947

elnundated over 300
days/yr ——

eHighly productive and
diverse wetlands

Slide courtesy of L. Spencer SFWMD
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Unintended effects:

eDrained 60% of wetlands

eLowered plant diversity

eLowered fish and waterfowl| diversity

Slide courtesy of L. Spencer SFWMD
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Howyimportant is Hydroperiod?

Slide courtesy of L. épencer SFWMD




vdroperiod

Depth, duration and timing of
inundation

Critical to wetland plants and
dependent species; ecosystem
services

Often impacted by water
Mmanagement

How do you measure / model it?
(Managers need metrics!)

**Water elevation is measured at
point locations

**Measurement problem:
characterize the spatial extent
which changes over time

**The Hydroperiod Tool models
depth, duration, timing and areal
coverage of inundation
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: fi_'Consf+ructi6n Phases have
backfilled ~15 miles of C-38
canal and _reStored/ recarved
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Management driver: Will the restored wetlands receive

sufflaent hydrology to support vegetation?
Goal: develop a relatively simpletool to model changes in inundation =~ .

(hydro.penodl_over time and under dlfferent hydrologlc scenarlos =
e *éBrTgfing carlson,SFWMD "~
S e -Dawd Maldment uT - Austln s - A i




Water
Surface
Interpolation

Inputs Outputs

Modified slide courtesy of L. Spencer SFWMD



Water
Surface
Interpolation

B
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Inputs Outputs

Modified slide courtesy of L. Spencer SFWMD



“HT” Details.....

e Tool is “calling” standard ESRI ArcMap functions —
automated fashion based on time series data

e Existing versions:
e Model Builder (original)

* VB.net
e Python
e Current limitations
e DEM issues in wetlands (another topic)
e Stage data
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Assumptions / Limitations

* Input data is sufficient

e Stage data integrates inflows and outflows
e This is not a hydrologic model, but it doesn’t need to be one!

e DEM is representative of terrain

* Interpolation of water surface is representative of actual water
surface

 Maintain method as constant to compare scenarios



Examples

e Hydrologic criteria for wetland species
e How much water, where, when and duration

e St Johns Marsh Conservation Area
e Soil oxidation (animation)
e |nvasive species encroachment

e Water Supply Impact Study

* Impact of surface water withdrawals on wetland communities
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First example

 Fundamental (often overlooked...)
component of wetland science

e Wetland soils need to be wet!




Dr. Victor Carlisle stands at the gradu-
ated concrete post near Belle Glade, FL,
demonstrating soil subsidence between
1271 and 1996.



Wetland Subsidence

e Simplest definition intended here — reduced marsh surface elevation
due to soil loss

Transect 8
20.50 r— .
/\/\/\/\/\\/\/\/\/Oﬂglniﬂ elevation

20,00
3 N N V\J\
— 19.50 ™
5 L e N S k / \—/\{\’\\\ ——NAVDS8_2000
@ 19.00 — New N\, NAVDSS 2009
* elevation

18.50 —

18.00

0 500 1000 1500 2000 2500




River

Basin .~

’

105 0 Kilometers







Hydroperiod Tool animation

e Daily time step

* October 1, 2007 - September 30, 2008
Animation speed: 4 days per second

e Blue areais inundated

e  White outline is model boundary

» Animation is a useful tool for communicating

e Must summarize in order to compare
* Time
- Monthly, Seasonal, Annual
* By environmental hydrologic criteria
e Model scenario



This is the same information
summarized annually

*Daily results are generated by the

Hydroperiod Tool
Raster (grid) Days inundated
Polygon (vector) (by grid ceII)
*Raster “stack” — summarize individual I High : 366
grid cells
Low s 0

eAnnual summary is good for
identification of spatial pattern of
inundation

*Downside...
All time series information is gone




Days inundated
(by grid cell)

I High: 366

.Low: 0




Some questions are asked at the annual level

Hydrologic Criteria:

Related to soil oxidation

Annual inundation criteria

Percent of marsh area meeting inundation criteria

60% 75% 100%
Water Year (219 days) (274 days) )365 days
1 -_—

2004 55% 10%
2005 98% T2%
2006 31% 0%
2007 T 1%
2008 17% 1%

If wetland is inundated for less
time annually, higher risk of soil

loss




SJMCA Environmental Hydrologic Criteria Evaluation

2006 2007

Water year: 2004

Hydrologic
Criteria:
60% annual
(219 days)

LEGEND

Does not meet
criteria
- Meets criteria

Elevation
Q contours

(0.5 ft intervals)

521 121

Water 160%
Year [(219 days)

2004 78%
2005 99%
2006 62%
2007 12%

2008 27%
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Next example: The Problem With Willow....
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ilow -

ing w

Methods of controll

ing

e Burn

Photos courtesy of Steve R. Miller, SIRWMD



Methods of controlling willow -

* Herbicides

Photos courtesy of Tim Miller, SIRWMD



Is there an alternative? Current study - - - -

* Willow life history
e Vulnerability based on hydrologic conditions during seedling establishment
e When? Varies, but sometime in January to March in this part of Florida

 Water depth determines willow success

e ~dry conditions favor willow establishment
e ~depths >0.5 ft prevent seedling establishment

* Water control structure required
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2007

Historic (modified)
Feb 15 - Mar 16

Vulnerable days
B0-4
l5-12
[113-20
B2 - 27
M - 25

2008

Modeled
Feb 15 = Mar 16
(HSPF)




Last example: WSIS ca 2006

“Water Supply Impact Study” (WSIS)

St Johns River as source of water supply
Evaluate impact of various withdrawal scenarios
on ecological systems of the River




Ft NGVD 1929

Hydrology / Exceedence Approach: This is the same data........

Hydrograph: Lake Poinsett

(1/1/1996 — 12/31/2005)

17

—— Historic
— Model

Nesting season

1;1,-’1996 1/1/1997

1/1/1998

1/1/1999 1/1/2000 1/1/2001 1/1/2002
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Water elevation (ft NGVD 1929)
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Potential effect of change in River stage on

wet

Open Water Deep Marsh Shallow Marsh Wet Meadow : Scrub/Shrub | Forested Wetland Upland Buffer

(Aquatic Bed) |  (Emergent) i (Emergent) i ) Wetland

Simplifying assumption: Only considering riverine stage to represent wetland hydrology

http://www.newp.com/wetland%20cross%20section.htm



Potential effect of change in River stage on

wet

Open Water Deep Marsh Shallow Marsh l Wet Meadow E Scrub/Shrub | Forested Wetland Upland Buffer

(Aquatic Bed) |  (Emergent) i (Emergent) i ) Wetland

. ' . potentially
Water depth 50% of the time impacted”
after withdrawal WSIS
HT analysis

BIG step: translating from “transect” to “floodplain”

http://www.newp.com/wetland%20cross%20section.htm



Minimum Flows and Levels program

Compilation of community elevation statistics

Summarize characteristics and inherent variability
(Median of the minimums)

£ _ Stage Exceedence at Cocoa (Station 112807019)

l#+=Hvydric hammock maximum (5.12)

5

+—Hydric hammock minimum (4.69)

4.5
E Transitional shruky minimum [4.27)
E &
2
m
=+
E 3.5
#—5Shallow marsh minimum (3.23)
3
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Hectare-Day

e Unit of measurement that encompasses both space and time (!)

e 100 hectare-days

e 100 hectares inundated for 1 day
e 10 hectares inundated for 10 days
e 1 hectare inundated for 100 days

* Purpose of using this unit is to compare scenarios



» Wetlandsonly

- (DEM) study areas

" Northwest Florida
] ‘Water Management District

Suwannee River
Water Management Dustrict

O — |
T T



Scenario
Name

Description

Historical
baseline

Empirical data on water surface elevation
collected by USGS or STRWMD, 1
January 1995 to 31 December 2005.

Basel995NN

Modeled data. no water withdrawals, 1995
land use. no USJRB projects, and no sea
level rise.

Basel995PN

Modeled data. no water withdrawals, 1995
land use, USIRB projects operational. and
no sea level nise.

Full1995NN

Modeled data. full water withdrawal, 1995

land use, no USJRB projects, and no sea
level rise.

FwORI1995NN

Modeled data, full water withdrawal,
Ocklawaha River withdrawal; no USIRB
projects, and no sea level rise.

Half1995PN

Modeled data, half water withdrawal.
1995 land use, USJRB projects
operational, and no sea level nise.

Full1995PN

Modeled data. full water withdrawal. 1995
land use, USIRB projects operational. and
no sea level nse.

Full2030PS

Modeled data. full water withdrawal
USIRB projects operational, 2030 land
use. and +14 cm of sea level rise.

Full2030PN

Modeled data. full water withdrawal,
USIRB projects operational, 2030 land
use. and no sea level nise.




FULL1995NN Areal Impact (x,y) at selected exceedences
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Figure 4-25. Areas dewatered and hectare-days of effect at selected exceedences for the
Full1995NN scenario.



FULLI995NN

Hectaresimpacted:
914.9

Hectare-days:
135,410

HALF1995PN

Comparison of scenarios at 50% Exceedence

FULLI995PN
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Figure 4-34. Comparison of scenarios at 50% exceedence, with reduction of areal flooding

expressed as hectare-days.




Springboard off WSIS — same study
area, same data ---- return to time
series as input




Wood stork foraging:

preferred wetland communities

Shallow marsh .

(excluding sawgrass and cattail)
Other wetlands
(not preferred)




Loss (red tones) and gain (blue tones) of wood stork foraging habitat during the
1996 - 2005 nesting seasons due to the FULL1995NN withdrawal scenario

Days Wood stork foraging specs:
Lost or 1. Jan 1 to June 30 2. Ponded depth =5-30cm
Gained 3. Duration =90 days 4, Wetlands = Shallow marsh
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Conclusions (WSIS)

* WSIS: Results indicated that effects of withdrawals
largely disappeared with scenarios based on future
land use

 Wetlands work was not the only input in decision support

e Review by National Research Council (NAS)

“..application of the Hydroperiod Tool was
computationally challenging, but the result is a robust
picture of the spatial extent of dewatering and
shifting boundaries between wetland types”




Hydroperiod Tool: OWDI Use Case?

* Open Water Data Initiative:

e will integrate currently fragmented water information into a connected,
national water data framework and

e |leverage existing systems, infrastructure and tools to underpin innovation,
modeling, data sharing, and solution development.



Use Case Concepts

# Define use cases that respond to
societal needs and cover broad range
of water resources issues

# Identify critical data inputs — focus on

these first
4 Our emphasis is on the data, not the
full solution
e dgdc ACUI

Subcommittee on Spatial Water Data Advisory Committee
on Water Information



OWDI Use Cases

FederalGeographic Committes I

Use Case 1:

National Flood
Interoperability
Experiment

Use Case 2:

Drought
Decision Support
System

Use Case 3:

Spill Response
Tool

Identify flood data including stream-flow
observations, forecasts and impacts

Developing geospatial framework and
exploring data conflation

Identify water resources data including
natural flow, reservoir storage and
drought impacts

Explore visualization of drought in Lower
Colorado

Review existing modeling applications
and data requirements

Exploring requirements for
new/additional data (e.g. velocity
forecasts and reservoir residence times)

ACWI

Advisory Committee
on Water Information



Pros and cons of HT as OWDI use case

* Pro

e Simple model
* Not parameter driven
* No special skills needed
* Tool format is not important

Both input data types are prevalent

Can be used to address a wide array of ecological problems
Small group of committed practitioners

Quick answers (after initial set-up)

Strength is in comparing scenarios

* Con
e Relatively unknown to many potential users
e Data prep can be “daunting”
e Can be a “processing hog” for “standard issue computers”
 How “good” does the data have to be? (sensitivity analyses)



What is needed to become an OWDI use
case’?

* Collaborative partners
e Exposure to the tool and “vision” for use
e Wetland scientists (academic, government, private sector)
e Improved platform

 Tweaks
e Cloud-based?



UESTIONS?

Contact: sfox@sjrwmd.com
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