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EDEN ODbjectives

Data to examine trophic- and landscape-level
responses to the hydrodynamic changes in
the Everglades

Daily water surfaces from 1991-current for
400m by 400m grid

Hydrometeorologic data
Water depth > \Water-surface slope

Hydroperiod > Rainfall and
evapotranspiration

Ground elevation model, 400m by 400m grid
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EDEN’s daily surfaces
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Time to revise the V1 SW model?

Feed back from users
Updated technology

More knowledge of the system and gage
network

Longer PORs for gages - revise hindcasted
datasets for gages

Network of benchmarks gave independent
water-level data
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Legend
The same in V1 and V2

Changed in V2 WCA 1
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Development of sub-area models




Updated
gage data

Added 23 gages
Deleted 22 gages
Reversed S142H & T

gages

+
+
+

Added gage
Deleted gage

H/T reversed
Datum revised

Revised vertical datum conversions for 11

11



EDEN water surface
map for a sample day

A EDEN Water Stage Gages
4o New EDEN Stations

CanalsAndRivers
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Validation of V2 model

Model error analysis

Compared with benchmark
measurements

Comparison of difference maps
(V2-V1)

Evaluation of contour maps
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Benchmarks Network - Everglades Depth Estimation Network (EDEN) - Opera

3 G o ﬁ é http://sofia.usgs.gov/eden/benchmarks/

Everglades Depth Estimation Network (EDEN) for
ASupport of Biological and Ecological Assessments

Network of Benchmarks Used to Evaluate and Verify the
EDEN Surface-Water Model

A network of benchmarks was
established in the marshes of the

s and surveyed to
ertical Datum of 1988
test, validate, and
glades Depth

brk (EDEN) surface-

bn model that creates
Furfaces for the

“Wy-four benchmarks were|}

“Veyed in 2009 and 7
gnarks were installed and
). When these
“combined with the 31
blished by the Florida
@hvironmental Protection
work of 72 benchmarks
ter) provide a

. load distribution of

elevation and measured

bendent of the existing
y network.

Water Levels (Gage)
Ground Elevation (DEM)

Water Surfaces
EDEN Grid
Meteorologic
Benchmarks

xyLocator

Transect Plotter
Depth&DaysSinceDry
GridtoNetCDF
NetCDFtoGrid

Learn About EDEN
Publications
Newsletter

EDEN Personnel
Contacts
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Waterlevel differences at benchmarks (in cmj
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Waterlevel differences at benchmarks (in cm)
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Waterlevel differences at benchmarks {in cm)
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Waterlevel differences at benchmarks {in cm)
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Mo Water Surfaces - Everglades Depth Estimation Network (EDEN)

i [ - I > ] I + ) http://sofia.usgs.gov/eden/models /watersurfacemod.php ¢ ] (Q‘ Google

Everglades Depth Estimation Network (EDEN) for Support of Biological and
" Ecological Assessments

Water Surfaces

In October of 2011, the EDEN project released a new version (Versmn 2, V2) of the EDEN Water Surface Model. This version
replaces the last version (Version 1, V1) of the EDEN ograde, most (4/1/00-6/30/11) EDEN water surfaces
2 QQW available (see below).

What are EDEN water-surface
What area is covered by the EDEN waie
What files are available?

What has changed between V1 and V2?

Are there maps showing what has changed between V1 and V2?

What are the differences between real-time, provisional, and final surfaces?
How good is the data for a given day?

How are water surfaces created?

| What are EDEN water surface files?

| Spatially continuous interpolation of water surface across the greater Everglades is generated for dally median values of the water-
level gages for the EDEN network beginning January 1, 1891. Surfaces are recorded as elevation in centimeters relative to North
. American Vertical Datum of 1988 (NAVD 88). More information on how water surfaces are created is available below.

l The list of gages used to generate the daily water surface changes over time because gages are discontinued, new gages are
| constructed, or gages are added or removed from the EDEN network. The daily median output files provide users with the list of

gages used for each day's water-level surface.
i What area is covered by the EDEN water-surface model domain and how is it gridded?
The EDEN surface-water model domain includes Water Conservation Areas 1, 2, and 3, Pennsuco Wetlands and the freshwater

portions of Big Cypress National Preserve (BCNP) and Everglades National Park (ENP). Version 2 (V2) of the model added the
northwest corner of ENP and southern portion of BCNP.

The EDEN domain is gridded into 400 x 400 meter cells that in total are referred to as the "EDEN grid" and which allow for analysis

water depth computation. Learn more about the EDEN Grid.

| What files are available?

of subsets of the grid and GIS analysis of other data layers over the EDEN domain, such as ground elevation data, rainfall data, and |

Water Levels (Gage)
Ground Elevation
(DEM)

Water Surfaces

- Download Surfaces
- Release Log

- Real-Time Surfaces
- Difference Maps

- Confidence Index
Maps

- Archived Files
Water Depth

EDEN Grid

Meteorologic
Benchmarks

Introduction
DataViewer
xyLocator

Transect Plotter
Depth&DaysSinceDry
GridtoNetCDF
NetCDFtoGrid

Learn About EDEN
Publications
Newsletter

EDEN Personnel
Contacts




EDEN’s Time Machine

Users requested EDEN surfaces back to 1990
65 gages operational back to 1990
Paul Conrad’s hindcasting approaches
Simple linear regression (~ 155 gages)
With nearby gages
Artificial neural network models (~ 20
gages)
For cluster groups

23



Hindcast example: EDEN14

EDEN 14 (green)
EDEN 14 Hindcast (magenta)
L28S2 and S340 H (blue and red))

W\. A\A M\M\MA l\k/“ ’i Jk ML

F!

\Water level, ft (88)

Model
Interpolation



|eno Download Water Surfaces Data - Everglades Depth Estimation Network (EDEN)
[ « | > ] = ) http://sofia.usgs.gov/eden/models /watersurfacemod_download.php C] (Q' Google

Everglades Depth Estimation Network (EDEN) for Support of Biological and
Ecological Assessments

Home

Water Levels (Gage)
Ground Elevation
(DEM)

Water Surfaces

- Download Surfaces
- Release Log

- Real-Time Surfaces
- Difference Maps

- Confidence Index
Maps

- Archived Files
Water Depth

EDEN Grid
Meteorologic
Benchmarks

Download Water Surfaces Data

Data for modeled EDEN water surfaces are available in two different formats:

e NetCDF
o GeoTiff

A daily median file (two files prior to 5/14/12) provides users with a list of gages and data used to generate the
day' s water-level surface. Metadata for the water-level surfaces is also provided.

e daily median output file
o metadata (for water surfaces)

NetCDF Files:

Introduction

DataViewer

NetCDF (Network Common Data Form) is a set of freely-distributed software libraries and machine-independent binary data formats xyLocator

that support the creation, access, and sharing of large array-oriented scientific data. This format replaces the bulky file structure and Transect Plotter

difficult file management of ESRI GRIDS for EDEN data. It also allows EDEN applications to run on computers without ArcGIS Depth&DaysSinceDry

installations. GridtoNetCDF
NetCDFtoGrid

Each file contains 3 months (one quarter-year) of daily datasets. For example, the data for every day in 2002 will be stored in 4 files: formation

2002_q1.nc, 2002_qg2.nc, 2002_qg3.nc, and 2002_g4.nc. In addition, each zip file contains a readme file which contains brief Learn About EDEN

information about release notes related to this data release. Publications

Newsletter

EDEN Personnel

Contacts

NetCDF Files

File naming conventions:

v# = version of surface water model (v1 or v2),
r# = release of surface (r1 or r2),

prov = provisional,

rt = real-time

imply click the link below for each year. Because of file size
?1f you need to download several year's worth of data at once,
and other arrangements can be made.

- 6/30 ] 7/1-9/30 [

limits, the most you can download at one time isg y.
please contact Heather Henkel (hhenkel@usgs,

Date

1990-
1999

BN T

10/1-12/31

2000
(zip, 69 MB)

v2prov, December

0 Q2 (zip, 18 MB)
v2rl, October 2011

2000 Q3 (zip, 18 MB)
v2rl, October 2011

2000 Q4 (zip, 18 MB)
v2rl, October 2011

2001

2001 O1 (zin. 18 MB)

2001 O2 (zin. 18 MB)

2001 O3 (zin. 18 MRB)

2001 04 (zin. 18 MB)




EDEN-Syn Application
(pilot effort)

EDEN daily water-surface maps for
hypothetical hydrologic conditions
Requires synthetic input hydrographs
at EDEN gages

Must reproduce the dynamic relations
between gages
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Data Generation for EDEN-Syn

User-defined

hydrograph
Site 64

User-defined
hydrograph
$12C_H

Class 1
Marsh
Models

Class 2
Marsh
Models

Class 3
Canal
Structure
Models

Class 4
Canal

Structure
Models

Hydrographs for
Nine Class 1
Marsh sites

Hydrographs for
Nine Class 2
Marsh sites

ydrographs fc
Nine Class 3
Canal Structure
sites

ydrographs fo
Nine Class 4
Canal Structure
sites

EDEN

WCAS3A-South

Subarea
Model

WCA3A-
South
Water—
Surface
\WETS



— User Settings: Index Sites for WCA3-South

W Histg{iu:al - Entire Period « % Historical - Entire Period j

% Historical A % listorical | g % Historical: ¢ 10 %
ercentile -
Percentile: Canstant| PErcentile Vigw Duration Hydrograph Fercentile: 4 _. 30 Percentile View Duration Hydrograph

=8 % Historical - Entire Period [¥: R 4 UK ft

Percentile - Entire Period
Constant - Entire Period
Site_64 S512C_H

Hist. Value % Historical Constant Hist. Value % Historical Constant
9.68 10.00 9.50 9.37 10.00 8.30
9.34 10.00 9.50 " o e E 1
9.11 10.00 9.50 ]
B8.96 10.00 9.50
B8.64 10.00 9.50
9.08 10.00 9.50
9.38 10.00 9.50
10.39 10.00 9.50
10.50 10.00 9.50
11.15 10.00 9.50
11.23 10.00 9.50
10.76 10.00 9.50
10.54 10.00 9.50
10.31 10.00 9.50
9.90 10.00 9.50
9.37 10.00 9.50
5.94 10.00 9.50
9.49 10.00 9.50
10.70 10.00 9.50
11.16 10.00 9.50
11.09 10.00 9.50
10.79 10.00 9.50

Monthly durations for SITE_64 for the period of 1/1/2000 - 9/30/2010

Explanation

Mas

Water-level elevation, feet NGVD29




EDEN Synthetic Hydrograph
Application (EDEN-Syn)
takes us from
“What was” to “what if”



Everglades Depth Estimation Network (EDEN) - Opera Q@@

v .a ﬂ é http://sofia.usgs.qgov/eden/index.php

Everglades Depth Estimation Network (EDEN) for
~Support of Biological and Ecological Assessments

GLADES

Water Levél§7Caé
Ground Elevation (DEM)

Water Surfaces
EDEN Grid

Meteorologic

Providing real-time hydrologic tools for biological and ecological assessments for adaptive Benchmarks

management Introduction

. . . ’ DataViewer
he Everglades Depth Estimation Network (EDEN) is an integrated Cicatoe

e _January Rainfall Data network of real-time water-level monitoring, ground-elevation modeling, ot Do
e 2010 Q4 provisional data  jand water-surface modeling that provides scientists and managers with Depth&DaysSinceDry
LiLEEL current (1999-present), on-line water-depth information for the entire GridtoNetCDF
h reshwater portion of the Greater Everglades. Presented on a 400-square- NetCDFtoGrid
meter grid spacing, EDEN offers a consistent and documented dataset
N o hat can be used by scientists and managers to: (1) guide large-scale field Learn About EDEN
Measurements web page 2 : F £ Publications
« December Rainfall Data  operations, (2) integrate hydrologic and ecological responses, and (3) £ublicalions

* 201003 provisional data  |support biological and ecological assessments that measure ecosystem Newsletier
EDEN Personnel

Q2 ViSio = O b roba ol e ol el s el s Lt iyt T A o Contacts
released  [RESIONAUON Flan (LR

e 2009 Evapotranspiration  itarget users are biologists and ecologists examining trophlc level
responses to hydrodynamic changes in the Everglades.

For more information:

Update Ready QVlew (100%) v
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Station Imformation
EDEN_12
. UG
IJ-l{'q':. NWIS Agency Code: UsiEs
J 2600420303
arlrude \DM'S? MALDE S 6°00'42"
Longitude (DMS) NADS3: -80°35'17"
UTM Easting Zone 17N (meters NADS3): 5412226
UTM Northing Zone 17N (meters NADB3): 25??04r

Location Area:

Real-time data (daily):

Data Links

(Please note: the links below markeddl¥ this icon
will take you off of the EL websitE.'r

Water Level Data: nt Hourdy | Recant Daily W
Salinity Data: (no 53I|n|t'.- data EI‘-":!IIEID|E)
le'l"“l' QQIE‘

Gage height. MAVD 88; lest

U5GS 260042080351 781 EDEN 12 INM HATEE CONGEREVATION ARER 3-A

Jan 3@ Feb 06 Feb 13
==== Provizional Data Subject to Revizion --—-
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Water Surfaces - Everglades Depth Estimation Network (EDEN) - Opera

5> o # é http://sofia.usgs.gov/eden/models/watersurfacemod.php

Everglades Depth Estimation Network (EDEN) for
Support of Biological and Ecological Assessments

Water Surfaces

For More Information: Spatially continuous interpolation of water surface across the greater
il Corbions ratasiation Evergladgs ’IS generated fqr Qally median values of the water level gages
c,fWater Stage and Water Depths  [[0r the EDEN network beginning January 1, 2000. Surfaces are recorded

Using ihe Everalades Depth as elevation in centimeters relative to North American Vertical Datum of
Estimation Network (EDEN), .
University of Florida, IFAS,CIR1521. |72, \WAVL.OC

available below.

The list of gages used to generate the daily water surface changes over time because gages are
discontinued, new gages are constructed, or gages are added or remove, for other reasons, from the
EDEN network. The daily median outpuit files provide users with the list of gages used for each day's
water level surface.

Real-Time, Provisional, and Final Surfaces

The EDEN project uses a specific notation to indicate the quality of the data being provided. Each file
contains either real-time, provisional, or final data:

« Real-time EDEN water-level surfaces are created daily using real-time water-level data that are
relayed by satellite or other telemetry and have received little or no review from the operating
agency. A threshold comparison program eliminates daily values that appear erroneous (i.e.,
extremely high or low, extremely different from the previous day). Subsequent reviews and edits of
the data may result in significant revisions to the data.

« Provisional EDEN water-level surfaces are created quarterly using water-level data that have
received some review and edits by the operating agency. For some agencies, the review is near
final while for others, the review is preliminary.

« Final EDEN water-level surfaces are created annually using final approved data from the

_____operatina agencies. The 'release’ notation is used onlv when the surface has been rep

Water Levé157.Cae 77
Ground Elevation (DEM)

Water Surfaces

- Release Log

- Real-Time Surfaces
- Archived Files
EDEN Grid

Meteorologic
Bench k

Introduction
DataViewer
xylLocator
Transect Plotter
Depth&DaysSin
GridtoNetCDF
NetCDFtoGri

Learn About EDI
Publications
Newsletter
EDEN Personnel
Conta

B¢ Fit to Width

|=| Show Images

Update Ready Q

)



EDEN Tools (REVISED)

EDEN Data Viewer EEX
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EDEN xylocator

click for more information

rorting (UTM, NADE3) : © EDEN grid folder

[M load new data |D “EDEN'edenapps‘Data ‘ .
easting (UTM, NAD83)

oy R T points file:
1096 maps cumently loaded in memory ’3291 86.40 ‘ [{October 1. 2007

output units:
|D Y“EDEN‘edenapps'Tools'xyLocator\EDEMN1e ‘ @ om

1D column Om
|SITE_ID 3 ‘ O feet

x-coordinate column:
|Easling £ ‘ |

date range:
January 1, 2000

y-coordinate column:
|North|ng

d |December 31, 2007

senes to export:
DEM output file:

“EmE “ |D:"- EDEN‘edenapps‘Tools'wyLocator\EDEN+e |

EDEN Depth@&DaysSinceDry

depth iy Sapth astimnation detwork

cilck for more information

days since dry
EDEN grid folder:

|D\EDEN_Apps'Data

EDEN export folder path
|D:\EDEN_Apps\Data

senies to export:

EDEN Transect Plotter
depth

days since dry vergiacies depih estimation

Display Options

Station Letter Height

click far mare information

(wogsd 1sus
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(wyiad go aus

quarters to export:

an "

Show obsenvations.
with depth
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O above the ground
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Newsletter - Everglades Depth Estimation Network (EDEN)
4

gov/eden/newsletter.php

Everglades Depth Estimation Network (EDEN) for Support of Biological
and Ecological Assessments

EDEN Newsletter

If you would like to be informed of posting of
« EDEN datasets updates,
* model results, and
e new EDEN publications,
please sign up for the free EDEN newsletter.
How do | subscribe?
Subscription is easy - send an email to hhenkel@usgs.gov and we will subscribe you.

Will my email address be shared with anyone or be used for anything other than this
newsletter?

No. Your email address will not be shared with anyone. Ever. At anytime. It will be used onl
newsletter.

How do | unsubscribe?

You can unsubscribe at anytime; just follow the link at the bottom of any of the emails we send you:
to hhenkel@usgs.gov and we will unsubscribe you.

What does it cost?

This is a free newsletter.

Technical support for this Web site is provided by the U.S. Geological Survey
This page is: http://sofia.usgs.gov/eden/newsletter.php

Comments and suggestions? Contact: Heather Henkel - Webmaster

Last updated: April 19, 2012 09:59 AM(HSH)

To be notified when major

updates or additions are made
to the EDEN site, enter in your

email address below:

Submit

email address

Data . : .
Water Levels (Gage)
Ground Elevation
(DEM)

Water Surfaces
Water Depth

EDEN Grid
Meteorologic
Benchmarks
EDENapps |
Introduction
DataViewer
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EDEN Project Team

USGS FL WSC
USGS FL St. Pete

Pamela Telis

Heather Henkel

Bryan McCloskey =~ USGS FL St. Pete

USGS SC WSC
USGS SC WSC

Paul Conrads
Matthew Petkewich

USGS SC WSC
USGS SC WSC

USGS TX WSC
(2010-2012)

Florida Atlantic
University

Nate Matthews
Carlton Wood

Brian Reece/
Joe Vrabel

Zhixiao Xie/
Zhongwei Liu

Project leader

Water-level surfacing; GIS, database,
and web work

Water-level surfacing; database and
web work, meteorological data

Hindcasting data/Gapfilling

Water-level data QA; processing; and
Gapfilling

Water-level data QA
Water-level data QA

Programming of scripts to process
data

Surface-model V2 revisions
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