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What’s on tap?

" Methods development in WCA3a
" Application to EDEN

" Quiet desperation

" The fix

" Results and discussion



Problem : How to Estimate \Water
Depths at Ungaged Sites

" Dataset — WCA 3a

B \Water-level from 3 sites

" \Water-depth data from 17
sites

=" EDEN grid and
vegetation attributes

= 0p prairie

= Ob sawgrass
" 06 slough

" 0p upland

" UTM North
= UTM South
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Approach

" Two step ANN model

" First step: estimate mean water-depths
using static model — “spatially
Interpolating” ANN scheme

" Second step: estimate water-depths
variability using dynamic variables



Two-step Model

Static Model WLDIF -SitEITIEﬂSI.IE[l
WLDIF-Site

re=idual

WLDIF-Site -= F,[ Static and Dynamic Variables]

residual-pred

Final Prediction

WLDIF-Site

=WLDIF-Site,,,, + WLDIF -Site

pred residual-pred?2




Static Model Results
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Maodel Perfarmance - WLDIF-SITE

sEach “step” represents a different site

Model able to generalize water level
difference but not the variability



Dynamic Model

" 5%ndex” stations
(red dots)

® Combination of
static and
dynamic data

" 5 validation
stations (green
dots)
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Final Model Results

Predicted water depth Measured water depth
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Site W3
N 453
R2 0.995
MSE(m) 0.0027 Note: Blank
RMSE (m) 0.029 where data are
Range (m) 0.820 missing
PME (%) 3.5%
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Figure 5. Plot showing measzured (light trace) and predicted (dark trace) water depths
for Site W8. Predictions are not continuous due to migsing data for one or more of the

mdex stations.




Hindcasting 25 EDEN Sites

Figura 1. Locations of Evenglades Dapth Estimation Metwork (EDEM) gaging stations in southern
Rorida (modified from Pearlstine and others, 2007).

Existing EDEN
sites : 7 years
(61,400 data
points)

New EDEN sites :
4 -12 months of
data (925- 8,760
data points)



Approach: Similar 2-Step Model

Static Model WL-Siteeasured

L-Site,,.q1 = F4[ Static variables ] O—> WL-Site .qiqual

Dynamic|Model

L-Site cgiquarpred2 = Fl Static and Dynamic Variables]

Estimate at a new EDEN site

!

WL'NeWpred1 = WL'Sitepred1 + WL'Siteresidual-predZ




Approach: Similar 2-Step Model

" Separate models for each area

" Number of potential inputs sites reduced
using dynamic clustering

" Hindcast example — W2

" |Input Sites T
" Sites 63, 64, 65, 3ASWS3, e T
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Spatially Interpolating ANN Model

Stacked Dataset Stacked
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Static Model Results
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Dynamic Model Results

Site 63 |Site 64 |Site 65 [3AS3W|3ASW




Initial Water Level Estimate — W2
“Quiet Desperation”

WL'NeWpred1 = WL'Siteprem T WL'Siteresidual-predZ
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Data for W2 not used to train models



Possible Causes

Datum confusion

Gage offset

W?2 located lower edge of area covered by
Input sites

Limited information content of static
variables

Did not use difference from a standard signal
(decorrelated dynamic variables)



Third-step Model: Error correction

Static Model WL-Site;zasured

WL-Sitey = Fy[Static variable] = (O — | WL-Site gyl

Dynamic Model
Models developed from

“old” EDEN sites and

WL-Siteysigyal.pradz = FalStatic and Dynamic Variables] static data from EDEN grids

Initial estimate at a new EDEN site
WL-Newmgasured

WL'NWFIFEEH = w'-'snﬂprm:ﬂ + WL-§ itnrnasiu:lual-|:-rEu:I2 — O

Error Correction Model

WL-New q5iqyal-pragz = Fa [Dynamic Variables]
Final estimate at new site

WL-Newp gz = WL-Newpoq) + WL-New g gigya.prada

Figure 7. Three-stap modaling approach to make final watar-level estimates at a station.



Error Correction Model Results
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Final Hindcast
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Summary Statistics for Hindcasting
Models

Tabla 4. 5 i or new Bvarglades Dapth
[n. number of data R, Pe N cient; ficient of determination: hin, minimuim; fi. fest: Bax, marimum, ME. mean ermor, RMSE,
o0t e
Data range
R Min, Max,
inft inft
Water Conservation Area 1(fig. 15
Morth_Cal (0.8 1 16.3
South_CaAl 43 409 0.9 1 15.90
Water Consarvation Area 2 (fig. 17)
EDEMI11 [ Q50 9 319 .05 0044
EDEM13 .9 0.912 7.6 0.018 0006
Water Conservation Area 3A (fig. 200
ELT 5 .9 0,995 815 1010
EDEMN4
EDEMS
EDEME
EDEMNY
EDEMNI2
EDEM14 9 i (o
0003

Water Consarvation Area 3B (fig. 26)

0.9 4.59 616

TI-%
EDEMT
EDEMI10

EDEM]
EDEMG

EDEMN3 1.75
Met 1 0 5.76




Summary

" Estimation of water depth at ungaged sites

" ANNSs able to accurately predict water depths at
ungaged sites

" Use of static and dynamic variable produce a
multi-variate “kreiging” of water depths

" Methodology will be used to hindcast “new”
network stations



Questions =ZUSGS
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