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Previous Efforts

A 2005 Habitat Mapper Classification
Spectral Landsat and other habitat images. 50m resolution
- ERDAS Spectral Classification with Subjective Filtering

A 2016 Radiance Habitat Classification

January 2016 Aerial Imagery — 1m resolution

« ERDAS CART Classification — 3-4 spectral bands

* 700 + Ground Truth Datapoints

«  Merged Cowardin/Anderson Classification

«  Up to 87% accuracy
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Issues

A Comparison of classification between 2005
and 2016 not 1:1 and confusing

* Issues in Resolution 1m vs 50m 5 T HabiatMepper |

) ) Overlay A 7 m
* Issues in matching both polygons classes, AT N
resulting in acreage difference caused by

methodologies alone _
- Some Groundtruth categories were = A S T |
lumped together e T A i
A Solution F{g/l/@ 2. Comparison of MBNEP-2016 Habitat map and

»  Review methodologies and develop a 205 Originsl Haliat Myjjper

translator between the 2 schemes, and try
to use objective datasets to discriminate
into compatible classification subsets
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Translation Table

A B C D E F G H

i S tem Nomenclature

[l Freshwater Wetland Habitat

J

K L M

Cowardin Classification

M

Habitat Classification Scheme Phase I: Habitat Restoration Plan

Radiance Data (2016)

File Name

Questions/ Revisions

H D Category Description System | Sub-System Class Sub-Class Maodifier 2001/2005 Data 2016 Data
i 24 East Gulf Coastal Plain Large River Floodplain Forest - Forest Modifier Limnetic Unconsolidat
| 25 East Gulf Coastal Plain Small Stream and River Floodplain Forest Lacustrine L'IttDra\J ed Bottom, All All
g A A Aquatic Bed
i 26 Southern Coastal Plain Blackwater River Floodplain Forest
Unconsolidat
v | 27 |southern Coastal Piain Nonriverine Basin Swamp ed Bottom, FreshwaterWetlands_Radiance_2016
Unconsolidat FreshwaterWetlands_GAP2001update? | {contains all sub-systems, classes,
B o Palustrine - ed Shore, All All 005 (contains IDs [class] 24-27 & 30- sub-classes, and modifiers for
0 30 Southern Coastal Plain Nenriverine Cypress Dome Aquatic Bed, 33) Lacustrine, Palustrine, and Riverine
Emergent, Systems)
1 31 East Gulf Coastal Plain Tidal Wooded Swamp Scrub/Shrub,
2 32 East Gulf Coastal Plain Treel Si d Wet Prairi Tidal, Lower Unsoﬁnst:”dat
ast Gulf Coastal Plain Treeless Savanna and Wet Prairie Riverine | Perennial, UE o ‘\j: all all
Intermittent| YNconselidat
3 33 East Gulf Coastal Plain Large River Floodplain Forest - Herbacegus Madifier ed Shore
al Marsh and Flat Habitat 002 _| i Fl:
5 1D System | Sub-System Class Sub-Class Modifier 20012005 Data 2016 Data
Sand, Mud,
Unconsolidat| Organic,
i i B Al
Estuarine | Intertidal =d Shore Mot
6 Applicable Estuarine_intertidal_sandand
NA_radiance_2016
Estuarine | Intertidal Emergent Persistent Al Separate "Sand" & "Not
Applic " Sub-Classes
7 IntertidalMarshandFlat_Radiance_2016v[ “PP a'j N '”D”‘ta =
Broad- 1= V115 AL Eswarine-Intertidal sup-| Y17 ¥ Svstion orwater fine
eevaine | mtercaet | serarsns | o 'EEVE” Al stems (including Sand and Not | @7=¢h  WheR
Moo= N N stuarine | Intertida crul rul ecidugus, IntertidalMarshandFlat_GAP2001update Applicable) does a sand sl
34 Mississippi Sound Salt and Brackish Tidal Marsh Broad- 2005 {contains ID [class] 34] become a .
8 L o beach/dune/shoreline
Broad- habitat?
leaved
Estuarine | Intertidal Forested - Al
Deciduous,
9 Needle-
See if Soils data can
Not separate out true upland
Upland Barren .D - b Upland_Barren_radiance_2016 barren, barren for flats,
Applicable
and barren for beach and
0 dune

Scheme | Comparison

croll Lock

g Display Settings H

AB
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Translation Table

A B S D E F G H |

[N

J

K

L

M

N

Habitat Classification Scheme Phase I: Habitat Restoration Plan

22 System Sub-System Class Sub-Class Modifier 2001/2005 Data 2016 Data
SEE IT 5011s data can
Not separate out true up| and
7 Florida Panhandle Beach Vegetation Upland Barren Applicable b UplandBarren_radiance_2016 barren, barren for flats,
PR and barren far beach and
23 dune
24 21 East Guif Coastal Plain Dune and Coastal Grassland Upland |scrub/shrub)  Evergreen Dune Upland_DuneMedifier_radiance2016
25 Upland Forest UEvergrEﬁ; Dune BeachD: eline_GAP2001upd
Marine Intertidal nconsolidat sand Al e2005 {contains ID's [class) 7,21,11) Marine_Intertidal_radiance_2016
26 ed Shore
See if s data can
11 Unconsclidated shore eparate out Sand and Not
N N Unconsolidat Estuarine_Intertidal_sandorMA_radiance | Applicable from that which
Estuarine | Intertidal ==
ed shore 2016
Marsh and flat versus
27 beach dune and shoreline
A ) Does Jones & Tidwell need
Jones & Tidwell Shorelines Dataset = shore_protection_total shore_protection_total shore_protection_total to added for oreline
28 habitat"?
ELl Stream, River, and Riparian Buffer Habitat ) 004_ i
30 System | Sub-System Sub-Class Modifier 2001/2005 Data 2016 Data
£ NHD Flowlines NHDFlowlines (0314,0315,0316,0317) | NHDFlowlin 314,0315,0316,0317) Clip to counties
Tidwell need
Jones and Tidwell Shorelines Dataset shore_protection_total shore_protection_total tream, river,
riparian b r habitat"?
Basemap_005_UplandForest
34 System | Sub-System Class Sub-Class Modifier 2001/2005 Data 2016 Data
= \pland Forest Deciduous - - A” - Upland_Forest_minusDune_radiance_20
36 Upland Forest Evergreen Minus "Dune 16
3; Not Applicable Sp:ang - FEDETHE —— M_';‘Ed ::: Not Applicable
Ll P Scicuous - - - Upland_ScrubShrub_minusDune_radianc
39 Upland | Scrub/shrub] Evergreen Minus "Dune e 2016
40 Upland ] Scrub/Shrub Mixed All _

Longleaf Pine

Category Description

System

Sub-System
] !

Sub-Class

Modifier

Basemap_006_LongleafPine

20012005 Data

2016 Data
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Longleaf Pine

Questions! Revisions

Ll Basemap_006_L ongleafPine
42 I0__|Category Description Modifier 200112005 Data 2016 Data
=" clip to zail feature fi.e.
15 |East Gulf Coastal Plain Interior Upland Longleat Pine Woodiand - Offsite Hardwood Mol Unland | F 4l € minus “Dune” Upland_Forest_Evergreen_mi | retain only areas innon-
ast Gulf Coastal Plain Interior Upland Longleat Pine woodlan zite Hardwood Mo Liplan, oreste vergresn - i nusDune_radiance2016 bydric or langleat seil
- LongleafPine_GAP2001upda Javer]
1e2005 (contains ID's [clazs]
15 |East Gulf Coastal PlainInterir Upland Longleaf Pine Woadland - Loblolly Madifier 131.17) " clp to scilfeature [i.e.
44 Lpland |Serbished] E _ minus “"Dune” Upland_ScrubShrub_Evergre | retain only areas in non-
pland ferdbishil - Evergreen en_minusDune_radiance2016|  hydric or longleaf soil
layer)
B. p_007_PineS. h
47 I0__|Cateqory Description System . Class - Modifier 200112005 Data 2016 Data
e @ " clipto soil Feature fie.
Upland [Scrublshru  Evergreen - mlnustune Splz?kfg;:tsr;::;:‘i“:z'gﬁ retain only areas in hydric
4a L = | ShrubiSicrub [Clear Cut) " - orpine zeillayer
uccessional ShrubiScrub [Clear Cut
. q o _| 7 clipto zailfeatue e
Upland | Forest | Evergieen | - [mnesine Upland_Forest_Evergreen i orzin anly zrea: in hyckic
43 20 | Successional ShrubiSerub [Other] _ or pine soil layer]
Eroad-
Leaved
Evergreen,
Ercad-
leaved **anly seazonally and
Evergreent Pal - F. d_E temporarily Y TDowe
28 | East Gulf Coastal Plain Mear-Casst Pine Flatw oads - Dffsite Hardw ood Modifier Palustine - Forested | Meadle- alustrine_vorestec_tUSrgie | | de Froad leaved
Leaved enonly_radiance_2016 swergreens from
Evergreen, Palustrine 777
Evergreen, PineSavannah_GAPZ00Tupd
Meedle— ate2005 [contains ID'z[class]18,
Leaved 20,268,29)  Did notinclude ID
50 Fueroreen [Class] 32 because 32 iz included in|
road- frashw ater wetland habitat
Leaved
Evergreen,
Ercad-
leaved ***only seazonally and
Evergreent N temporanly??? " Dowe
. - Palusuine_ScrubShrub_Ever |
29  |East Gulf Coastal Plain Mear-Coast Pine Flatw oods - Open Underston Modifier Palustring - SorublShub| Meedle- - " o include Broad leaved
Leawed greenonly_radiance_2016 cveraresns from
Evergreen, Palustring 777
Evergreen,
Meedle-
Leaved
2] Eue_rgreen
Eroad- Estuarine_Intertidal_ScrubSh Iealagdw:ui:rcl:‘;fn?}?:rﬁ
32 |EastBukCoastabPlainTrec) et Prsiv Estuaring | Intertidal | SerublShrub | Leaved rub_Evergreenanly_radiance | 1M SR
Euergreen, 2016 modify uizw ater regime

52
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Translation Table

54 System Sub-System Class Sub-Class Modifier 2001/2005 Data 2016 Data
55 Upland Forest Deciduous - All Upland_Forest_Deciduous_radiance_2016
Upland Forest Everzreen . minus Dune Upland_Forest_Evergreen_minusDune_radi
56 P € modifier ance2016
;; Upland Forest Mixed - All Upland_Forest_Mixed_radiance_2016
- Fig t how to establist
minus Dune Upland_ScrubShrub_Evergreen_minusDune ore ?u_ o to e a =
= Upland Scruby/shrub Evergreen modifier radiance2016 proximity to coast (i.e
15 East Gulf Coastal Plain Maritime Forest MaritimeForest_GAP2001update2005 = maybe take 10ft contour-AL
0 Upland | Scrub/Shrub Mixed - All (contains 1D [class] 15) Upland_ScrubShrub_Mixed_radiance_2016 [ CZMA), or 100 ft buffer from
beach and dune, and
61 Palustring - Forested All All Palustrine_Forested_radiance_2016 shoreline?
62 Palustrine - Scruby/Shrub All All Palustrine_ScrubShrub_radiance_2016
Estuarine | Intertidal Forested Al Al Estuarine_lntertidal_Forested_radiance201
63 &
Estuarine | Intertidal Scrub/Shrub Al All Estuarine_lntertidal_ScrubShrub_radiance2
54 016
65
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Current Revised Dataset
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Image: New York Times

Google

Google Earth Engine

Noel Gorelick
Google Switzerland

Slide Courtesy of Google Earth Image Team S S - RS



What is GEE

A Archived collection of petabytes of satellite imagery available in the Google cloud

A |Interface engine with a code editor (Javascript or Python) to retrieve and
manipulate the i |magew data for d|splay, export to GIS or data extraction

ogle Earth Engine API

SEND FEEDBACK

GUIDES REFERENCE TUTORIALS EDU

Script manager Get a link (URL) to the script

AP| documentation Save the script
Search for data Run the script Help button
+  Imports }

wo — =1 [P C0de [Pl
Macag = £ P L Console output

= Editor ET insiéet ot
Becin = ol val

iy = G Yo% = g Eb!ccu added to
Tools ) ARALL 1 the map
f gine Code E

#rening an mageCollect o
Magapng v an Pringefialesto ’ ‘ R
.‘.‘ moffatt & nichol SRR O he Code as a variety of features to help you toke advan of the: La
SCRPLS O SOW: yOUT oW SCrpts on the Serlpts tab. Query object d
g pf




Applications

A Land Use Changes

A Resource Assessments - Wetlands assessment and functionality
A Conservation Activities

A Data Collation for Driving Mechanistic Models

IMAGE: 2017 NDVI
from Sentinel 2 via
GEE for Upper
Barataria, LA
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Current Effort

A Current Classification Scheme within Google Earth Engine
»  Spectral, Radar and Other physical layers (Soils, DEM, other data)
»  Machine Learning Classification Scheme ( Random Forest Algorithm)

Machine Learning Crash Course

with TensorFlow APIs

Google's fast-paced, practical introduction to machine learning

A self-study guide for aspiring
RARY morratt & nichol machine learning practitioners
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Radiance 2
Corrected
Ground Tru
Polygons
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Data used in Current Habitat Classification Scheme

Sentinel 2 Bands (10m)
Red

Blue

CN;[Sen — Spectral
Derived Layers
NDVI

NDWI

Sentinel 1 Bands (10m)
A%

VH — Radar

DEM
USDA Forest Types

Hydric Soil Types PhySICal




Data used in Current Habitat Classification Scheme

Sentinel 2 Bands (10m)
Red

Blue

ﬁ{ﬁe“ — Spectral
Derived Layers
NDVI

NDWI

Sentinel 1 Bands (10m)
A%

VH — Radar

DEM
USDA Forest Types

Hydric Soil Types PhySICal




Steps for Data Extraction in GEE

A Search for a dataset & identify imageset
A Define an AOlI for the extraction
A Produce Javascript/Python code to extract desired variables

Boogle Earth Engine yrch plzces and dataset eS| Help +  resoreccosytems ~
[ Moors-Biomass e -wra... ICTTEC IEREE TN =08 3

Use print(...) Lo write Lo Lhis console, <

¥ MODIS

Terra Hot Prin.
2z Prim

» ImagetollecLion MODLS/@06/MYDIZAZH (3. 1w

Neet Prinmry prochuction in MobieTeosew
efine period Gashy

4 var startdate = o

1000 -

5 var enddate = ce.Da 3

> Fil S

v i/ filter npp 2

8 var npplollection = np to(ztartdate, enddate) y

9 “Npp"); ®
filter gpp @

var gpplollection = gpp.

(startdate, enddate)

1 Chiorontwd: * 2005 210 W12
“hiarophy < L
1 Chiorophy - » Time -
o o 1 134}
Py 3
b9 ~Mw 1) @ " o Loy
L Neiw Auqusta ) @
®)] i .
= e Beayroal — Naaly Leakesville
' rvs ) 2 -
; McLain Brewton (D) “a
@ Baxterdlle
r L ) Brooklyn L2} i pmny Riverview
| ardy Hook w @ pre=a1) G
| Lumbertan = Pardido. =" Flomaton Florala
Angie ~ Laurel Wil
Lucedale 1= )
varnado. (D]
vama Crossroads s 'O
Wiggirs )
Poplarv %9
i pinle Yilmar
Bogausa (i Perkinston Ramsey
Sarige
A @ McHanry @
D @)
2 Saucler ~ Mition L
| Caiers o
Pace 2
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Derived Variables




Google Earth Engine

Google Earth Engine

Search places and datasets

~ Owner (1)
~ users/restoreecosystems/default

» Cloud Masking

» Copernicus

» Demos

» HW-MODIS

» HealthyWatersheds

» Image

~ MBNEP Data Retrieval Mobile Bay
T Bon Secour - Chlorophyl-SST-POC
i Lower Mobile Bay - Chlorophyll-SST-POC
I Mississippi Sound - Chlorophyll-SST-POC 2
T Upper Mobile Bay - Chlorophyll-SST-POC

» MODIS

» Pamlico

» Point-Aux-Chene

» Pointe-aux-chene

» UBMC

» User Interface

[ 04 - With Sentinel-1 Classification

[ 04 - With Sentinel-1 Classification-2017

[ Alabama Terrain

I salinity - HYCOM

[ Sentinel-1

| Sentinel-Landuse

Picayune
P K 2P
» + I, Pearl River Gulfport
= | Lacombe @ W 5 Bay stLouis
Slidell =
Eden Isle
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Biloxi

1=

| K B ] nspector GIETY Tasks

* Imports (2 entries) B

» var mod: ImageCollection
inageVisParan: chlor_a to &

hyll,

/ Define pes
var startdate
var enddate =

The dataset

Bayou

La Batre

Ocean Color SMI

POC, Temperature and|

e -

restoreecosystems ~

~  Use print(...) to write to this console.
» ImageCollection NASA/OCEANDATA/MODIS-Aqua/L3SMI ... Json

Chiorophyll a Mississippi Sound

—o0
500
5
) .
5 915
§ e o v e I
. e )
T " e
ation mg m-3 ] ¥ g
ne Height m 00
Jan2015 Jan2016 Jan2017 Jan2018
Time
Sea Surface Temperature - Mississippi Sound 2
o
5
o r\ j\ .'\ p\x} e
b4 | .
g o d 13 ‘;' ¥
o ¢ 2
8 10
0
an 2015 Jan 2016 Jan2017 Jan 2018
Tme
Faithope G ey pass N
< Layers Map  Satelite
CREN &y & Pensacola i) i
£ Ca
Pensacola
Bon Secour Perdido Key cach
Dauphin
o Gulf Shores

NNNN

ee .Reducer

=/




Classifier Status

Go gle Earth Engine Search places and datasets m (2 : | sv)
e e e e B )

~ Imports (20 entries) B Use print(...) to write to this console.
» var geometry: Table users/restor: tems/Mobile_County HUC_Shapefile
» var coastalALDEM: Image users/r systems /Coastal AL DEM (1 band) i
B Partially_Hydric_Soils 3 OLDgeometry: Polygon, 4 vertices trainccuracy
™ Predominately_Hydric_Soils 3 soilsHyd: Image users/restor: fstems/Hydric_Soils (1 band) .972972972972973
i » NDVI: Image users/restore /NDVI (1 band
8 Predominately_Hydric._Soils2 » . /NDWT ?: band§ validationAccuracy
B » systems/Predominately Hydric Soils (1 band.. o =
mVsd » </restoreecosystems /Partially Hydric_Soils (1 band) Nusber (Error) . .
2] » users/restoreecasystens/sentinelobata (13 bands) Collection.errorMatrix: Property 'B2' of feature
— Clal v Image users/restor: tems/Forest_Loblolly_Slash (1 band)
W ’ Image users/restorescosystems/Forest Long Leat (1 band)
» var 1M08_BAL: Table user =cosystens/wetlandsclassifier/tiobile gslduin_co.
» var CosstalhabRoly: Table users/restorescosystems/CoastalHabPoly
[=H ’ VV: Imege users/restoreecosystems/VV (1 band)
~ var rainingDats: Table users/restorescosystems/listlandsClassifier/Radiance ..

type: FeatureCollection

id: users/restoreecosystems/WetlandsClassifier/Radiance_Corrected Habitat GT-9-A..
sion: 1567694247598655

» columns: Object (14 properties)

» properties: Object (2 properties)

systems/Vsd (1 band)

lora

vsd: Image users/restoreec
type: Image

id: users/restoreecosystems/Wsd
version: 1568330477390886
»bands: List (1 element)

¥ properties: Object (2 properties)

Pensact

/NPol (1 band)
ems/SmallPoly

ystems/SentB2 (1 band)
rs/restoreecosystens/Radiance_Corrected Ground Truth.

small
SentB2: Image users/
trainingdsta: Table

FPer //Habitat Classifier
//1s: to addres:
//1. Add seasonal ext:
elop visual parameters

ctions. Create date variable in sentinelData

Also Mask Soils

//Composite Inage, Clip to Geometry, &
var composite = ee.Image([])
addBands (soilsHyd .updateMask(soilsHyd.g
.addBands (soilsPart.updatetask(soilsPart,
addBands (soilsPred. updatellask(soilsPred.
.addBands(forestls .updatemask(forest

lauphin
Island

e ]
FhEERESoe e nrun

.addBands (forestLL .updateMask(for -
n-clou~ . Picayune o] Niceville 3 farst
& 9 ~ W H " Geomenyimpons  Baton Rouge Hermond i L 3 U Map Satellite
o Biloxi Pensacola kot walton,, pestin -
) &' Pascagoula %) Beach” 5" o
5 Prairieville 7 3 = i -
e slidell Gulfport Mirama o Wakulla

+ snnings. &5 Lafayette . o 2 Beach Panama.... &V Springs L
i i “ Gonzales {55 City Beach 5 [
Callaway &
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Next Steps

A Trend Analysis

Final Verifications of Habitat Types

«  Check consistency between 2005 and 2016 habitats

*  Produce the crosstabs to produce the Trend analysis
A GEE Classifier

« Refine classifier including all variables

*  Produce a 2016 habitat classification

«  Compare to 2016 Radiance

RARN mofratt & nichol Environmental Services | Solicitation No. NFFKHC30-16-02138




Productivity

{

Tensaw

Tensaw

Perdido

Perdido
Dyas
G
Wilmer F oo

Wilmer
Tanner williams Gates
williams Gates

Blomass NPP procuction in Mobile_Tensaw basin
—o
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