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St. Louis, MO

Lost 965 square miles to urban development




Situation

* Conversion of natural landscapes to urban
infrastructure is on-going and rapid

e Conservation efforts should be directed
toward priority needs

* |dentification of priority needs requires good
information on landscapes, communities, and
species
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Guiding Criteria

* Provide results that improve conservation
outcomes

* Products easily understood and up-dated

* Requires enhanced mapping of current
vegetation, followed by ranking (regional,
project-level, wetlands) and use by multiple
partners
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Develop Improved

Interpretive Guide; Community

Current Vegetation —— mportance Ranking
Datalayer \ l
Regional Ecological Project-level Ecological
Significance Significance

T |

Applied to Mapped Current
Vegetation, not combined natural
and semi-natural patches

Applied to Natural and Semi-
natural Vegetation Patches

Improved Wetland
Mapping and Ranking
using LiDAR

Wetland Mitigation and
Restoration Ranking




Platform and Sensor

We did our own remote sensing
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Classify Land Cover
(13 classes)

Abiotic Site Types
(Potential Vegetation)

N

l

Satellite TM Data for 3 Datgs (30 m)
Environmental Variablgs
NAIP Photos for “objects” (2-§ m)

l

SSURGO Soil Groups
Solar Insolation, %Slope
Land Position

Hydrology

—

Modeling: Assign final mapped vegetation
from land cover and abiotic site type

l

Final Mapped Current
Vegetation Types

(60 classes)




Missouri ELT Development Process

1) Landforms are identified within a given landscape.
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Missouri ELT Development Process

2) Parent Materials are then used to further subdivide landforms.
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Missouri ELT Development Process

3) Soil Properties are then used to further subdivide landform/parent material groups.

Loess Ridge & Gentle Till Rdge & Gentle  AlficLoess Mollic Loess .
Backslope Complex, Backslope Complex, Qaypan Qaypan Summit PFOtQCted Mollic
Dry Loamy Wet Clayey Summit Till Backslop
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Till Backslope Loess Foodplain, Gravelly T Till Backslope
' I 77T “Protected Deep to
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Wet Clayey <1 — -




Missouri ELT Development Process

4) Potential Natural Communities are then tied to each land unit, resulting in ELTs and ELT Phases.
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Classify Land Cover Abiotic Site Types

(13 classes) (Potential Vegetation)

l l

Satellite TM Data for 3 Dates (30 m) >SURGO S(.)II Groups
. . Solar Insolation, %Slope
Environmental Variables

NAIP Photos for “objects” (2-6 m) Land Position
Hydrology

—

Modeling: Assign final mapped vegetation
from land cover and abiotic site type

l

Final Mapped Current
Vegetation Types

(60 classes)




Remote Sensing Product from Decision Tree
Classification using Primarily Photo-based Training =
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6 m object-based classification







Classify Land Cover Abiotic Site Types

(13 classes) (Potential Vegetation)

l l

Satellite TM Data for 3 Dates (30 m) >SURGO S(.)II Groups
. . Solar Insolation, %Slope
Environmental Variables

NAIP Photos for “objects” (2-6 m) Land Position
Hydrology

Modeling: Assign final mapped vegetation
from land cover and abiotic site type

l

Final Mapped Current
Vegetation Types

(60 classes)




Land Cover and Ancillary Data
B r ,,'”{; _ Applied to Image Objects to Map
iy, SR 60 Current Vegetation Types
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Steep

Land Cover and Ancillary
Data is Applied to Objects
in lllinois
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[ 3 Urban Low Intensity

L]
B < croend Current Vegetation
6 Grassland
Bottomland: Herb Vegetati
- Ccl)JItZ:a;I;istur!e);::ee:OJZIa:jii?nI:;one/Dolomite and Chert Grassland C | a S S e S fo r
Cultural/Disturbance: Upland Loess and Till Grassland

Ozark Highlands: Limestone/Dolomite Upland Glade/Chinquapin Oak Woodland Complex (grassy) V i Cto r i a G | a d e S A re a (]
L]

7 Deciduous Forest
[ Bottomland Forest: Mixed Bottomland Hardwood Forest

[ Bottomland Forest: Sycamore, Cottonwood, Elm, Ash Hackberty Riverfront Forest

Ozark Highlands: Chert Upland Post Oak-Bluestem Prairie and Savanna (wooded)
- Ozark Highlands: Limestone/Dolomite Upland Glade/Chinquapin Oak Woodland Complex (deciduous woods)
I Bottomland: Successional Eastern Redcedar Woodland

Ozark Highlands: Mesic Backslope and Valley Red Oak/White Oak-Sugar Maple/Basswood Forest
[ Ozark Highlands: Chert Backslope White Oak/Black Oak-Dogwood Woodland and Forest - 1 3 I a n d Cove r ty p e S
- Ozark Highlands: Limestone/Dolomite Backslope White Oak/Chinquapin Oak-Dogwood Woodland and Forest
Ozark Highlands: Limestone/Dolomite Upland Chinquapin Oak-Post Oak/White Oak Woodland
Ozark Highlands: Loess and Till Upland Post Oak/White Oak-Black Oak Woodland \V/=) geta t Telp ty p es
8 Evergreen Forest
- Ozark Highlands: Limestone/Dolomite Upland Glade/Chinquapin Oak Woodland Complex (juniper or mixed woods)
- Successional Upland Eastern Redcedar Evergreen Woodland and Forest

9 Mixed Forest
- Bottomland: Successional Eastern Redcedar-Deciduous Mixed Woodland and Forest
- Ozark Highlands: Limestone/Dolomite Upland Glade/Chinquapin Oak Woodland Complex (juniper or mixed woods)
I successional Upland Eastern Redcedar-Deciduous Mixed Woodland and Forest

10 Deciduous Woody-herbaceous
- Ozark Highlands: Limestone/Dolomite Upland Glade/Chinquapin Oak Woodland Complex (deciduous woods)
Successional Upland Deciduous Sparse Woodland and Shrubland

11 Evergreen Woody-herbaceous
I Bottomland: Successional Eastern Redcedar Sparse Woodland and Shrubland
- Ozark Highlands: Limestone/Dolomite Upland Glade/Chinquapin Oak Woodland Complex (deciduous woods)
- Successional Upland Eastern Redcedar Evergreen Sparse Woodland and Shrubland

13 Woody-dominated Wetland
Bottomland: Buttonbush/Black Willow-Water Locust Woody Wetland
I Woody-dominated Wetland (non-riverine)

I 15 Open Water



Table'l.~Current vegetation-of-the East-West- Gateway-region-based-on-communitv-concepts.-*Disturbance: and-successional-

species: are-often-more-common-in-the-modern-landscape:than-indicated- by-these: descriptions.-*Community-importance-is-

ranked-from-least-(1)-to-most-(9)important.--See-Appendix-1-for-detailed-descriptions- of*more-natural-types.q

T

Current-Vegetations Area- Comm- Brief-Conceptual-Descriptions Ecological-System:x -
{hay: Import:

E:;;I:Egrf:p arsely 3,6350 1n Areaswherelittle-ornovegetation-existed-atthe time ofimage-data-collection= N/Az
Bottomland Forest: Mixed- Forests-dominatedby bottomland hardwo odsmeluding Quercusmacre carpa{buroalk),-Llmus- North-Central
Bottomland Hardwood- 7.1358 og spp.{elms),-Celiisspp . {hackbemes) Fraxinusspp.{ashes) andSalixnigra{blackwilow), Interior Floo dolains
Foresto along-with uniperusvirginiana{eastemredcedar).o pram=

Forests-generally-occupyingrelativelylevel sites-that-are temporanly-orseazonally floodedand-

dominatedby speciessuchas-Qusrcus palusiris{pin-oak), Qusrcus macrocarpa{buroak).-
Bottomland Forest: Pin- Quercus-bicolor{swampwhite-oak),-and Carvrillnoinsnsiz{pecan). Othercanopyspeciesmay- North.Central
Oak/BurOak-Swanyp 55,5041 o mclude-Linus rubra{slippery-elm), Fraxinus pennsylvanica|{greenash) and Celtislasvigaia- Interior Floodplainz
White-Oak PecanForests (hackbeny)-Awoody-andherbaceousunderstory maybe well-developed-withspeciessuchas- plam=

Carpinuscarolinioa{Amencanhombeam)andvinesincluding Toxicodendronradic s {poison

ivy)e

Forestsoceupyingsites-directly-adjacent to riverfront-and-on-firstlevees-and successional-
Bottomland Forest:- terraces.These forests-are-dominate dby speciessuchasPlaimws occidenialis {American:
Sycamore, Cottonwood,: S an sycamore), Populusdalivides{pastancottonwood), Fraxinus pemnsy vaica(green-ash), dcsr North-Central
Elm,-Ash-Hackbemry- ' saccharimend(silvermaple), Celtis(hackbemies). -UTmus(elms), -Betulanigra{nverbirch), -Salix- InteriorFloodplains
Eiverfront-Forestz nigra{blackwillow),-and-4cernsgundo{(boxeder) Sitesexpenence frequent-floodngand

understory vegetationistypically notwell-developed.c

-such-aselevatedtemracesandupper-

dramages The se- f'nre stsarsoften dnnnnatedb'if Tmesic: f'ore stspeciessuchasQuercusalba{(white- North.Central-
Bottomland Forest- White- oak), Qusrcusrubra{northemredoak) and-Plaiamisoccidenial B{Amencansycamore ). Other- Interior Drv-Mesic-
Oak/RedOak- 1,3191 OH cnrmnnn-u:amp}'-u:ompnpﬂmsmclude-Cc:rr}'c:r-.-:{:-rd'g"orm.!’s{hittemut-lﬁcknr}'}:-Jugicms-}z.!’gra{hlack Oak Forestand
Dogwood Sycamore Foresto walnut), Limus rubra(slippery-elm),-and Quercusmacrocarpa{buroak). Understory-may be- Woodlands

patchy-withspeciesincluding Carpinuscarolimiana (Amencanhombeam), Corvis-americans .

(Amencanhazelnt), and Lindera berzoin{spicebush).2
Bottomland:-Disturbance- Sites-onbottomlandsoilswherewoody-overstoryislacking Thesesites-areoften-occupiedby- -
Grasslandsz 37,1265 oK managed-grasslands o NAs

SedE
Eastern-Great-

Bottomland:-Herbaceous- 13,6204 o Marshes-andherbaceouswetlands-onbottomland sites-often-donmnate d by-sedges. Tiphaspp - PlainzWet-

dominatedWetlandz

(cattails), andotherwetland species.2

Meadow, Praine -
andMarzho




Ranking at Multiple Scales

* Guiding Principles
— Coarse filter/fine filter
— Landscape context & viability

e Basic Method: Attributes attached to patches

 Multiple Resolutions
— Regional analysis emphasizes landscape context
— Project-level emphasizes community importance

— Special consideration for wetland mitigation and
restoration




Ranking Algorithms

* Regional: attributes by natural & semi-natural
vegetation patches

— Patch size, community type composition, rare species
occurrence, public lands, GAP predicted species
diversity

* Project-level: attributes by community type
patches

— Community type importance, regional significance,
rare species, public lands, roads

* Wetlands — similar to project-level attributes for
significance; croplands ranked for restoration
priority
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LiDAR Data Acquisition for
East-West Gateway
Wetlands Study Area

*EW Wetlands Study Area

*Missouri River Floodplain in Warren,
Franklin, St. Charles, St. Louis, St. Louis
City counties in Missouri

*LiDAR Data used

*Warren, St. Charles and St. Louis
Counties

*Acquired from Washington University
*http://maps.wustl.edu/mo lidar_data/

Audrar'riz Pike

*LAS files = 160 GB for all of the 3
counties and 58 GB for study area

[
Montgomery

Greene

Jersey

Warjren

Legend

EW Wetlands Study Area
[ | wamen County LIDAR Tiles
[ | st Charles County LIDAR Tiles

[ | st Louis County LIDAR Tiles

Franklin

i
il

Jefferson

Macoupin

Monroe



http://maps.wustl.edu/mo_lidar_data/

DEM Improvement

2006 COE 5 meter DEM 2008 — 2010 LiDAR 5 meter DEM




Quick Terrain Modeler Image

LiDAR DSM Grid Obligue



Quick Terrain Modeler Image

LiDAR DSM Grid Obligue




2010 NAIP - True Color
With LIDAR Bare Ground




Wetland Classification

Attributes for System, Subsystem, Class, Subclass, and Water Regime were
concatenated to create Cowardin NW!I classifications
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Legend

Wetlands Complex

BRI A Temporarily Flooded

[ s sstusted

:l H, Permanently Flooded

- R2 H, RiverineLower Perennial Permanently Flooded -

7] L H. Lscustrine Permanently Flooded !
P
-~

Sl - c rsistine Seasonally Flooded

Sl F H.Palstine Permanently Flooded

[ PEMIC, Pslustrine EMPers stentSeasonally Flooded
D P EM1H, Pslus trine EMPers stentPermanently Flooded

2. Il F Fosc. Palustrine FODeciduous Seasonally Flooded
[ ] PFoeH, Palustrine FODeciduous Permanently Flooded
Bl FFo7C. Palustrine FOEvergresnSeas onally Flooded
:l P SSSEC, Palustrine SSSDeciducus Seasonally Flooded
[ ¢ ssseH, Palustrine SSSDeciducus Permanently Flooded
B - s5S7C. Palustrine SSSEvergreenSeasonslly Flooded
I F Tsséc, Paiustrine TSSDeciduousSeas onally Flooded
B F TsseH. Palustrine Permanently Flooded
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Area with LiDAR-based

wetlands classification




Importance =
([size rank] * 1.5) + [divers rank] +
[pub rank] - [urban rank]

Wetland Complex Importance =

Weighted Patch Size Rank +
Diversity Rank +
Distance to Protected Lands -
Distance to Urban Lands



Restore rank = "water reg abc" +
"protect rank2" - "urban rank3" +
"water buff2" + "wetland rank2"

Restoration Rank =

Water Regime Rank +
Distance to Protected Lands —
Distance to Urban Lands +
Distance to Water +
Distance to Existing Wetlands
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Nothing in Ilfe IS SO exhllaratmg































