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DPW WERS

Department of Public Works
Bureau of Engineering
Watershed, Ecosystem, and Restoration Services
Watershed Assessment and Planning Program

WERS also includes the Ecosystem Assessment/Protection
Program and Environmental Restoration Project M anagement.

Rick Fisher, Senior Engineer/Model Administrator
Jeff Cox, GISP, Engineer |11/Model Analyst




Project Overview
In 2011, DPW WERS purchased consultant services from

the Sanborn M apping Company to collect LIDAR
elevation data and create an associated DEM.

& isanborn also updated the County’s Impervious Surfaces

fand L and Cover map layers using the 2011 Statewide
Aerial Photos (thanks, Jim Cannistral).
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LIDAR

. . .

The County last acquired LIDAR in 2004. Substantial
development has occurred since 2004, as well as several
hurricanes and tropical storms, which can dramatically




LIDAR

LI DAR specs

LAS (LASer) format. Binary. Not ASCII like old .txt format.
Flown in March 2011.

Collected the County and a 100 meter buffer outside.
INominal Pulse Spacing (NPS) of 1-2 meters. Often tighter.
{FVA <= 24.5cm, 95% confidence level.

LAS point cloud classifications:

Code Description
1 Processed, butunclassified
2 Bare-earth ground
7 Noise (low or high, manually

identified, if needed)
Water

10 Ignored Ground (Breakline
Proximity}
11 Withheld (if the “Withheld™ bit

is not implemented in processing
software)
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DAR examples (Color By Elevation

LIDAR
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LIDAR

R -

l'—_..‘*-,n.hﬂ.

Intensity is a quantitative measure of the intensity for each
return. The intensity values range from O to 255, where O
represents the darkest reflections (ex. new asphalt) and 255
represents the brightest reflections (ex. white rooftop).




LIDAR

v . . . . . -
. . .

LiDAR examples (Col or Bv El evatlon 3D)




LIDAR

L|DAR examples (Col or By El evatlon 3D)




LIDAR

L|DAR examples (Col or By El evatlon 3D)




LIDAR

LI DA R exampl es ( CoI or Bx I ntenS| ty 3D)




LIDAR




LIDAR

ILIDAR Notes:

This data can be used for preliminary and planning purposes but does NOT

Ireplace the need for an accurate site survey.




DEM
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DEM isshort for Digital Elevation M odel, which is a computer
Imodel or 3D representation of aterrain's surface... in thiscase, the
{County’s surface. .. that was created from the LIiDAR LAS point

—]

he DEM isaraster (image) grid consisting of equal sized cells
attributed with an elevation value.

The County last acquired aDEM (2 meter resolution) in 2004.




DEM

DEM Specs
Flown in March 2011.

Collected the County and a 100 meter buffer outside.
3 foot resolution (interpolates LIDAR points and averages).
Considered “bare earth” based on last returns.

Major bridges removed from the DEM.




2011 DEM hillshade — 3 feet

Defined stream |
_ channel

Area just west of Muddy Creek Road and
MD 214 in the Rhode River water shed.



DEM
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DEM examples (Patapsco Tidal and Bodkln Creek Watersheds):
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DEM examples (vs Aer




DEM
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DEM examples (Bridge Removed):

FCiAT




DEM

DEM examples (Bridge Removed):
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Layer Properties

General | Source || Extent Displa5;| Symbalogy |

[Show: __ stretch values along a color ramp
| Unigue Yalues | |

| Classified

l Stretched

|| Discrete Color

Color Walue  Label

Labeling

| &0 | | High: 60

Edit High/Low Yalues |

| 30/ | Low: 30

Color Ramp:

[ bisplay Background Yalue: |_ i

[ use hilshade effect
Stretch

Tvpe: , Minimum-Mazxirurm

&1
Display NoData as

o

[ apply Gamma Stretch:

|:| Inwvert

= pthdem

][ Cancel ][

Apply




DEM

DEM Useaqe (Archdro)

DPW WERS uses an ArcGI S extension called ArcHydro, which is
geared to support water resource applications.

Use the DEM to model water flow, create watershed boundaries,
drainage areas, flow path tracings, etc...




DEM
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DEM Useage (ArcHydro):

D

Another non-County culvert example.
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DEM

DEI\/I Useaqe (Archdro)
|County does not maintain private BM Ps/pipes/culverts/outfalls so

DPVV WERS maintainsa“DEM Modlflcanons’ layer...

..which alows water conveyance and
eI Iminates ponding.



DEM

DEI\/I Useaqe (Archdro)
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DEM
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IDEM Useage (ArcHydro):

Also, other jurisdictions may capture data at a smaller scale (larger

larea, less detail) that might not match up well against the County’s

{larger scale data.

| This state culvert does not quite reach the western side of the road,

jwhich isalow flow point, so DPW WERS will extend it to avoid a
Iponding situation and continue flow.



DEM

DEI\/I Useaqe (Archdro)

ca t ns Dral INes
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| DEI\/I Useaqe (Archdro)




DEM
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NOTE: If ArcHydro is not performing properly, ESRI online
support suggests deleting the files in the temp directory on the PC
llocal drive associated with your user account. Thisusually fixes
any ArcHydro glitches.

For example:

|
|
|
|
|
I
C:\Documents and Settings\USER\L ocal Settings\Temp\
-|
|
|
|
|
|
|
|
|



DEM

DEM Notes
Again, there are 636 individual tiles (~534 acres each). 6.5 GB+ total.

Users may need to “mosaic’ the individual tilesto analyze alarger area.

In ArcToolbox, use the “Mosaic To New Raster” tool, which mosaics
multiple raster datasets into a new raster dataset. Please note that the

Iregular “Mosaic” tool, which mosaics multiple input rasters into an

existing raster dataset, sometimes |eaves empty/no data “seams’ at the

: edge of individual tiles.
|
|

IMany great ArcToolbox toolsif you have Spatial/3D Analyst.

3D Interpolation, Line of Sight, Create Profile, Hillshading, etc...




| mpervi ous Surfaces

| mperV| ous surfaces are defl ned as artlfl Cl al structures that are
covered by impenetrable materials, which eliminate storm water
Infiltration and increase storm water runoff. For example,
buildings, parking lots, & roads. Local Hydrologic Cycle

B

j CaAG Y
-:-'_ inferceplion

Inlerflew W

Imbarflow Y mssafow Baneflow

Bafore Consbfuclion Aftor Condlraciion

The County last acquired impervious surfaces in 2007 using raster extraction

S ltechniques based on the 2007 aerial imagery.




| mpervious Surfaces

Il ncreased amounts of impervious surfaces |
{i ncrease the amount of storm water runoff, A

jwhich can contain pollutants such as pet waste, / 70 \




| mpervious Surfaces
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... that dlscharge |nto our streams and Bay causing sedi ment dumps

Beptember 14, 2011

BT By e Lk &1

In 2011, pollut&nts associated wth stormwater runoff killed more than
100,000 fish in Marley Creek and the entire Patapsco River Basin.

A satellite image shows sediment flowing from
the Susquehanna River to the Chesapeake Bay.




| mpervious Surfaces

|
I
|
I
|
I
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Il mpervious Specs:

Used the 2011 Maryland Statewide Aerial Photography Project imagery.

: Unlike previous Countywide impervious layers, this was manually digitized using
Iheads-up processes (not raster extraction). The County last acquired impervious

Isurfacesin 2007 using raster extraction techniques.

;
;
: Planimetric data acquired by the County viathe 2007 imagery was used as basis.
;

I New impervious features not captured in the 2007 planimetrics were added, as
lwell as any major changed surfaces. Impervious features that no longer exist on

the ground were deleted.

111 Classifications: athletic fields, buildings, driveways, other paved areas, parking
il ots, patios/decks, piers, rails, roads/highways, sidewalks, and swimming pools.



| mpervi OUS Surfaces

CounkywideImperviousz011 |
Impervious Tvpe 3
I athletic courts
M Euilding
M Criveways
Other paved areas
M Parking loks
M Patios/Decks
Piers
Rails
l ¥ | I Roads/Highways
Regatta Bay g o Sidewalks

loff Housley Dr - AR e




| mpervious Surfaces

..._...........__......................-........_............_.........._......................_..._............._........._............_........_............_._.........._..._.....-......_.

| mperV| ousComparl son ( 2007 vs 2011):

2011 vector -

Counkywidelmperviousz011
Inpervious Type
B athletic courts
M Euilding
M Criveriays
Cther paved areas
M Parking lats
M Fatios/Decks
Piers
R.ails
M Foads Highways
Sidewalks
Swimming pools

2007 raster

Tanyard Springs — new devel opment
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| mpervi OUS Surfaces

ConS| der atl ons:
What isimpervious?
What does the State consider impervious?
|s crushed gravel impervious? |s packed dirt impervious?
Are decksimpervious?
Many decks have dats that allow water to flow through.
But there might be a concrete patio below.
Are railroad beds impervious?
Research suggests that most ballasts track beds are pervious.
\WWhat portion of a swimming pool is impervious?
The pool itself? Or just the surrounding patio? In vs out-of-ground pools.
Most orthos are flown in the late winter when pool covers are still on.
INew astroturf fields at high schools are considered pervious.

I
|Expect discrepanciesin TY PE between data capture staff.

__'_! True ortho imagery (no building lean) vs aerial imagery (building lean, shadows).




Land Cover

|ILand Cover can be defined as the classification of land according to
the vegetation, material, or man made structures that cover most of

fits surface,

Not to be confused with Land Use which can be defined as how
people utilize the land. For ex, Woods vs Vacant.
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Land Cover
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' CounbywidelandCover201 1
Land Cover Class

Ajrpork
Commercial

FAFarested Wetland

0 Industrial

™ Cpen Space

7] Open wetland
Pasture/Hay
Residential 1-acre

I Residential 1)2-acre

M Residential 1)4-acre

M Residential 1)5-acre
Residential 2-acre
Row Crops

M Transportation
Ikility

M v ater

M v/oods




Land Cover

Sanborn was concerned W|th detectlon of changed areas through
comparison of the 2007 and 2011 aerial photography.

IThese imagery datasets were processed, along with the 2007 LC
dataset Into spectrally homogeneous segments using Definiens

| Devel oper software.

Using Sanborn’s object change methodol ogy, the segments and thelr
{spectral statistics were examined for significant differences which
Indicated that the area may have changed land cover.

{The 4-band imagery, with emphasis on the infrared band, is very
{lisenditive to changes in moisture and vegetation.



Land Cover
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2007 Land Cover

Tanyard Springs — new devel opment

2011 Land Cover

CountywidelandCover2011
Land Cover Class

Airpart
Commercial

FAFarested Wetland

0 Industrial

W Open Space

[#] open wwetland
Pasture/Hay
Residential 1-acre

W Residential 1)2-acre

M Residential 1j4-acre

M Residential 1)5-acre
Residential 2-acre
R.ow Craps

M Transportation
Ltility

I ‘Water

M woods




Land Cover

Land Cover classmcatlons often vary between organlzatlons Even
within the same organization.

For ex, the Total Nitrogen value for Row Crops is 16.06 mg/l, while
the Total Nitrogen value for Woodsis 1.0 mg/I.




Modeling and Analysis

So why do we need these map layer updates?

Citizen drainage complaints, flooding issues, restoration of streams,
retrofits of BMPs and outfalls.

: Input into models, such as TR20/HY 8/WMT, for hydrologic

I analysis, hydraulic engineering and design, water quality and BMP
lefficiencies, and pollutant load reductions.

|
|
|
ArcGI S Geoprocessing of the Drainage Area, Impervious, and Land
1C

|

over plays an integral role.



Modeling and Analysis
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Area [Acres) Existing Discharge (cfs) - TR20 model, no routing
Drainage Total Public Private

Point of Investigation Area Impervious | Impervious | Impervious 1yr 2-yr 10-yr Si0-yr 100-yr
78 inch Culvert 152 1] 7 43 B8 129 275 381 455
Ozlowood Rd twin 24 inch a3 34 9 25 45 &7 144 200 240
HF - Sapt 4, 2003, WNTcorresponoances Fategsoo, Granise

. | = i
: ! L m—‘ year Storm / ﬁ'll m““'w Station 0




Watershed Protection and Restoration Special
Revenue Fund and Program

http: //wvwv aacountv orq/ D P\N/WPRF cfm

: |mpervious Surfaces map layer used as the basis for determining amount
lof impervious on non-residential properties. Not just for internal DPW

(WERS use anymore... directly impacts citizens and business owners.
Its Imperative that the County continue to accurately capture impervious
|surfacesin atimely manner. Yearly? “Real-time” using devel opment

|
Iplans, drawings, as-builts, etc...?

|

|

ReSI dential properties pay based on zoning and an Equivalent Residential
|Unit (ERU) calc (2,800 sq ft is the mean amount of impervious on res props):

I* High density R10, R15 R22 = $34 (apts and condos, 1 ERU * .4)
I* Medium density R2, R5 = $85 (single fam homes, 1 ERU)
T* Low density R1, RA, RLD = $170 (larger single fam homes, 1 ERU x 2)



Data Availability

ImperV|ous and Land Cover are posted on the County s Gl S Data
Download web page:
http://www.aacounty.org/OI T/GIS/GIl SData.cfm

Building Footprints - 2011

BWI 4-mile District

Councilmanic Districts - 2010

Critical Area - 2008

Critical Area Buffer Exemption Areas - 2008
Digital Elevation Model (DEM) - 2011
Fences - 2007

Fire Stations - August 2011

Glen Burnie Town Center

Hydrants - October 2012

Impemnious Surface - 2011
Land Cover - 2011

Land Use (2009 General Development Plan) - 2009
Odenton Growth Management Area

Open Water - February 2009

Parcels

Parks - December 2011

Parole Growth Management Area

Paths - 2007

Piers Paly - 2011

Points of Interest - September 2011
Priority Funding Areas - January 2013
Rails - 2010

Road Edges - 2007

Road Edges (polygon) - 2007

School Impact Fee Zones

Sewer Mains - October 2012

|Digita| Eleveation Model 2011 Request Form

Please fill out the required information below:

Full Name: =

Email A4

Submit Form

DEM not posted due to large size (6.5 GB) but an
associated request form can be submitted to DPW
MGl front counter. LIDAR also not posted. Contact
Rick Fisher to request accessto this data (33 GB).




Data Availability
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DEM is also posted as a service by the Eastern Shore Regional GIS
Cooperative (ESRGC). http://www.esrgc.org/mapservices/

] i ArcCatalog - Arcinfo - GIS Servers\MrcGIS on esrge.salisbury.edullmageServices\idar_griddedbareearth_annearundel 2004.ImageServer E][
File Edit Wew Go Geoprocessing Customize  Windows  Help
ples BEx SEEEEDQERBBN N QAo ¢+ @ 8
Location:!GIS ServershhrcG1S on esrgc].salisbury.edu\lmageservices\Lidar_griddedba.reearth_anne v. ,3 ,-_»j ,;‘, = .

Catalog Tree 2 x m

[@ Toolhoxes hod
ﬁj Database Servers
L:nj Database Connections
E‘J GIS Servers
&7 Add ArcilS Server
Add ArcIMS Server
ZE| Add WS Server
Add WMS Server
ArcGlS onesrgel salisbury. edu
3 arcservertest
= ImageServices
@ Lidar_griddedbaresarth_annearundel_2004
m Lidar_griddedharesarth_annearundel _2011
@ Lidar_griddedbaresarth_baltimorecity 2005
F@ Lidar_griddedbaresarth_baltimorecounty_2004
Lidar_griddedbaresarth_calvert_2003
m Lidar_griddedbaresarth_caraline_2004
@ Lidar_griddedbareearth_cecil_2004
m Lidar_griddedharesarth_chatles_2004
m Lidar_griddedbaresarth_dorchester_2004
m Lidar_griddedbareearth_howard_2004
@ Lidar_griddedharesarth_kent_2004
F@ Lidar_griddedbaresarth_pocomokeriver_2011
ﬂ Lidar_griddedbareearth_queenannes_2004
m Lidar_griddedharesarth_somerset_2004
@ Lidar_griddedbaresarth_strarys_2004
m Lidar_griddedbareearth_talbot_2004
m Lidar_griddedbaresarth_wicomico_2004
m Lidar_griddedbaresarth_worcester_plus_2011
B wicomico_195_bw_20000_Fsa
F@ wicomica_1955_bw_20k_fsa
= [ MapServices
3 test_counties
transparent_counties b

Yoleas .

Fresview: | Geography v I

396940, 7220 1564245321




THANKS!
DPW WERS
410-222-4240

Questions?
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