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P6 Model Schedule
• Land-Use Version 1 (Fall 2015)

• General Model Calibration  (Winter 2016)

• Land Use Version 2 (Fall 2016)

Local data 
updates to 
MDE/MDP• Land-Use Version 2 (Fall 2016)

• Detailed Model Calibration (Winter 2017)

MDE/MDP 
(By March 
2016)

( )

• Phase III WIPs (2018)



L l D t S b i iLocal Data Submission

County Data SubmissionCounty Data Submission
Allegany Yes
Anne Arundel Yes
Baltimore City Yes
Baltimore Yes
Calvert Yes
Caroline Yes
Caroll Yes
Cecil Yes
Charles Yes
Dorchester Yes
Frederick Yes
Garrett Yes
Harford Yes
Howard Yes
Kent Yes
Montgomery Yes
Prince George's Yes
Queen Anne's Yes

D t S b i iSomerset No
St. Mary's No
Talbot Yes
Washington Yes

Wicomico Yes
Worcester No

Data Submission

No Data Submission



Local Data Used

County Data UsedCounty Data Used
Allegany Yes
Anne Arundel Yes
Baltimore City Yes
Baltimore Yes
Calvert Yes
Caroline YesCaroline Yes
Caroll Yes
Cecil Yes
Charles Yes
Dorchester Yes
Frederick Yes
Garrett NoGarrett No
Harford Yes
Howard Yes
Kent Yes
Montgomery Yes
Prince George's Yes
Queen Anne's YesQ
Somerset No
St. Mary's No
Talbot Yes
Washington No
Wicomico Yes
Worcester No

Data Used

No Data Used



MD P6 Model Webpage
htt // d t t d / /W t /TMDL/D• http://www.mde.state.md.us/programs/Water/TMDL/Da
taCenter/Pages/phase6_development.aspx



C t S Sh t
• Urban/Natural 

County Summary Sheets
area 
summaries

• Urban 
BreakdownBreakdown

– Impervious

– Turf

• Natural 
Breakdown

– Forest

– Open Space

– Wetland



Data



P6 Webpage Improvements
• Link to CBP P6 land-use webpageLink to CBP P6 land use webpage

– Actual model land-use

Vi f i l d t d t d l– Viewer for regional data used to develop 
land-use for counties that did not submit data

• Final model data summaries

• Original Data Links• Original Data Links
– County impervious cover data

UMD d– UMD tree canopy data

– NWI + MD DNR wetlands data



MD P6 Land-Use Summary
Acres

• No open space, agriculture, or 
open water

– CBP estimates

– Open space = left-over

– Ag = agricultural census

– MD data not better for open 
water

• Turf acres = “interim”
– Very rough estimates

– Significant accuracy 
improvement for Version 2

• Impervious surface + 
forest/canopy estimatesforest/canopy estimates

– Accurate

– Derived from local planimetric
data and 1 m tree canopy cover 
data

•Wetland acres do not include tidal wetlands
•Tidal wetlands removed from watershed model

•Urban = Impervious - No Canopy + Canopy over Impervious + Turf - No Canopy + Canopy 
Over Turf
•Natural = Forest + Canopy Over Open Space



Methods:
Impervious SurfacesImpervious Surfaces

NLCD 30m pixels MD 6-in pixel imagery



Impervious Surface Data
• Data similarities among jurisdictions• Data similarities among jurisdictions

─ Complete planimetric data

─ planimetric data with missing features only─ planimetric data with missing features only

─ planimetric data with missing features + high res land-
cover



Scenario 1: Complete 
Pl i t i d tPlanimetric data





-Imagery year = 2010
-Phase 6 baseline = 2012



Project to Baseline Conditions
• Planimetric data – vary from 2005 - 2011Planimetric data vary from 2005 2011

• How to project to 2012?
– Example - Imagery = Winter/Spring 2011

• Reflects 2010 conditions
– Best available data

• MDP - MD Propertyview databasep y
– Parcels developed in 2011 and 2012

• Method
Calculate impervious coefficients for developed parcels through– Calculate impervious coefficients for developed parcels through 
2010 (planimetric data conditions)

– Use coefficient and apply to parcels built since the planimetric 
data year (2011-2012)y ( )

– Separate methods for residential and non-residential parcels



Residential Coefficient Example 
Step 1 Extract single family 
residential parcels



Residential Coefficient Example
Step 2 Isolate residential parcel 
impervious



Residential Coefficient Example
Step 3 Intersect with zoning data and 
calculate coefficients by parcel 
type/zoneyp /



Impervious 2012
• 2012 Impervious (ac) = 2010 Impervious (ac) + 

[2011-2012 developed parcels (ac) x Coefficient]

• For residential and non-residential parcels
– Residential = coefficients by parcel type and zone

• Zoning data: MDP generalized zoningZoning data: MDP generalized zoning
– Non-residential = coefficients by CIUSE

• QA/QC
– Correction Factor
– Visual QA of top area nonresidential parcels



Developed Parcel Example
MDP as‐built date = 2011
Planimetric data = 2010 conditions



QA/QC
• Correction Factor
• Visual QA of top area

Correction Factor Example

Visual QA of top area 
nonresidential parcels

Correction Factor Example

Coefficient‐predicted area ‐
Planimetric parcel impervious 
area = overall increase

Visual QA



What about roads?
E i i R d• Existing Roads
– County planimetric separate road designation
– NAVTEQ

• Best available data (2012 conditions)
• Buffer centerlines
• Use to apportion county data between road and non-road 

i i if t d ifi ll d i t dimpervious, if county does specifically designate roads

• New Roads
– New roads not accounted for in county data if imageryNew roads not accounted for in county data, if imagery 

year prior to 2012
• Apply NAVTEQ
• Issue: Road centerlines do not align well spatially with 

t i i d tcounty impervious data
• Solution: Intersect area threshold



81%81%

54%





Road vs non-road imperviousRoad vs. non road impervious

• INR = ITotal – IR,Total ,
– Where,

• IR = Impervious RoadIR  Impervious Road
– (Baseline Roads) + (New Roads)

• ITotal = Total Impervious
– (Baseline Total) + (Missing Feature Estimates) + 

(Res/Non-res Projection to 2012) + (New Roads)

• INR = Impervious Non-road



Scenario 2: Planimetric Data 
ith Mi i F twith Missing Features







Missing Feature Coefficients
• Account for impervious features missing 

from data using coefficientsg

• Method:
– Use counties with complete planimetric data

– Calculate coefficients for residential and non-
residential parcels

– Apply coefficients to counties with missing 
data



Estimate IC Feature Area



Scenario 3: Planimetric Data 
with Missing Features + High-with Missing Features  High
Resolution Land-Cover







-Burn planimetric data into high-res LC



QAQC
• Comparison of methods (coefficient + high res) to• Comparison of methods (coefficient + high res) to 

DNR data: Baltimore + Montgomery counties

• DNR digitized all impervious surface for select• DNR digitized all impervious surface for select 
watersheds (MBSS watersheds)

• Findings• Findings
– For data missing small number of features, coefficient 

method more accurate

– For data missing larger number of features, high-res 
method more accurate

• Not spatially accurate, but estimated acres close to true p y
acreage



Turf GrassTurf Grass



Turf Analysis – Interim Method
1. Calculate Pervious-to-Impervious ratio from Phase p

5.3.2
– 2006 No Action Scenario

– Per model segment

2. Match P532 segments to P6 modeling segments

3. Calculate turf by applying ratios to MDE’s 2012 
impervious estimates 



Forest and Tree CanopyForest and Tree Canopy



Forest and Tree Canopy
• Best available data• Best available data

– UMD statewide 1 m canopy cover
• Forest vs tree canopy• Forest vs. tree canopy

– MD DNR modeling
• Use statewide 1 m canopy data• Use statewide 1 m canopy data
• Remove wetlands
• Applies US Forest Service definitions for pp

forest
– Total size = 1 acre
– Width = 120 ft.

• Leftover canopy = tree canopy











Forest and Tree Canopy
• Tree canopy sub classification• Tree canopy sub-classification

– Canopy over impervious
• Intersect with county impervious data
• Adjust estimates if county impervious surface data missing features

– Based on % impervious covered by canopy

– Canopy over turf (urban)
• Apply urban mask

– Parcels > $10,000 Improvement value
– All commercial, industrial, and exempt parcels
– Residential parcels < 20 acres
– P532 urban and suburban zones53 u ba a d subu ba o es
– Buffered roads

– Canopy over open space (natural)
• Remainder



Wetlands
• Data• Data

– NWI data
– MD DNR data
– DFIRMs

• Method
Union NWI + DNR pol gons– Union NWI + DNR polygons

– Extract wetlands with emergent vegetation
– Erase open water areas (NHD waterbodies)
– Divide into sub-classifications

• Tidal = NWI + DNR attribute information
• Floodplain = intersection with 100 year floodplains 

(DFIRM )(DFIRMs)
• Headwater = Leftover



Additional LULCs
• Agriculture• Agriculture

– Set by agricultural census

• Open spaceOpen space
– Left-over area

• Extractive
– Currently modeled as open space in P6

• Open Water
– CBP data

– MD does not have higher-resolution data

• Construction
– Phase 5.3.2 methods



Summer 2016 Model Calibration
• Land-Use Improvements• Land-Use Improvements

– MD Methods
• Impervious Surfacesp
• Turf Grass
• Forest/Tree Canopy
• Wetlands

– Chesapeake Conservancy high-resolution land-cover 
datadata

• Fill in data gaps



Summer 2016 – Impervious Surface
• Suggested methodology revisions from countiesSuggested methodology revisions from counties

• Planimetric data updates from counties
– Many jurisdictions are currently finalizing updates to their y j y g p

planimetric data using 2013/2014 imagery

– Process with new imagery

– Interpolate between imagery years– Interpolate between imagery years

• Chesapeake Conservancy high-resolution land-cover 
data
– For counties with significant number of features missing from 

data use Baltimore County methods
• Burn planimetrics into high-resolution data 



Summer 2016 – Turf Grass
1 Group parcels: NonTurf = -1.196 + 1. Group parcels:

• MS4
• Land Use type

0.995512(TotalP) – 1.905(STRU)

yp
• Parcel Size

2 Develop statistical model for turf

Digitized

2. Develop statistical model for turf
– Aggregate & individual scales

– Random sampling/digitize turf Digitized 
Turf

Random sampling/digitize turf

– Model turf acres
• Propertyview + other data sources
• Key variables

– Parcel size, Building present/absent, CIUSE/EXCLASS, and 
Development zone



Summer 2016 - Forest
I h d t ti d t• Imagery change detection updates

• Imagery years for UMD canopy cover g y y py
data for some counties pre-2011/2012

• MD DNR use imagery change detection• MD DNR use imagery change detection 
to map loss/gain for forest to update 
county forest delineation to 2011/2012county forest delineation to 2011/2012 
conditions



Summer 2016 – UTC vs. RTC
Urban tree canopy vs rural tree canopy• Urban tree canopy vs. rural tree canopy
– Canopy over turf vs. canopy over open space

• Large lot parcels
– Currently, all canopy considered to be over open 

spacespace
• Distinguish between canopy over turf and canopy over 

open space
Include canopy sampling with turf sampling to develop ratio– Include canopy sampling with turf sampling to develop ratio 
between turf and canopy and large lot parcels



Summer 2016 – Wetlands
• Incorporate NWI + Data

– Improved delineation of wetland landscape position

• Use soil conditions to delineate additional 
wetland areas missing from current estimates
– Upland reduction efficiencies for wetlands?



Septic SystemsSeptic Systems



Septic Systems - Model 
EstimatesEstimates
• Current calibration

– CBP estimates for 2012 used

– QAQC and back-cast to 2010 using MDP 
estimates

• Summer 2016Summer 2016
– MDP 2012 estimates and local data



SEstimating Residential Septic 
Systems (MDP)y ( )

• MdProperty View parcel point data

• Sewer service area data from local 
governments

• Query improved residential parcels outside of 
existing (S1) areas

• Adjust for areas in “planned” service areas that 
are actually sewered

• Compare with local estimates



Residential Parcels on Septic



Adjustments for Recent Development 
in Planned Service Areas



Residential Parcels on Septic Per 
1,000 Acres1,000 Acres



Questions?Questions?
Stephanie Martins – Stephanie.Martins@Maryland.gov

Jeff White – Jeff.White@Maryland.gov@ y g
Shannon McKenrick – Shannon.McKenrick@Maryland.gov

Alex DeWire - alex.dewire@tetratech.com


