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Land Cover to Land Use Crosswalk
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Phase 6 Land Use Development Process 082516
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Phase 6 VA Land Use Development Process 072816
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Frederick County
2013 Land Use

Impervious, Road
Impervious, Non-Road
Tree Canopy over Impervious
Water

Tidal Wetlands
Floodplain Wetlands
Other Wetlands
Forest

Tree Canopy over Turf
Mixed Open
Fractional Turf (small)
Fractional Turf (med)
Fractional Turf (large)

Fractional Impervious

I:l Turf Grass
- Agriculture

ILLURCNERERENN







- Water
3 \:l Wetlands
- Tree Canopy
\:l Scrub-shrub
\:' Low vegetation
- Barren
- Impervious (structures)
A Nj - Impervious (other)
T - Roads

|:| Tree Canopy over Structures

S |:| Tree Canopy over Impervious Other

‘, |:| Tree Canopy over Roads




;j\"', 2

. 340/85 w

AP \
/. - Impervious, Roal
- Impervious, Non-Road
= I:l Tree Canopy over Impervious

* 3

d

I:l Tidal Wetlands
\:l Floodplain Wetlands
\:l Other Wetlands
- Forest
Y, \:l Tree Canopy over Turf
4 % - Mixed Open
~ A I:l Fractional Turf (small)
) |:| Fractional Turf (med)
I:l Fractional Turf (large)
- Fractional Impervious
I:l Turf Grass
e \:l Agriculture




Phase 6 Error Rates for 2013 conditions

Census of Agriculture (2012)
°* Mean: 83.8% (59.8% - 95.2%) (0.05 — 0.95 percentiles)
* Applied to cropland, pasture, mixed open, and turf grass

°* VA Turf Grass assigned an accuracy of 72%. VA crop and pasture may receive
accuracies of 95% and 91% respectively.

Impervious roads: 92% (74% - 100%)
Impervious Non-Roads: 93% (88% - 97%)

Tree Canopy over Impervious: 59% (19% - 92%)
Tree Canopy over Turf Grass: 94% (83% - 99%)
Water: 98% (96% - 100%)

Forest: 98% (96% - 99%)

Wetlands: 95% assigned to all because NWI was “burned in”



Comparison of P6 & P532 Land Use

| [PelUI3  |P6SBI3  |P6SBI0 |P532SB10
Impervious | 1,883,846| 1,883,204) 1,834,926| 1,386,397
Pervious | 3,777,846| 3,465,395| 3,341,163| 3,620,800
Natural _ [24,573,735| 24,733,306 24,781,361] 25,740,416

4,670,073
418,638
I N

40,573,047




2013 High-Res Impervious vs 2011 NLCD Impervious

"Given extent of high-res impervious X%, what is the extent of NLCD at X%?"
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2013 High-Res Impervious vs. 2011 NLCD

"Given extent of NLCD impervious X%, what is the extent of high-res at X%?"
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Chesapeake Bay Land Change Model v3a
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CONservation scenario
(Frederick County, MD)
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Baltimore City
Baltimore

Why development may
disproportionately impact
forests:

Unprotected forests within the
urban zone with high demand for
land and probability of
development

Queen Anne's

Agriculture dominant in rural zone
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\ ) \ o “:, : ’ "y 8 .. D Urban Zone (shaded)
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Scenario Results For Review
Scales: P6 Land-River Segments & Counties

New development acres

Future population on sewer and septic

Residential land consumption rate (acres / household)
Commercial land consumption rate (acres/ job)

Forest acres converted to development

Farmland acres converted to development

A Total Nitrogen (# / acre / yr.)

A Total Phosphorus (# / acre / yr.)

A Total Sediment (tons / acre / yr.)

= USGS



Future Scenario Results for Maryland

| POLScenario | 2020|  2030] 2040

| CONScenario |  2020|  2030] 2040

| URBScemario | 2020 2030] 2040
Forest:Farm Conversion Ratio

| UAXScenario | 2020|  2030] 2040

Forest:Farm Conversion Ratio

Conclusions:

Forest:Farm Conversion Ratio m

Infill, redevelopment, and densification achieve the greatest reductions in
future greenfield development, minimizing impacts to BOTH forests and

farms.

Conserving prime farmland and large forest tracts (>250 acres) ensures
that the most valuable natural assets remain intact.

= USGS



Scenario Evaluation Metrics
Scale: P6 Land-River Segments & Counties

1. New impervious per capita

2. Large forest patches converted / total forest converted
3. Prime soils converted / total farmland converted

4. Forest and farmland fragmentation

5. Concentration or excess of manure

6. Loss of BMPs (due to the conversion of farmland)

= USGS



Proposed Alternative Future Scenarios

“Historical Trends”: growth follows patterns prevalent over previous decade.

“Current Policy”: (with zoning): direct growth to areas either zoned for it
and/or with necessary infrastructure and capacity to support it.

“Land Conservation”: protect state and local priority conservation areas.
“Rural Character”: up-zone urban areas and down-zone rural areas.

“Infill and Redevelopment”: direct more growth into urban areas.

Approved by Land Use Workgroup

Discussed in Alternative Futures Workshop:

Alternative Futures: Accounting for Growth in the Chesapeake Bay Watershed USGS sponsored
workshop on September 15, 2011, https://pubs.usgs.gov/of/2012/1216/0OFR2012-1216.pdf

2 USGS



Chesapeake Bay Future Land Use Scenario Domain
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| regressions - Notepad

File Edit Format View Help

Pennsylvania

| regressions - Notepad

File Edit Format View Help

Virginia

Logistic Regression Model

1rm(formula = Value ~ LnCD_UAC@® + LnCD_Res®l + LnCD_Com@l +

LnSlope, data =

140732
70366
70366

max |deriv| 8e-10

RES_Sample))

Model Likelihood
Ratio Test
LR chi2 138372.53
d-E- 4
Pr(> chi2) <0.0001

Discrimination
Indexes

R2 0.835

g 4.801

gr 121.664

gp 0.474

Rank Discrim.
Indexes

C 0.969

Dxy 9.938

gamma  ©0.939

tau-a 0.469

hogistic Regression Model

1rm(formula = Value ~ LnCD_UAC@@ + LnCD_Res®1 + LnCD_Com@1l +

LnSlope, data =

115570
57785
57785

max |deriv| 8e-10

RES_Sample)

Model Likelihood
Ratio Test
LR chi2 130081.11
d.f. 4
Pr(> chi2) <0.0001

Discrimination
Indexes

R2 0.901

g 5.755

gr 315.855

gp 0.488

Rank Discrim.
Indexes

C 0.985

Dxy 0.969

gamma  0.970

tau-a  ©0.485

Brier 0.855 Brier 0.032
Coef S.E. Wald Z Pr(>|Z|) Coef
Intercept 24.2414 ©.1386 174.89 <0.0001 Intercept 27.3417
LnCD_UAC@® -0.4450 0.0101 -43.95 <0.0001 LnCD_UAC@® -0.4922 -36.65 <0.0001
LnCD_Res@1 -0.6075 0.0109 -55.60 <0.0001 LnCD_Res@1 -0.7922 -42.93 <0.0001
LnCD_Com@1 -1.2248 0.0109 -112.62 <0.0001 LnCD_Com@1 -1.2247 0.0159 -76.93 <0.0001
LnSlope -0.4026 ©.0113 -35.52 <0.0001 LnSlope -0.3871 ©.0129 -29.96 <0.0001

Wald Z Pr(>|Z])
138.62 <0.0001

Logistic Regression Model Logistic Regression Model

1rm(formula = Value ~ LnCD_UAC@®@ + LnCD_Res@l + LnCD_Com@l +
LnSlope, data = COM_Sample)

lrm(formula = Value ~ LnCD_UAC@® + LnCD_Res@l + LnCD_Com@l +
LnSlope, data = COM_Sample)

Model Likelihood
Ratio Test
209082 LR chi2 199801.99 R2
104541 d.f. 4 g
104541 Pr(> chi2) <0.0001 gr
4e-09 gp
Brier

Rank Discrim.
Indexes
0.965
9.929
0.930
0.465

Discrimination

Indexes
0.821 C
4.508 Dxy
90.775 gamma
0.470 tau-a
0.059

Model Likelihood
Ratio Test
217756 LR chi2 229526.81 R2
108878 d.f. 4 g
108878 Pr(> chi2) <0.0001 gr
2e-09 gp
Brier

Rank Discrim.
Indexes
0.977
0.955
0.956
0.477

Discrimination
Indexes
0.869 C
5.142 Dxy

171.015 gamma
0.482 tau-a
0.042

max |deriv]| max |deriv|

Coef S.E. Wald
Intercept 22.4408 ©.109¢ 205.
LnCD_UAC@® -0.8478 ©0.0082 -103.
LnCD_Res@1 -0.3555 ©0.0103 -34.
LnCD_Com@1 -0.9236 ©0.0079 -117.
LnSlope -0.3421 0.0094 -36.

Pr(>|Z]) Coef

<@.0001 Intercept 26.8986
<0.0001 LnCD_UAC@® -0.6387
<0.0001 LnCD_Res@1 -0.9353
<0.0001 LnCD_Com@1 -0.8398
<0.0001 LnSlope -0.4033

Wald Z Pr(>|Z])
204.02 <0.0001
-78.35 <0.0001
-69.09 <0.0001
-82.43 <0.0001
-46.09 <0.0001




R2 Values for Logistic Regressions

Delaware 0.766
District of Columbia n/a

Maryland 0.778
New York 0.871

Pennsylvania 0.835

Virginia 0.901
West Virginia 0.908

= USGS



Maryland Zoning Density Frequency Distribution (du/acre)
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Cumulative Frequency
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Urban Employment Density per Acre
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Chesapeake Bay Future Land Use Scenario Domain
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Modeling: Next Steps

1. Regionalize regression variables

2. Add new regression variables such as distance to all roads and travel time
to: regional employment centers, waterbodies, or public/protected lands.

3. Incorporate Phase 6 Land Use (currently using 2011 NLCD).

4. Aggregate and reallocate demand by commuter shed; compare with county-
level controls

5. Post raster outputs and NHD+ aggregates on Phase 6 Land Use Viewer
website to solicit rapid feedback from LUWG on model runs.

6. Continue collection of zoning, permit, and/or comp plan data through May 31,
2017.

7. Organize joint LGAC/LUWG workshop to ensure future scenarios are
plausible and useful for informing local government decisions.

= USGS



Alternative Futures Production Schedule

“Historical Trends” Scenario results available. LUWG works to develop
Alternative Future Scenarios.

Deadline for receipt of zoning, planning, and/or permit data to be
incorporated into the “Current Policy” Scenario. Refinement of
“Historical Trends” scenario.

Joint LUWG-LGAC forum on future scenarios. Finalization of
Alternative Future Scenarios. WQGIT invited!

Results of “Historical Trends”, “Current Policy”, and alternative future
scenarios presented to LUWG.

LUWG and WQGIT review scenarios. Issues identified during the
review are resolved.

Draft final future scenario results available.
LUWG approves draft final future scenarios.

WQGIT approves draft final future scenarios.

Management Board approves draft final future scenarios.

Principal’s Staff Committee approves draft final future scenarios.




