
Map 1: 2000 Maryland Land Use (Maryland Department of Planning, 2000) 



Map 2: Howard County land use datasets 



 

Map 3: Compar ison of MDP and NLCD Datasets with Howard Co. Dept. of Planning parcel boundar ies and land use for  high density area 



 

Map 4: Compar ison of MDP and NLCD Datasets with Howard Co. Dept. of Planning parcel boundar ies and land use for  low density area 



 
 

Howard Parcel Boundar ies (HPB) 2002 

Land use Acres % 
single family residential*           47,933  0.32 
multi family residential*             1,366  0.01 

non-residential developed*          13,296  0.09 
urban open space            1,911  0.01 

undeveloped          36,872  0.25 
protected          47,981  0.32 

total land area+        149,358  1.00 
total developed*           62,595  0.42 

 
Maryland Dept. of Planning (MDP) 2000 

Land use Acres % 
low density residential*           27,463  0.17 

medium density residential*           14,429  0.09 
high density residential*             3,786  0.02 
commercial/industrial            8,140  0.05 

urban open space            1,761  0.01 
agriculture          49,886  0.31 

forest          51,923  0.32 
water/wetlands            1,510  0.01 

other            3,314  0.02 
total land area        162,212  1.00 

total developed*           56,918  0.35 
 

National Land Cover  Dataset 2001 
Land use Acres % 

developed open space          14,348  0.08 
developed low intensity*           11,101  0.07 

developed medium intensity*               117  0.00 
developed high intensity*                 40  0.00 

agriculture          82,409  0.51 
forest          42,578  0.26 

water/wetlands            4,786  0.03 
barren            1,055  0.01 

total land area        162,663  1.00 
total developed*           11,259  0.07 

total developed*  (including 
developed open space)          31,835  0.19 

 
+ The total land area from the Howard County Dept. of Planning  

is lower due to the omission of water areas and land covered by transportation infrastructure. 
 
 

Table 1: Compar ison of total land by aggregate land use categor ies circa 2000 for  Howard County  



 
 
 

 Howard County Dept. of Planning Land Use 

MDP Land Use  
Single-family 

residential 
Multi-family 
residential 

Non-residential 
developed Undeveloped 

  acres % acres % acres % acres % 
low density residential 22,216 46% 27 2% 367 3% 3,320 4% 

medium density residential 9,631 20% 75 6% 198 1% 2,322 3% 
high density residential 735 2% 820 63% 140 1% 1,506 2% 

commercial and industrial 282 1% 121 9% 4,979 37% 1,717 2% 
undeveloped 15,722 32% 218 17% 6,062 46% 75,185 87% 

other 241 0% 42 3% 1,571 12% 2,533 3% 
total 48,826 100% 1,303 100% 13,317 100% 86,583 100% 

         
(a) Correspondence between Howard Dept. Planning (2002) and Maryland Dept. Planning (MDP) 2000 

 
 
 

Howard County Dept. of Planning Land Use 

NLCD Land Use  
Single-family 

residential 
Multi-family 
residential 

Non-residential 
developed Undeveloped 

  acres % acres % acres % acres % 
developed open space 7,139 15% 233 18% 1,053 8% 3,150 4% 

developed low intensity 3,311 7% 556 43% 1,822 14% 1,858 2% 
developed medium intensity 318 1% 257 20% 2,358 18% 658 1% 

developed high intensity 10 0% 11 1% 1,342 10% 154 0% 
undeveloped 36,699 75% 230 18% 6,399 48% 75,822 89% 

other 1,222 3% 15 1% 248 2% 3,340 4% 
total 48,699 100% 1,303 100% 13,221 100% 84,982 100% 

 
(b) Correspondence between Howard Dept. Planning (2002) and Natl. Land Cover Dataset (NLCD) 2001 

 
Table 2: Area-to-area compar ison of land use categor ies circa 2000 for  Howard County 

 
 
 
 

 MDP 2000 NLCD 2001 
  acres % acres % 

developed 1,056,069   12.8 
agriculture 1,834,081 36.0 2,252,414 44.0 

forest 1,896,066 37.3 1,699,592 33.2 
other 302,364 5.9 510,958 10.0 
total 5,088,579 100.0 5,116,173 100.0 

 
NLCD developed land uses: developed open space; low, medium and high intensity development.   

MDP developed land uses: low, medium and high density residential, commercial and industrial development. 
 
 

Table 3: Compar ison of total land by aggregate land use categor ies circa 2000 for  State of Maryland 
(excluding western por tion of Maryland) 



 
 

 2000 Maryland Dept. Planning (MDP) Data 

2001 National Land Cover  
Data (NLCD) 

 
residential low 

density 

 
residential 

medium density 

 
residential  

high density/ 
commercial/ 

industrial 

 
urban 

open space 

 
 

undeveloped 

 
 

other 
developed open space 57,426 12% 74,669 28% 23,865 11% 16,793 28% 69,553 2% 26,002 8% 

developed low intensity 20,928 5% 97,573 36% 50,553 24% 5,416 9% 38,901 1% 21,653 6% 
developed med intensity 2,082 0% 16,543 6% 56,876 27% 2,486 4% 10,834 0% 17,231 5% 
developed high intensity 149 0% 678 0% 32,423 16% 565 1% 1,541 0% 6,735 2% 

undeveloped 360,273 79% 70,260 26% 39,072 19% 33,013 55% 3,337,230 90% 81,802 24% 
other 18,977 4% 9,280 3% 4,954 2% 1,963 3% 245,200 7% 188,844 55% 
total 454,835 100% 269,003 100% 207,742 100% 60,236 100 3,703,259 100% 342,267 100% 

 
Table 4: Spatial compar ison of Maryland Department of Planning and National Land Cover Datasets circa 2000 for  State of 

Maryland (excluding western por tion of Maryland) 
 

 
 
 
 

 
  MDP 2000 MPV 2001 NLCD 2001 
total # residential cells 3,173,251 841,539 1,583,983 
0.5 sq km neighborhood 28.2 69.8 25.9 
1 sq km neighborhood 39.0 75.4 31.5 
3 sq km neighborhood 49.0 79.5 38.3 
5 sq km neighborhood 51.2 83.8 41.2 

 
Table 5: Compar ison of average residential sprawl measure across different datasets and spatial scales of analysis  

(circa 2000, 30 meter  cell size) 
 
 



 
 
 

  
Low density 
residential 

Med density 
residential 

High density 
residential Commercial Industr ial 

Large urban 0.60 0.66 0.69 0.49 0.02 
Small urban 0.09 0.07 0.03 0.06 0.28 
Suburban 0.12 0.10 0.12 0.15 0.08 
Exurban 0.12 0.14 0.02 0.17 0.47 
Rural 0.06 0.03 0.14 0.13 0.15 

 
 

Table 6: Distr ibution of developed land uses by county type (MDP 2000)   



�
�

Dataset: MDP 1973 (175,496 obs) 

 Neighborhood = 0.5 sq km Neighborhood = 5 sq km 

 Adj R-Sq:  0.1366 Adj R-Sq: 0.2444 

Variable Estimate 
Standard 

Error t value Estimate 
Standard 

Error t value 

Intercept -11.4958 0.23876 -48.15 -1.39293 0.2467 -5.65 

log(DC dist) 5.26454 0.04847 108.62 7.44921 0.05008 148.76 

log(BA dist) 5.44048 0.04709 115.53 8.33022 0.04866 171.2 
�
�

Dataset: MDP 2000 (365,438 obs) 

 Neighborhood = 0.5 sq km Neighborhood = 5 sq km 

 Adj R-Sq:  0.1416 Adj R-Sq: 0.3397 

Variable Estimate 
Standard 

Error t value Estimate 
Standard 

Error t value 

Intercept -14.31908 0.184 -77.82 -14.19641 0.16157 -87.87 

log(DC dist) 6.09633 0.03898 156.38 9.57682 0.03423 279.76 

log(BA dist) 5.30687 0.03776 140.55 8.10401 0.03315 244.43 
�
�

Table 7: Basic monocentr ic model estimated for  1973 and 2000 with 0.5 and 5 square kilometer  
neighborhoods



 
Dataset: MDP 1973 (175,496 obs) 

 Neighborhood = 0.5 sq km Neighborhood = 5 sq km 

 Adj R-Sq:  0.1403 Adj R-Sq: 0.2447 

Variable Estimate 
Standard 

Error t value Estimate 
Standard 

Error t value 

Intercept -18.7988 0.39573 -47.5 0.78138 0.40968 1.91 

log(DC dist) 4.21343 0.06271 67.19 7.44361 0.06492 114.65 

log(BA dist) 5.37003 0.04716 113.86 8.36404 0.04883 171.3 

log(other dist) 2.01808 0.07738 26.08 0.03063 0.08011 0.38 

log(10k+ dist) 1.1721 0.07872 14.89 -0.68165 0.08149 -8.36 
 
 

Dataset: MDP 2000 (365,438 obs) 

 Neighborhood = 0.5 sq km Neighborhood = 5 sq km 

 Adj R-Sq:  0.1477 Adj R-Sq: 0.3476 

Variable Estimate 
Standard 

Error t value Estimate 
Standard 

Error t value 

Intercept -23.0431 0.27068 -85.13 -25.7249 0.2371 -108.5 

log(DC dist) 4.6061 0.05041 91.38 8.35599 0.04415 189.25 

log(BA dist) 5.03073 0.0385 130.67 7.67137 0.03372 227.47 

log(other dist) 2.60183 0.05518 47.16 2.18319 0.04833 45.17 

log(10k+ dist) 1.62588 0.05368 30.29 2.71336 0.04702 57.71 
 
 

Table 8: Expanded monocentr ic model estimated for  1973 and 2000 with 0.5 and 5 square 
kilometer  neighborhoods 

 



 
Dataset: MDP 1973 (175,496 obs) 

 Neighborhood = 0.5 sq km Neighborhood = 5 sq km 

 Adj R-Sq:  0.1651 Adj R-Sq: 0.3026 

Variable Estimate 
Standard 

Error t value Estimate 
Standard 

Error t value 

Intercept -25.159 0.418 -60.21 -13.656 0.422 -32.38 

log(DC dist) 4.080 0.063 64.4 7.574 0.064 118.45 

log(BA dist) 4.639 0.050 93.06 7.541 0.050 149.87 

log(other dist) 2.486 0.078 31.75 0.987 0.079 12.5 

log(10k+ dist) 1.617 0.078 20.75 0.087 0.079 1.1 

good soils for urban 3.846 0.174 22.06 8.735 0.176 49.65 

bad soils for septic 9.519 0.176 54.16 14.089 0.177 79.41 

flood prone -0.401 0.184 -2.17 -0.769 0.186 -4.13 

steep slope 9.185 0.261 35.23 9.728 0.263 36.97 

prime farmland 4.517 0.172 26.25 7.332 0.174 42.21 
 

Dataset: MDP 2000 (365,438 obs) 

 Neighborhood = 0.5 sq km Neighborhood = 5 sq km 

 Adj R-Sq:  0.1574 Adj R-Sq: 0.3816 

Variable Estimate 
Standard 

Error t value Estimate 
Standard 

Error t value 

Intercept -27.057 0.292 -92.82 -35.599 0.250 -142.37 

log(DC dist) 4.543 0.051 88.35 8.189 0.044 185.66 

log(BA dist) 4.579 0.040 113.3 7.401 0.035 213.52 

log(other dist) 2.809 0.056 49.95 3.022 0.048 62.65 

log(10k+ dist) 1.788 0.054 33.3 3.055 0.046 66.34 

good soils for urban 0.893 0.136 6.57 2.788 0.117 23.91 

bad soils for septic 6.050 0.116 52.2 10.169 0.099 102.29 

flood prone 0.598 0.127 4.7 -2.890 0.109 -26.46 

steep slope 5.053 0.158 32.06 6.421 0.135 47.5 

prime farmland 4.811 0.132 36.57 7.649 0.113 67.79 
 

Table 9: Expanded monocentr ic model with local spatial heterogeneity controls estimated for  
1973 and 2000 with 0.5 and 5 square kilometer  neighborhoods 

 



  

 
 

1973 vs. 2000 0.5 vs. 5 km 
   0.5 sq km  5 sq km 1973 2000 
log(DC dist) 5.68 7.91 51.42 77.98 
log(BA dist) -0.94 -2.29 54.95 77.77 

log(other dist) 3.35 21.98 -17.60 4.14 
log(10k+ dist) 1.81 32.56 -18.06 25.89 

 
Tables 10: T-tests for  structural change across time and across spatial scale of analysis using parameter  estimates from Table 9 

 
 
 

Dataset: Large urban 2000 (159,642 obs) Dataset:Suburban 2000 (55,931 obs)  Dataset: Exurban 2000 (79,830 obs) 
Neighborhood = 5 sq km  Neighborhood = 5 sq km  Neighborhood = 5 sq km 

Adj R-Sq:  0.3937  Adj R-Sq:  0.5161  Adj R-Sq:  0.0676 

Variable Estimate 
Standard 

Error t value  Variable Estimate 
Standard 

Error t value  Variable Estimate 
Standard 

Error t value 

Intercept -67.42717 0.46243 -145.81  Intercept -88.9928 0.73313 -121.39  Intercept 28.90027 1.00904 28.64 

log(DC dist) 11.04036 0.06897 160.07  log(DC dist) -0.62311 0.20329 -3.07  log(DC dist) -0.82313 0.16117 -5.11 

log(BA dist) 12.70976 0.06279 202.41  log(BA dist) 19.02737 0.1749 108.79  log(BA dist) 9.62599 0.21068 45.69 

log(other dist) 6.35461 0.06389 99.45  log(other dist) 14.35187 0.1155 124.26  log(other dist) 3.56933 0.09694 36.82 

log(10k+ dist) 0.35066 0.13563 2.59  log(10k+ dist) 11.2783 0.09684 116.47  log(10k+ dist) -4.31805 0.13289 -32.49 

good urban 4.26201 0.13111 32.51  good urban -2.06121 0.28246 -7.3  good urban 3.96981 0.28411 13.97 

bad septic 6.78903 0.19523 34.77  bad septic 0.66339 0.19252 3.45  bad septic 6.36897 0.17904 35.57 

flood 3.5939 0.18672 19.25  flood -4.75299 0.22089 -21.52  flood -3.5938 0.20268 -17.73 

steep 17.47943 0.22166 78.86  steep 0.01286 0.24038 0.05  steep -0.4412 0.24752 -1.78 

ag prime 6.5386 0.1308 49.99  ag prime -0.5837 0.31977 -1.83  ag prime 1.86361 0.26566 7.01 
 
 

Table 11: Expanded monocentr ic model with local spatial heterogeneity controls estimated by county type for  2000  
with 5 square kilometer  neighborhoods 

 
 



Distribution of Residential Sprawl Measure
Neighborhood Size: 500 square meters
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Distribution of Residential Sprawl Measure
Neighborhood Size: 1 square kilometer
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Distribution of Residential Sprawl Measure
Neighborhood Size: 3 square kilometers
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Distribution of Residential Sprawl Measure
Neighborhood Size: 5 square kilometers
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Figures 1a-d: Compar ison of MDP 2000, NLCD 2001 and MPV 2001 for  central Maryland for  0.5, 1, 3 
and 5 km neighborhoods 



 

State of Maryland (circa 2000)
Neighborhood size: 0.5 square ki lometers
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State of Maryland (circa 2000)
Neighborhood Size: 1 square ki lometers
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State of Maryland (circa 2000)
Neighborhood size: 3 square ki lometers

0

20000

40000

60000

80000

0 20 40 60 80 100

%undeveloped in neighborhood

co
u

n
t o

f r
e

si
d

en
tia

l c
e

lls

MDP

NLCD

                

State of Maryland (circa 2000)
Neighborhood Size: 5 square ki lometers
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Figures 2a-d: Compar ison of MDP 2000 and NLCD 2001 for  State of Maryland for  0.5, 1, 3 and 5 km 
neighborhoods 



Large Urban Counties
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Small Urban Counties
Neighborhood size: 1 square ki lometers

0

2000

4000

6000

8000

0 20 40 60 80 100

%undeveloped in neighborhood

co
u

n
t o

f r
e

si
d

en
tia

l c
e

lls

MDP

NLCD

  

Suburban Counties
Neighborhood size: 1 square ki lometers
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Exurban Counties
Neighborhood size: 1 square ki lometers
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Figures 3a-d: Compar ison of MDP 2000 and NLCD 2001 by type of county for  1 km neighborhood 
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Suburban Counties
Neighborhood size: 5 square ki lometers
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Exurban Counties
Neighborhood size: 5 square ki lometers
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                 Figures 4a-d: Compar ison of MDP 2000 and NLCD 2001 by type of county for  5 km neighborhood 
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Figures 5a-d: Compar ison of frequency distr ibution (count and proportion) of the residential sprawl 
measure for  MDP 1973 and MDP 2000 for  1 and 5 square km neighborhoods (State of Maryland) 



Large Urban Counties

0

10000

20000

30000

40000

50000

0 20 40 60 80 100

%undeveloped in neighborhood

co
u
nt

 o
f r

es
id

en
tia

l c
e
lls

1973

2000

         

Large Urban Counties

0

0.005

0.01

0.015

0.02

0.025

0.03

0 20 40 60 80 100

%undeveloped in neighborhood

pr
op

or
tio

n
 o

f r
e
si

d
en

tia
l c

el
ls

1973

2000

 
 

Suburban Counties
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Figures 6a-h: Compar ison of MDP 1973 and MDP 2000 by type of county for  1 km neighborhoods 
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Suburban Counties
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Exurban Counties
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Figures 7a-h: Compar ison of MDP 1973 and MDP 2000 by type of county for  5 km neighborhoods 


