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FRAMEWORK and Land Use Land Cover  

Organizations are currently concentrating on identifying and 
using existing information with Intranet and Internet geo-
applications. 
 
Many layers nationwide do not contain detailed data required for 
regulatory agencies or to leverage other Internet applications. 
 
Strained budgets are requiring more coordination just to fund 
GIS data development projects. 
 
The current national framework model does not include Land 
Use Land Cover as a layer.  Most of the US does not have 
detailed LULC from which to make critical environmental 
decision making (as well as many others) in a timely manner. 
 
Since LULC is critical for so many environmental analyses and 
models.. A national discussion needs to begin on how states 
(including counties and muns) can work with federal agencies 
to build a consistent more detailed LULC framework. 
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2007 Land Use/Land Cover Update 
All LU/LC data sets produced using the same basic technique: 

        Photo-interpretation of aerial imagery. 

Modifications due to advances in technology, image resolution and 
image capture result in more accurate and more detailed 
delineations: 
1986 done using an analog method; 1:24000 scale basemaps; 2.5 acre 

minimum mapping unit (mmu); 40 categories 

1995, 2002 and 2007 done in a digital environment using interactive 
editing  

1995 from 1:12000 scale digital images, 1 meter pixels, scanned aerial 
photos; 1 acre mmu; added Impervious surface estimates: ~60 
categories 

2002 from 1:2400 scale digital images; 1 foot pixels, scanned aerial 
photos; 1 acre mmu; ~75 categories 

2007 from 1:2400 scale digital images; 1 foot pixels; direct digital image 
capture; 1 acre mmu; ~80 categories 

 
 

 

 
 

 



 Photo-basemap: 1:24000 scale original; analog process; positional accuracies +/-60 feet 

Where we started 



2007 Color Infrared  Digital Image: 1:2400 scale;1 ft. pixels; direct 
digital image; positional accuracies +/- 4 ft. (95% accuracy) 

Where We Are 



 Classification system used in all LU/LC data sets is a 
modified Anderson (1976) system developed by USGS: 

7 major categories: Urban  (1000) 

     Agriculture (2000) 

     Rangeland (3000)* 

     Forest  (4000) 

     Water (5000) 

     Wetlands (6000) 

     Barren Land (7000) 

       *No true rangeland in New Jersey 

 

 

Classification System: Anderson et al. 1976  
Edited for Each Iteration 



2007 Land Use/Land Cover Update  

 

The classification system is hierarchical so each general 
category can be further divided into more detailed 
categories 

For example; 

1000 Urban  (level I) 

    1100 Residential:  (level II) 

       1110  Multiple Unit, High Den.       (level III) 

        1120 Single Unit, Medium Den.           “ 

        1130 Single Unit, Low Den.                  “ 

        1140 Single Unit, Rural                         “ 

 

 

     

 

 

 

    

 







2002 Image with land use polygons and codes 

2002-2007 LU/LC update: 
Direct digital process using heads-up editing 
adding changes directly to the 2002 layer. 



2002 polygon boundaries and codes are retained 





Summary of Classification Type (Label07) and Count and 
Sum_Acres for a Watershed 



This Selection Shows Forest Lost From 2002 to 2007 by Class 

Most of the Forest Lost Is to Residential Single Family 
Low Density 



2002 Image with Edits from 2007 Already Made 



The Ex-urbanization of America 

2002 2007 



Land Use Type 2002 2007 Net Change Per/Year 

Agriculture 594,599 566,045 -28,554 -5,711 

Barren Land 59,138 51,678 -7,460 -1,492 

Forest 1,568,809 1,526,367 -42,442 -8,488 

Urban Land 1,452,077 1,532,364 +80,287 +16,057 

Water 803,611 810,541 +6,930 +1,386 

Wetlands* 1,005,735 996,975 -8,760*    -1,752* 

Land Use Type 1995 2002 Net Change Per/Year 

Agriculture 652,334 596,804 -55,530 -7,933 

Barren Land 57,562 61,352 +3,789 +542 

Forest 1,616,683 1,575,220 -41,463 -5,923 

Urban Land 1,334,476 1,440,464 +105,988 +15,141 

Water 800,610 800,572 -38 -6 

Wetlands* 1,022,291 1,009,544 -12,747* -1,821* 

Land Use Type 1986 1995 Net Change Per/Year 

Agriculture 744,382 659,017 -85,365 -9,485 

Barren Land 57,223 57,971 +748 +83 

Forest 1,641,279 1,602,578 -38,701 -4,300 

Urban Land 1,208,553 1,342,525 133,972 +14,868 

Water 783,334 788,479 +5,145 +572 

Wetlands* 1,049,269 1,033,471 -15,798* -1,755* 

State wide Land Use/Land Cover Statistics 1986-2007 (In Acres) 

*includes all wetlands changes, both natural and artificial, and to both natural and disturbed wetlands 



0

200,000

400,000

600,000

800,000

1,000,000

1,200,000

1,400,000

1,600,000

1,800,000

Fore
st

Wetl
an

ds
 

Wate
r

Agri
cu

ltu
re

Barr
en

 La
nd

Urba
n L

an
d

1986
1995
2002
2007

Net Level I Acreage Values, 1986-2007 



Major Urban Category Increases: 2002-2007 (Acres)* 
 

Residential, Rural, Single Unit:     + 26,248 
Other Urban or Built-Up Land:                 + 16,693                         
Residential, Single Unit, Med. Density:  + 12,197  
Residential, Single Unit, Low Density:   + 11,148 
Commercial/Services:       + 6,552  
Recreational Land:       + 4,994  
Residential, High Den./Multi-Dwelling:              + 4,651  
Storm Water Basins:       + 3,528 
Industrial:                                + 3,111 
Transportation/Comm./Utilities:                          + 1,063 

 
  Impervious Surface Changes:  
 
  Total Acres 2002: 485,189 
  Total Acres 2007: 508,696 
           Net Change: +23,407 

 



2007 Land Use/Land Cover Update 

 

•aquifer recharge   

•ground water/surface water flow modeling   

•carbon sequestration 

•endangered species habitat mapping 

•habitat fragmentation 

•air quality modeling  

•riparian corridor buffer analysis 

•smart growth  (green growth, sustainability) 

•water quality/storm water management studies 

•management plan development (Highlands, Pinelands)  

  
 

LU/LC data are key components in many other analyses: 



SUMMARY: The New Jersey LULC 21 Year Experience 

Land Use Land Cover can be delineated to over 80 classes using a 
classification system like Anderson et al. and photo-interpretation 
 
Local, county, state and federal scientists and regulators require 
detailed LULC.  
 
Increased detail leads to better and faster decision making either in the 
office or on mobile devices in the field. 
 
New Jersey DEP and AIS teamed to deliver 4 iterations of LULC over 
a 21 year period to date to give quality change and trends in LULC 
for environmental protection. 
 
How does this study impact the creation of LULC nationally?? 
 



Delineation of LULC Using Aerial Imagery and 
Classic Photo Interpretations and Delineation. 

 



National Land Cover Dataset LULC 
For the Same Area 

 

Problem: Many clients will search and find only this 
data to try and solve site specific issues. 



NLCD Linework (black) with Classification Codes (orange) Over 
Traditional Delieation Linework and Codes (yellow) 



FRAMEWORK and Land Use Land Cover  

 
Land Use Land Cover is the #1 download from NJDEP. 
 
Since LULC is critical for so many environmental analyses and 
models.. A national discussion needs to begin on how states 
(including counties and municipalities) can work with federal 
agencies to build a consistent more detailed LULC 
framework. 
 
 
 
 



QUESTIONS? 

To view this data: Search on NJ-GeoWeb* or NJGIN 
Or visit\www.nj.gov/dep/gis 

 
 

Larry Thornton: 
 

larrythornton@SolutionsGIS.com 
lthornto@aisgis.com 

larry_thornton@verizon.net 
 
 
 



Mapping Criteria for LULC 
Ø Know your clients needs (intra, Internet) 
Ø In the 1980’s: use the best photo-basemaps available or  
       make a set that meets National Map Accuracy Standards 
Ø Use a simple hierarchical classification system developed  
       for photo-interpretation. 
Ø In the 1990s: use high quality digital imagery CIR, leaf off. 
        If not available …fly it. 
Ø Test leading image processing software v. 
        photo-interpretation. 
Ø Follow Best Practices and Standards for the project but  
        maintain  consistency. 
Ø Try to use the same contractor, if possible. Steep learning   
        curve. 
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