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Urbanized Area in 1992

Urbanized Area in 2001

Area Converted between 1992 and 2001 

      The number of grid-cells converted from non-urban to urban is 12418. All the grid-cells 
are 500m*500m.

Step 1: Calculating the converted area.



Step 2: Zonal statistics.

    According to the chart above, all the counties have areas urbanized from 1992 to 2001 
with positive value of converted grid-cells. Meanwhile, some counties-Indiana, Clarion, 
Westmoreland, Beaver, Luzerne, Washington, Allegheny, Cambria and Philadelphia-are 
losing population.
   A higher value in convertion efficiecy means that with same population grown, 
the increased urban area is larger, thus more efficient. Judging from this standard, 
Lackawanna and Northumberland are the most efficient counties, whereas Clarion and 
Indiana are least efficient ones.

    The Population Change is calculated by population of 2002 minus 1992. The Convertion Efficiency is the average grid-cell number 
per changed population.



Step 3&4: Sensitive Area

1992 Sensitive Land in Pennsylvania     

    As we can see from the 1992 Sensitive Land Map, 
most of the area in Pennsylvania are covered by sensitive 
types of land. And the total number of sensitive grid-cell is 
369843.



Step 5: Converted Sensitive Grid-Cells

  The ratios of converted sensitive grid-cells show that 
larger portion of sensitive lands in Philadelphia and 
Delaware have turned to urban in 2001.
   Accroding to the map which combines the ratio and 
location, it is obvious that southwestern and eastern 
Pennsylvania are losing larger portions of sensitive land. 
In other words,sensitive land within these regions is most 
threatened.
   The number of grid cells that were sensitive lands 
developed upon in 2001 is 4677.

Convertion Ratio Map



Step 6: Future Urbanization Map

Future Urbanization Index Map  

Overlay Factors, Value and Weight 



Step 6: Decision factors for Overlay Analysis and Value Given

Factor 1 : River Proximity

Factor 2 : Hillside Slope

Factor 3 : Landuse Types       I choose the weight and value mainly by the cost 
of restoring after being influenced. The restoration in 
a steep area is extremely hard, so I gave the factor of 
slope a very large weight, 5. For lands beside a river or 
are forests or farms, it seems to have little difference 
in restoring the lands themselves. But taking the 
large, state-scaled or nation-scaled network of rivers, 
it seems that restoring lands beside a river costs 
more in curing the river problems that are caused by 
surrouding areas. So I gave the river proximity with a 
weight of 3, and the landuse with 1.



Step 6: Environmental Sensitivity Index

Environmental Sensitivity Index Map  

Overlay Factors, Value and Weight 



Step 7: Combining Two Maps

0 - Areas not environmentally sensitive and might not be developed

1 - Areas that are environmentally sensitive and might not be developed

10 - Areas that are not sensitive and might be developed

11 - Areas that are sensitive and might be developed

Urbanized Area

Four Catagories of Areas

      Firstly, reclassifying Future Development Index Map 
and Environmental Sensitivity Index Map into two binary 1-0 
maps. For both index maps, I gave the top 3rd value as '1', 
and other value were given value as '0'.
        Since both index maps have turned to 2 values, and 
we need to discuss the meaning of both sides, I converted 
the Urban Map from 0-1 to 0-10. So the four different 
types of areas multipled from 2 binary maps can be clearly 
shown. 



Step 7: Two Maps shows

Distribution of Value-10 Areas

Distribution of Value-11 Areas

Ratio of value-10 Areas in PA County

Ratio of Value-11 Areas in PA County

      From the overall distribution we can see 
that the areas suitable for development mainly 
locate on the eastern and southwestern 
Pennsylvania.
     The ratio of potential developmental 
area  in Philadelphia is smaller compared to 
surrounding counties. But the reason is that 
majority areas in Philadelphia have been 
urbanized. So it is harder for Philadelphia 
to find abundant areas for future urban 
development than other counties that 
surround it.

      From my calculation, sensitive areas 
under threaten of futrue development mainly 
locate on the middle Pennsylvania. For 
those counties with sensitive areas, future 
development must be carefully manipulated. 
Some preservational zones can be set 
beforehead to make sure these vulnerable 
areas can maintain a stable and healthy 
condition.
       Philadelphia has almost no sensitive 
areas within. But that does not necessarily 
mean that future constructions, whatever 
hazardous influence they could generate, 
can be done without any causion. Since 
fewer areas are left undeveloped, future 
development should be more careful.


