
 

Urban Suitable Growth 

 

Step 1: Urban Area change between 1992 and 2001 in Pennsylvania 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The number of grid cells that were converted from 1992 to 2001 was 12408 

 

 

 

 

 

 

 

 

Step 2: Table describing urban land, population change and ratio of two 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

It can be seen from the table that the Cameron has the most efficient urban land 

conversion. The Indiana has the most inefficient way of urban land conversion. 

Firstly, the table is divided into two parts. The first part is the counties with positive change, 

the second on is the counties with negative change. 

The Land Conversion Ratio is calculated by the Urban land Conversion divide the 

Population Growth. It is notable that if the ratio is smaller, the land conversion is more 



effective. The effective way of urban conversion is when the county has the same urban 

conversion area, but it can take in more population growth. Or when the population growth 

is settled, the county needs less land than others. 

This ratio is very important because this ratio represents the efficiency of the use of new 

land. If this is small or moderate, this means that the transition from non-urban to urban 

meets the needs of urban growth. If this ratio is large, it means that there is no obvious 

population growth in the city's conversion, which requires reconsidering whether it makes 

sense to continue urban development in the region. 

However, this ratio I think is also flawed. If there is a small number of newly developed 

urban areas, the ratio will be small, but it may not be that their land use is very effective. 

Because it is very likely that these new land does not meet the needs of the new population, 

the area of the development area of the city is small because of the small county 

development capacity. To some extent, this ratio is not objective enough. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Step 3: Map describing 1992 Sensitive Lands and Table 

 



The table indicate the amount grid cells and the area of the sensitive lands in 1992 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Description: 

When using the raster calculator to identify if the place is sensitive, I use the select rule: 

“Water” | “Forest” | (“Pasture” &” Farm”) 

I assume that the Pasture should occur with Farm, it can be identified as sensitive. 

 

 

Step 4: The table include the number of Grid cells which is sensitive in 

1992 developed upon 2001 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The Allegheny, Butler, Clearfield, Monroe, Washington and Westmoreland is the top 6 

counties with urban growth threatening to the sensitive lands. From the map, it is notable 

that Most of them are gathered in the southwest, which shows that although the southwest 

is a sensitive area, the urban has expanded rapidly in recent years. 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Step 6: Three Scaled Decision factors and Future Urbanization Index Map 

 



Description:  

Use the Euclidean distance dealing with the sites are within 6 kilometers of urban and the 

sites within 10kilometers of 4-line. There is a tip for dealing with the sites within 6 kilometers 

of urban. For the problem that it can’t be reclassify as quantile in 100 value. It is possible 

to use Euclidean distance without setting the distance and reclassify it into 100 value 

quantiles. And then do it twice with Euclidean distance with 6km distance, and then 

reclassify its value less than 6000 as 1, and then use raster calculator to multiply them 

together. 

In the process of reclassification, the closer to the highway, the higher the score. The closer 

the city is to the existing city, the higher the score. The slope is less than or equal to 2 and 

the smaller, the higher the score. 

Calculate the final score by the given weight: 

Future Urban Index

= (slope score × 3 + Undeveloped sites Near Urban × 4

+ road proximity × 2) 

 

At last, making the Future Urban Index map with 5 Quantile Breaks. 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Step 6: Environmental Sensitivity Index Decision Factors 



Step 7: Final Environmental Sensitivity Index 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Description:  

In step 6, there are three decision factors, they are the active farm and forest, the 

undeveloped sites with 1000 meters of river and the hillsides have slope more than 15. 

The three maps use binary 0 and 1 to describe the decision factors. The 1 means it is 

accord with the condition. 

In step 7, I set the weights by myself, I give the undeveloped sites with 1000 meters of river 

a weight of 5, the hillsides have slope more than 15 a weight of 2 and active farm and forest 

a weight of 4. Undeveloped sites with 1000 meters of river has the highest weight because 

River basins are large in area. In addition, few governments regularly monitor to ensure 

the ecological quality of river basins. At the same time, the impact of human behavior on 

water resources is enormous. Farms and forests are one point lower than rivers because 

I think they are regularly protected and monitored. For example, if the farm is destroyed, 

the farmer will keep it in time. There are abnormal events in forests, such as fires, private 

logging, etc., and related department will find it in time. I gave the minimum weight 2 for 

the slope, because slopes greater than 15 are often forests and mountains, and secondly, 

such landforms are not suitable for construction, so his reflection on ecological sensitivity 

should not be particularly obvious. So the final Environmental Index: 

Final Enviromental Index

= (undeveloped sites with 1000 meters of river × 5 + farm and forest × 4

+ slope >= 15 × 2) 



Step 8: 4 Categories combing the Environment Sensitivity with Future 

Urbanization 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Description: 

I give the area can be developed the value 1, can not be developed the value 0. I give 

the area are sensitive the value 0, not sensitive the value 10. Through the addition to 

add them together in raster calculator. 

The reason for this assignment value is that sensitivity should be the main factor to be 

considered. Because if the area is sensitive, then this area has a weak self-recovery ability 

for the damage caused by urban construction. 

The disruption caused by construction in sensitive areas greatly exceeds the benefits of 

new urbans, and it also reduces the living conditions of existing urbans. 

11 The area is not sensitive and might be 

developed 

10 The area is not sensitive and might not be 

developed 

1 The area is sensitive and might be 

developed. 

0 The area is sensitive and might not be 

developed 



Step 9: Maps showing the two case might be developed 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Description： 

In general, there are few development sites available in Philadelphia. This is reasonable 

because the urbanization process in Philadelphia itself is very early. The level of 

urbanization is also high, and the lack of a development environment within the 

Philadelphia county is also a reality. 

From the map, Philadelphia's ecologically sensitive and developable areas are few, with 

only a small portion of the northwest, and Philadelphia's non-sensitive developable areas 

are concentrated in the northeast. This part is larger than the ecologically sensitive and 

developable area. These areas should be considered when urban construction needs 

increase. This shows that Philadelphia has potential for expansion in the future in the 

northern region. 

 

 

 

 

 

 

 


