


ÅCurrent process for assessing 
suitable places for transmission lines 

ÅAdding social data 

ÅMethodology 

ÅIntroduction of the DotSpatial 
Application 
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ÅPlanning 
ïCost Studies 
ïPhysical constraints  
ÅLeast cost path 

ÅPermitting and regulatory hurdles 
ïLines planned around regulatory 

constraints 
Å0ÕÂÌÉÃȭÓ ÂÅÓÔ ÉÎÔÅÒÅÓÔÓ 
ÅEnvironment 

ÅLines are proposed based on planning 
results 
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ÅPlanning 
ÅPermitting and regulatory hurdles 
ÅLines are proposed based on planning results  
ÅPublic hearings 
ïProposed lines compliant to physical, fiscal, and 

regulatory constraints are presented to the public 
ïPublic input gathered 
ïMaintain public trust and goodwill towards utility  

ÅReworks 
ÅRepeat 
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ÅAdding social data to the process 

ïStreamline the current process 

ÅIt is expected that considering social data 
in the design phase of line siting:  
ïSoftens public opposition to a possible line by 

incorporating public attitudes in the design 
process 

ïReduces the overall costs and time associated 
with the placement of a proposed line 
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ÅSurvey of Public Attitudes on Where 
a Line Should or Should not be Sited 

ÅMultivariate Analysis of Survey 
Results 

ÅCustom GIS Software Application 
Built on the DotSpatial Framework 
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ÅWe start with the ground 
configuration of a single polygon 
feature class and convert it to a grid 
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Ranch 3

Ranch 2
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1 1 ND ND ND 1 ND ND ND ND

ND ND ND ND ND 1 ND ND ND ND

ND ND ND ND ND 1 1 1 1 ND

ND ND ND ND ND ND 1 1 1 ND

ND ND ND ND ND ND 1 1 1 ND

ND ND ND ND ND ND ND ND ND ND

ND ND ND ND ND ND ND ND ND ND

ND 1 1 1 ND ND ND ND ND ND

ND 1 1 1 ND ND ND ND ND ND

ND ND ND 1 ND ND ND ND ND ND



Å"ÁÓÅÄ ÏÎ ÔÈÅ ÕÔÉÌÉÔÙȭÓ ËÎÏ×ÌÅÄÇÅ ÂÁÓÅȟ 
the raster is reclassified with the 
proper weights 
 
 
 
 
ÅȰ.Ï $ÁÔÁȱ ÃÅÌÌÓ ÎÅÅÄ ÔÏ ÂÅ ÒÅÃÌÁÓÓÉÆÉÅÄ 

to 1s so they do not change the 
weighted values of another feature 
class at this point in the process 
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ÅAt the heart of the application is a 
Monte Carlo simulation 

ïResamples the question sets 

ïProduces multiple least cost paths 

ïAllows the consideration of all 
respondent attitudes 
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ÅConsider the following figures for the question 
of lines should be placed away from ranches: 
 
 
 
 
 
 
ï A random variable is selected between 0 and 1, in this case 

0.92 
ï From Figure B we see that the variable falls in the range of 

choice D, a choice carrying only 5% of the respondents, 
normally this choice would not be considered 

ï The more times the simulation is run, the closer the results 
will mimic the survey results and the normal distribution 

ï The result is the probability increases that each choice is 
considered in the final line representation on the map 

13 of 

0-0.10

0.11-0.40

0.41-0.90
0.91-0.95

0.96-1.00

Figure B

A

B

C
D

E

10

30

50

5 5

A B C D E



Å Raster values are multiplied by a weighting scheme 
based on frequency data from each pass through the 
Monte Carlo Simulationɂin this case a five tiered 
uniform response distribution 
 
 
 
 
 

Å This weighting scheme allows responses weighted as 
0.1 to substantially lower the weight given by the 
utility while 0.9 would lower the weight from the 
utility only slightly 
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ÅThis example pass through the Monte Carlo 
simulation selects the frequency assigned 
0.1 as its modifier weight and results in this 
raster: 
 
 
 
 
 
ÅThe ranch areas in this configuration have a 

much lower final weightɂagreeable survey 
answers would be weighted this way 
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1 0.08 0.08 0.08 1 1 1 1 1 1

1 1 1 0.08 1 1 1 1 1 1



ÅA frequency assigned a 0.9 modifier 
weight results in this raster:  
 
 
 
 
 
ÅThe overall weight is only slightly 

alteredɂdisagreeable answers would 
be weighted this way 
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1 1 1 0.72 1 1 1 1 1 1



ÅTo characterize the social data costs 
with the utility data, the resulting 
weight is subtracted from 1 
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0.92 0.92 1 1 1 0.92 1 1 1 1

1 1 1 1 1 0.92 1 1 1 1

1 1 1 1 1 0.92 0.92 0.92 0.92 1

1 1 1 1 1 1 0.92 0.92 0.92 1
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1 1 1 1 1 1 1 1 1 1

1 1 1 1 1 1 1 1 1 1
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1 0.92 0.92 0.92 1 1 1 1 1 1

1 1 1 0.92 1 1 1 1 1 1

0.28 0.28 1 1 1 0.28 1 1 1 1

0.28 0.28 1 1 1 0.28 1 1 1 1

1 1 1 1 1 0.28 1 1 1 1

1 1 1 1 1 0.28 0.28 0.28 0.28 1

1 1 1 1 1 1 0.28 0.28 0.28 1

1 1 1 1 1 1 0.28 0.28 0.28 1

1 1 1 1 1 1 1 1 1 1
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1 1 1 0.28 1 1 1 1 1 1

From the 0.1 weight  
Should avoid ranches 

From the 0.9 weight 
No need to avoid ranches 



ÅEach pass through the Monte Carlo 
simulation creates a least cost path 

ïEach of the rasters associated with a 
frequency set are multiplied together 
to create a cost raster 
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ÅEach pass through the Monte Carlo 
simulation creates a least cost path 

ïA least cost path is generate from the 
resulting cost raster 

 

 

ïThe process is cumulative resulting in a 
group of least cost paths 
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ÅBuilt on the DotSpatial Framework Libraries 
ïOpen Source benefits 
ÅOpen to developers to customize and improve 

ïAdds innovation outside the scope of the original 
project 

ÅJoins GIS analysis functions with statistical 
inputs for increased understanding of the 
implications of line placement 
ïExtends the basic mapping functions of GIS 
ÅRaster manipulation 

ÅMonte Carlo simulation  

ÅLeast cost path analysis 
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ÅXML Import File exported from 
Excel 




