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Areal Weighting (BG 211110069001)
4 8

0.02% of land - 24.36% of land

75.62% of land

10

= “Population” within target zone is estimated as % of source
zone area within target zone



National Land Cover Database

NLCD Land Cover Classification Legend

I 11 Open Water

[ 112 Perennial Ice/ Snow

[ 121 Developed, Open Space

[ 122 Developed, Low Intensity
I 23 Developed, Medium Intensity
I 24 Developed, High Intensity

[ 131 Barren Land (Rock/Sand/Clay)
[ 41 Deciduous Forest

I 42 Evergreen Forest

[ 143 Mixed Forest

[ 51 Dwarf Scrub*

[ 152 Shrub/Scrub

[ 171 Grassland/Herbaceous

[ 172 Sedge/Herbaceous*

[ 173 Lichens*

174 Moss*
[ 181 Pasture/Hay

[ 82 Cultivated Crops
[ 190 Woody Wetlands
[ 95 Emergent Herbaceous Wetlands

* Alaska only




Spatially Refined Areal Weighting
4 8

0.02% of land - 22.18% of land

77.80% of land

10

= Land thatis unlikely to contain “population” is removed
prior to the calculation of areas



Spatially Refined Areal Weighting

26 Target Units 575 Source Units

1,100 Unioned Units



Areal Weighting

Table

ERAE- Rl L

e
FID Sha GISJOIN GEQID AREA BG | COUNDIST | AREA CD| AREA UMNION
481 | Polygon G21011100007001 | 211110007004 243925 51 21718900 243925

480 | Polygon | G21011100007002 211110007002 | 208830 B 21718000 ]
1067 | Polygon G21011100007003 | 211110007003 386512 S 21718900 366512
4759 | Polygon G21011100008001 | 211110008004 243045 S 21718500 243049
1065 | Polygon G21011100009001 | 211110009001 310540 1 37988100 c.41164
1068 | Pohrgon G21011100008001 | 2111100020041 310540 S 21718800 310534
277 | Poygon | G21011100000002 | 211110000002 | 323137 T 37988100 7 20674
784 | Polygon G21011100090001 | 211110010004 419347 1 37928100 142817
785 | Polygon G21011100010001 | 211110010001 419547 S 21718900 110694
785 | Pohygon G21011100090001 | 2111100100041 419847 6| 13308500 166236
1062 | Pohygon G21011100010002 | 211110010002 332382 1 379228100 255183
1063 | Polygon G21011100070002 | 211110010002 322382 S 21718900 T6.4162
1064 | Polygon G21011100090002 | 211110010002 322382 8| 13308500 851126
234 |Polygon | G21011100010003 | 211110010003 | 595588 1| 37988100 595555
235 | Polygon G21011100010003 | 211110010003 SO5586 6| 13308500 30,4389
65 | Polygon G21011100091001 | 291110011004 EB0644 1 37888100 140837
66 |Polygon | G21011100011001 | 211110011001 | 560644 5 [ 21718300 19707
232 | Polygon G21011100011002 | 211110011002 258881 1 37988100 122486
233 | Polygon G21011100091002 | 211110011002 258881 S 21718800 136185
5947 | Polygon G21011100011003 [ 211110011003 510159 1 37988100 993089
5438 | Polygon G21011100091003 | 211110011003 510159 51 21718900 410850
563 | Polygon G21011100012001 | 211110012004 1362530 1 37928100 12688580
954 | Polygon G21011100012001 | 211110012001 1362530 S 21718900 929455
944 | Polygon G21011100012002 | 211110012002 873153 1 37988100 278149
o4 0k b E (0 out of 1100 Selected)




Areal Weighting

Table

ERAE- Rl L

unicn_refined

Sha G15JOIN GEQID AREA BG | COUNDIST | AREA CD| AREA UNION PROP BG
481 | Polygon G21011100007001 | 211110007001 243525 3 | 21718500 243525 1
[ 280 | Polygon | G21071100007002 | 211110007002 | 296630 2 21716900 206630 1
1067 | Polygon G21011100007003 | 211110007003 356512 3| 21713500 3663512 1
475 | Polygon G21011100002001 | 211110008001 243045 5| 21718500 243045 1
1065 | Polygon G21011100008001 | 211110008001 310540 1| 37983100 341164 0.000M7
1056 | Polygon G21011100008001 211110008001 310540 5| 21718500 310534 0.995531
477 | Polygon G21011100009002 | 2111100058002 I2IIT 1| 37588100 T7.25674 0.000023
724 | Polygon G21011100010001 | 211110010001 419247 1| 37883100 142817 0.340403
785 | Polygon GZ21011100010001 | 211110010001 419847 3| 21713500 110694 0.263653
726 | Pohygon G21011100010001 [ 211110010001 415547 G [ 13308500 166236 0.3595544
1062 | Polygon G21011100010002 | 211110010002 322382 1] 37583100 256193 0.794588
1063 | Polygon GZ21011100010002 | 211110010002 322382 3| 21713500 75.4162 0.000237
1054 | Polygon G21011100010002 | 211110010002 322382 6| 13308500 651126 0.205075
234 | Polygon G21011100010003 | 211110010003 395586 1| 37588100 595556 0.99995
235 | Polygon G21011100010003 | 211110010003 395506 6| 13308500 30.4589 0.000051
65 | Pohygon G21011100011001 | 211110011001 50644 1| 37883100 140837 0.251384
65 | Polygon G21011100011001 | 211110011001 50644 5| 21718500 415707 0.748516
232 | Polygon G21011100011002 | 211110011002 258681 1| 37583100 122486 0.473502
233 | Polygon G21011100011002 | 211110011002 2586381 5| 21718500 136195 0.526453
947 | Polygon G21011100011003 | 211110011003 310159 1| 37983100 993089 0.1945853
948 | Polygon G21011100011003 | 211110011003 310159 3| 21718500 410650 0.805337
953 | Polygon G21011100012001 | 211110012001 1362530 1| 37583100 1268580 0.931731
954 | Polygon G21011100012001 | 211110012001 1362530 3| 21713500 9259455 0.088215
944 | Polygon G21011100012002 | 211110012002 878153 1| 37588100 &78145 0999595

o4 63 » b E (0 out of 1100 Selected)




Areal Weighting

Table
ERAE- Rl L
unicn_refined

FID | Shape * GISJOIN GEOID AREA_BG | COUNDIST | AREA_CD| AREA_UNION PROP_BG totpop

481 | Polygon G21011100007001 | 211110007001 243525 3| 21718500 2435925 1 a2

420 | Polygon G21011100007002 | 211110007002 205630 5| 21718500 206630 1 1121
1067 | Polygon G21011100007003 | 211110007003 356512 3| 21713500 3663512 1 940
475 | Polygon G21011100002001 | 211110008001 243045 5| 21718500 243045 1 1128

787 | Polygon G21011100008002 | 211110008002 855114 5| 21718500 856114 1 1166
1065 | Polygon G21011100008001 | 211110008001 310540 1| 37983100 341164 0.000M7 1166
1088 | Polygon G21011100008001 | 211110008001 310540 5| 21718500 310534 0.9959931 1166
477 | Polygon G21011100009002 | 2111100058002 I2NIT 1| 37588100 T.25674 0.000023 1Mz

478 | Polygon G21011100009002 | 211110009002 323137 3| 21713500 323130 0.995575 102

724 | Polygon G21011100010001 | 211110010001 419247 1| 37883100 142817 0.340403 535

785 | Polygon GZ21011100010001 | 211110010001 419847 3| 21713500 110694 0.263653 335

726 | Polygon G21011100010001 | 211110010001 4159547 G| 13308500 166236 0.355544 335
1082 | Polygon G21011100010002 | 211110010002 322382 1| 37583100 256193 0.794538 754
1063 | Polygon GZ21011100010002 | 211110010002 322382 3| 21713500 75.4162 0.000237 754
1054 | Polygon G21011100010002 | 211110010002 322382 6| 13308500 651126 0.205075 754
234 | Polygon G21011100010003 | 211110010003 395586 1| 37588100 595556 0.99995 1400

235 | Polygon G21011100010003 | 211110010003 395506 6| 13308500 30.4589 0.000051 1400

65 | Pohygon G21011100011001 | 211110011001 50644 1| 37883100 140837 0.251384 1536

65 | Polygon G21011100011001 | 211110011001 50644 5| 21718500 415707 0.748516 1536

232 | Polygon G21011100011002 | 211110011002 258681 1| 37583100 122486 0.473502 756

233 | Polygon G21011100011002 | 211110011002 2586381 5| 21718500 136195 0.526453 756

947 | Polygon G21011100011003 | 211110011003 310159 1| 37983100 993089 0.1945853 1079

948 | Polygon G21011100011003 | 211110011003 310159 3| 21718500 410650 0.805337 1079

953 | Polygon G21011100012001 | 211110012001 1362530 1| 37583100 1268580 0.931731 915

954 | Polygon G21011100012001 | 211110012001 1362530 3| 21713500 9259455 0.088215 915

944 | Polygon G21011100012002 | 211110012002 878153 1| 37588100 &78145 0999595 1013

60 » E (0 out of 1100 Selected)




Areal Weighting

Table

ERAE- Rl L

union_refined
FID | Sha GISJOIN GEOID AREA BG| COUNDIST | AREA CD| AREA UNION PROP BG tot
431 | Polygon | G21011100007001 | 211110007001 | 243925 5| 21718900 243925 1 802 802
480 | Polygon | G21011100007002 211110007002 | 208830 B 21718500 | TOBE 30 T 1121 12T |
1067 | Polygon | G21011100007003 | 211110007003 | 366512 5 | 21718900 366512 1 940 940
479 |Polygon | G21011100008001 | 211110008001 | 243049 5 | 21718900 243049 1 1129 1129
1065 | Polygon | G21011100009001 | 211110009001 310540 1| 37988100 5.41164 0.000017 1166 0.0203198
1066 | Polygon | G21011100009001 | 211110008001 310540 5 | 21718900 310534 0.999981 1166 1165.98
477 | Polygon | G21011100009002 | 211110009002 | 323137 1] 37988100 7.29674 0.000023 1012 0.022852
784 | Polygon | G21011100010001 | 211110010001 | 419847 1] 37988100 142917 0.340403 535 182.116
785 [Polygon | G21011100010001 | 211110010001 | 419847 5 | 21718900 110694 0.263653 535 141.054
786 | Polygon | G21011100010001 | 211110010001 | 419847 6| 13308500 166236 0.395944 535 211.83
062 | Polygon | G21011100010002 | 211110010002 | 322382 T| 37988100 256193 0. 794688 764 607 142
1063 | Polygon | G21011100010002 | 211110010002 | 322382 5 | 21718900 76.4162 0.000237 764 0.181096
1064 | Polygon | G21011100010002 | 211110010002 | 322382 6| 13308500 661126 0.205075 764 156.677
234 Polygon | G21011100010003 | 211110010003 | 595586 1| 37988100 595556 0.99995 1400 1399.93
235 [Polygon | G21011100010003 | 211110010003 | 595586 6| 13308500 30.4339 0.000051 1400 0.071668
65 |Polygon | G21011100011001 | 211110011001 560644 1| 37988100 140937 0.251384 1536 326.126
66 | Polygon | G21011100011001 | 211110011001 560644 5 | 21718900 419707 0.743616 1536 1149.87
232 [Polygon | G21011100011002 | 211110011002 | 258681 1| 37988100 122486 0.473502 756 357.968
233 [Polygon | G21011100011002 | 211110011002 | 258681 5 | 21718900 136195 0.526498 756 398.033
947 |Polygon | G21011100011003 | 211110011003 | 510159 1| 37988100 99308.9 0.194663 1079 210.041
948 |Polygon | G21011100011003 | 211110011003 | 510159 5 | 21718900 410850 0.805337 1079 868.958
963 |Polygon | G21011100012001 | 211110012001 | 1382530 1| 37988100 1269580 0.931781 915 852 58
964 | Polygon | G21011100012001 | 211110012001 | 1362530 5 | 21718900 929455 0.068215 915 624171
944 |Polygon | G21011100012002 | 211110012002 | 878153 1| 37988100 878149 0.999995 1013 1012.99

o4 67 » w E (0 out of 1100 Selected)




Spatially Refined Areal Weighting
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Validation and Accuracy

£) Rstudio T——
File Edit Code View Plots Session  Build Debug
Q- -

@7 new code.R | final
el y" Filter
coundist totpop hu hh

1 T 24703.63 T1769.83| 9898497
2 2| 25890394 1215445 T0586.767
3 3 2744279 12081.65 T0978.250
- 4| 267101.27 | 13657.717 | T17110.357
1 5 27454.36  13063.39 | 10538.095
6 6 30715559 71590798 | 12766277
7 7 29349.02 T13364.07 | 12666844
8| 2908761 1485869 | 13591.734

9 9 3027593 1594885 | 14625460
10 10| 2926029 14477.05 T12896.854
11 11| 28715588 12250.02 112751713
12 12| 29367.74 | 12346.09 T1522.672
13 13 32201.15 1271209 712009140
14 14| 2748569 171362.74 T10342.886
15 15| 28021.57 | 128571.13  T17141.153
16 16 3073921 1308824 12478607
17 17| 29746.710 | 17179536 112705712
18 18| 30478.23 1442239 713247.104
19 19| 29527.74 | 12532.28 T1884.060
20 20 29279.55 | 11463.57 | 10947.224
21 21 26604.20 1225862 T0786.452
22 22| 29602.88 | 127714.72 | 11942462
23 23 28056.62 | 112719.15| 10699380
24 24| 30735713 | 13136.85 | 127104.252
25 25 2788194 11704.52 T03714.220
26 26 29682.00 | 14862.714 | 136713.663

population,.; = 746,580
cd

z housing units.q; = 337,943
cd

z households,.; = 305,832
cd

These numbers should match
(exactly) the sum from the
block groups and the county
total given in the ACS!

How does error arise?




Block Group Data




R code

» Load the required libraries (install them first if necessary)

= The options command changes scientific notation in display

= The file “bg to council.csv” contains the proportion of the block
group that belongs within each council district

= The file “bg data.csv” contains the block group demographic data

library(foreign)
library(rgeos)
library(dplyr)

options(scipen=999)

prop<-read.csv("D:/onedrive/bellarmine/bg to council.csv")
data<-read.csv("D:/onedrive/bellarmine/bg data.csv")




R code

= The left_join command joins the two datasets by geoid to create
the master dataset “joined”

= The dataframe “data_adj” is created to hold the areally weighted
(adjusted) data

= The dataframe “data_adj” will contain an observation for each
block group/council district intersection (n=1100)

joined<-left_join(prop,data,by="geoid")

data_adj<-data.frame(matrix(ncol=7,nrow=1100))

colnames(data_adj)<-colnames(data)
data_adjSgeoid<-joined$Sgeoid
data_adjScoundist<-joinedScoundist




R code

= The “c” and “d” variables are seeds for the loop

= The loop multiplies each block group characteristic (e.g.,
population) by the block group proportion in each council district

= The dataframe “data_adj”

c<-1
d<-9

for (i in 9:ncol(joined)) {

data_adj[,c]<-joined[,d]*joinedSprop_bg
c<-c+1
d<-d+1

}



R code

= The summarise command sums the adjusted data for each
variable over each of the council districts

= The dataframe “final” holds the aggregated data, and should
have a number of observations equal to the number of council
districts (n=26)

= This dataframe can be written to a .csv file (or other filetype)

(data_adj %>%
group _by(coundist) %>%
summarise_each(funs(sum))
) -> final

write.csv(final,"C:/users/mhruth01/desktop/final.csv")





https://www.qgis.org/
https://www.census.gov/geo/maps-data/data/tiger.html
https://www.nhgis.org/
http://portal.louisvilleky.gov/service/data

R code

= R can read both shapefiles and .kml files

= Requires the rgdal package

= The spTransform command changes the projection of the data

library(rgdal)

ogrlistLayers(dsn="D:/onedrive/bellarmine/metrocouncildistricts.kml")
council<-readOGR("D:/onedrive/bellarmine/metrocouncildistricts.kml","Metro Council Districts")
council<-spTransform(council, CRS("+init=epsg:2205"))

bgl10<-readOGR(dsn="D:/onedrive/bellarmine",layer="bg10_refined")
plot(bg10)
councilll<-readOGR(dsn="D:/onedrive/bellarmine",layer="council11")
plot(councilll)




