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Abstract Results
Redline mapping, as practiced by the Home Owner’s Loan Corporation (HOLC) in the 1930s, has been criticized A majority of the land area assigned in 1937 was designated Grade C, = N o 3 e
for evident racial dlscnmm.atlo.n |n.add|t|on t.o financial risk assessrr?e;nt. Modern uniban tree Fanopy cover has though more zones were assighed to Grade D (i.e. “redlined”) than =3 *
been demonstrably lower in historically redlined zones of four US cities already. This project is focused on ther (Table 1). Most of the Grade A land : dinth 1 i 5 5
Indianapolis, IN, where a HOLC map was developed in 1937. Analysis using a geographic information system any other (Table ) ostorthe r_a _e E.m ar_ea was foundin the 2 1. ” £ Legend
(GIS) was conducted in order to detect evidence of an ecological legacy of redlining. Using this method, evidence north part of the city, near the Meridian Hills neighborhood. HoLC 2
of relatively high-intensity development, low greenspace and forest cover, and disproportionately high Neighborhoods gaining Grade B designation were scattered : ones
incidences of brownfield, Superfund sites, industrial waste sites, and Interstate highways were detected in throughout the City’ while Grade C designations were common on the Lawrence
hlsto.rlcally redlined zones in Indianapolis. While oppo.rtunltles for furth.e.r and.more (?Ie.talle(.zl resgath arg outer edges of the HOLC map. The redlined zones were especially N\ fwsenss :
considered, the method employed here should be replicable for other cities with redlining histories in Indiana : : ‘ -

common in the central core of the city and nearby to the south. £

and other states with comparable spatial datasets.

While most HOLC zones were less than 2 square miles, the largest

Introduction (Zone C5) was greater than 25 square miles (Figure 5).
Lo Table 1. Summary of 1937 HOLC zones in £
/ i il Population 364,161 386,972 . s Ahe T iy
The Home Owner’s Loan Corporation (HOLC) utilized maps e S e Indianapolis, based on geometry calculations of anaoe ol N y
which classified risk of loan defaults in cities across the United African American  12.1%  13.2% vectors drawn in ArcMap 10.4 and summarized in o | BN I —
: Foreign-born whit 3.8% 2.7% i .
States in the 1930s. The maps accounted for, among other . Microsoft Excel. Miles
socioeconomic factors, the ethnic and racial profiles of each o Grade A B C | D | TOTAL el o |
1 GradlnglnTerms el 5 17 23 26 i S “\ gswp 1R Sources: Esri, HERE, DeLormé?ZESGS,;Intermap, INCREMENT P,
mapped zone (Flgure 3)' Zones Of the IoweSt grade were 59% 27% Zone Count 71 ‘?J NRCan, Esri Japan, METI, Esri ChinayHong Kong), Esri Korea,

5 . c . i . Esri (.Thailand), MapmylIndia, NGCC, © Qp‘e’-nStreetMap
shaded red, considered “hazardous” financial risks and Grading & Density Outward Area, sq. mi. | 7.5 12.2 81.8 37.4] 138.9 W contributors, and the GIS User Community %,
residents routinely were denied loans. Modern canopy cover from City Center Land was oredominantlv develooed throuchout the HOLC zones Figure 5. Lending security zones of the Home Owner’s Loan Corporation (HOLC),
has been analyzed in four US cities — Durham, NC, Fresno, CA, ‘ Sccordin F;O AL e Zr CO||eF():ted i egars frer the redlining ma dating to 1937, laid over a modern-day street map of Indianapolis, Indiana.
Pittsburgh, PA, and Portland, OR — and evidence of an ecological ' N & BETY, Y & Mmap

\ was generated. With each grade successively higher than the

legacy of redlining has emerged. Specifically, canopy cover
steadily decreased moving from Grade A through Grade D zones
(Cooper, Liberti, and Asch).

redlined Grade D, the proportion of developed land cover decreased
while the proportion of greenspace increased. There was greater
than a five-fold difference between greenspace coverage in Grade A
versus Grade D zones, while forest cover per area was more than
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Indianapolis, Indiana’s redline map dates to 1937 (Figures 2 and

. . seven times greater in Grade A versus Grade D zones (Table 6). The ; Legend N i
3), during a decade of growth for the city. Both the overal disparities a X ear less dramatic when the redlined zo(nes are ) R e e = ‘<}
population and proportion of African Americans grew in the A 4, [FEteritel clemeErpie P i . . AN 4 e o L
and HOLC grading overview for compared to all non-redlined zones together (i.e. Grades A, B, and C), A Land Cover s
1930s, and each of these measures has more than doubled over | 4ianapolis. Source: University of _ " o iont A ey A | e Lnc
_ ' ' but the redlined citizens still enjoy less than half the greenspace and | wa I R PR S| [ cutveted Crops
the course of the seven decades to follow (US Census Bureau). Richmond. B DN Bt 2] : Becdvos Foreat

forest cover per area (Table 3).
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This project was undertaken in an attempt to: - bl [ Developed, Open Space ‘
The legacy of redlining also appears to correlate to other a B rergent Herbacsous Wetlands ]

* Detect evidence of any ecological legacy which correlates to Indianapolis’ redlining history

- Evergreen Forest

environmental factors. Nearly 60% of modern brownfields in the

5 5 5 5 5 on 0 3 2= I:] ay/Pasture
* Develop techniques and presentation of results which will be replicable for other cities : : : : : : P ] erncomns
study area of Indianapolis were found in zones which were redlined in = — ne
. . - 5t : & [ | shrub/scrub
Methods 1937 (Figure 7a). Of the four Superfund sites registered to the study - -, r amER: B B v v
area, all four were in redlined areas (Figure 7b). Industrial sites were &N o B o s i
- . o . located all over the city, but 49.1% of them were found in redlined Fo =25 s8] L & .
A digital copy of the HOLC map for Indianapolis (Figure 2) was captured from the University of _ L . , e O = ORI P T Vi e
zones (Figure 7c). Two stretches of interstate highway to cut across Camby Miles Epuhp ;

Esri (Thailand), MapmylIndia, NGCC, © Oa@@StreetMap

Richmond’s web project, Mapping Inequality: Redlining in New Deal America. Upon G & 5% 11 contnbutors, and the GIS User Community &

: . . : the city: I-65 and 1-70. Of the mile markers found within the study

uploading the map into ArcMap 10.4, the HOLC scan was georeferenced using six control , , o ; . — ; ;

_ . _ . area. most (69.2%) were found to be situated in the hlstorlcally Figure 6. Land cover, dated 2011, as it was distributed through the lending security
points along the edges and interior of the map. Then, the editor toolbar was used to trace ’

. . . . . f the Home Owner’s Loan Corporation (HOLC), dating to 1937. Zones which
: : . . .. redlined zones (Figure 7d). Considering that the redlined zones made ZONES ©
polygons (Figure 4) over each of the 71 zones which appeared in the map. This new digital (Fig ) 5

were “redlined”, where residents were least likely to be accepted for loans in the
map layer (Figure 5) was saved as a shapefile and regarded as the official area of interest, so

up only 27% of the historical HOLC map (Figure 1, Table 1), all of these 1930, are highlighted.
: . L . nvironmental burden r to hav n disproportionatel
all subsequent map layers were trimmed to the areas contained within these boundaries. SITETREE [SUTeIENS ERFPEET ¥ WEME SEE elEErepatenEE);

placed upon these citizens in the intervening decades.

Additional map layers from the Indiana Geographic Information Council’s IndianaMAP o | | | , Table 3. Land cover, dated 2011, in non-redlined (Grades A-C) versus redlined (Grade
) ) ) ) ) ) Table 2. Land cover, dated 2011, in Indianapolis zones designated in the Home Owner’s Loan D) zones designated in the Home Owner’s Loan Corporation (HOLC) lending security
resources were considered for their relevance to human health or habitat distruption. Five Corporation (HOLC) lending security map, dating to 1937. map, dating to 1937,
were imported to ArcMap and analyzed over the area for which they intersected HOLC zones: Percentage by HOLC Zone Percentage by HOLC Zone
e Land Cover Land Cover A B C D All HOLC Land Cover ABC D All HOLC
e Brownfields (418 Acres) (753 Acres) (5175 Acres) (3018 Acres)|(9364 Acres) (6347 Acres) (3018 Acres)| (9364 Acres)
_ Open Water 1.2 0.6 0.6 0.8 0.7 Open Water 0.6 0.8 0.7
e Superfund Sites i T Developed - Open 28.0 20.9 22.0 19.0 21.2 Developed - Open 22.2 19.0 21.2
e Industrial Sites sl i Pl Developed - Low Intensity 28.6 32.9 32.2 29.2 31.1 Developed - Low Intensity 32.0 29.2 31.1
_ . Developed - Medium Intensity 28.9 29.7 32.5 36.0 33.2 Developed - Medium Intensity 31.9 36.0 33.2
* Interstate Highway Mile Markers Developed - High Intensity 4.3 10.7 9.6 13.3 10.7 Developed - High Intensity 9.4 13.3 10.7
Barren 0.0 0.0 0.0 0.0 0.0 Barren 0.0 0.0 0.0
. Forest - Deciduous 7.0 3.8 1.9 1.0 2.0 Forest - Deciduous 2.5 1.0 2.0
The land cover was a raster layer (.tif Forest - Evergreen 0.4 0.2 0.1 0.0 0.1 Forest - Evergreen 0.1 0.0 0.1
ﬁ|e)’ SO it was converted to po|ygon5 Shrub 0.4 0.1 0.2 0.0 0.1 Shrub 0.2 0.0 0.1
. bef . 1d b Herbaceous 0.1 0.2 0.0 0.0 0.0 Herbaceous 0.0 0.0 0.0
iIn ArcMap before it coula be Hay/Pasture 0.0 0.0 0.1 0.0 0.0 Hay/Pasture 0.0 0.0 0.0
overlaid with the HOLC zone Cultivated Crops 0.0 0.0 0.1 0.0 0.1 Cultivated Crops 0.1 0.0 0.1
| V] ted t Wetlands - Woody 0.0 0.0 0.1 0.1 0.1 Wetlands - Woody 0.1 0.1 0.1
polygons. dps were exportead 1o Wetlands - Herbaceous 1.2 1.0 0.6 0.6 0.7 Wetlands - Herbaceous 0.7 0.6 0.7
display each of these intersections Percent Developed 89.7 94.1 96.3 97.5 96.2 Percent Developed 95.6 97.5 96.2
. Percent Agricultural 0.0 0.0 0.2 0.1 0.1 Percent Agricultural 0.1 0.1 0.1
(Figures 6 and 7). The Calculate Percent Green Space 9.1 5.3 29 1.7 3.0 Percent Green Space 3.6 1.7 3.0
Geometry feature was used to Percent Forest 7.4 4.0 2.0 1.0 2.1 Percent Forest 2.6 1.0 2.1
determine the area of each polygon
in square meters. The attributes U im0 W T TR T L T e TS L Tt : |
from each layer which intersected % i puiad P ¢ } X177 & .4 ‘ i P =10 T ¢ J S regend
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exported as tables into Microsoft - NN - = N a2 69:2% \ @ 150 7o Mt
Excel (.xIsx) files for data analysis. KU ACe ) ] e — N 3 PN e 1. .
All other calculations, including unit b 2t ) e T | e\ ;
conversions and summing of land , e _ | SO AT T | 82 Vo & L) | \ "
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areas, were completed in Excel. - | ;EB _ A= - | pat> o .3 “ w % - j o
) W=l e VAN RN . WEZ el et ETA RN o o 0 ek L e /1 [N\ W B S L L\
Tabular summaries (Tables 1-3) were — 2m"7 , t = § 1L e E S : i O e o CE NS N =P " , : s
. ; = 5 ¥ napolis g 4 e g 3 a . o) 3 N 2 i Enepi =9 - ; .
constructed and formatted in Excel. Figure 2. Digital scan of the 1937 HOLC redlining map for ol | ) YV NG Aot PR S T a T . i\ =L = .
Indianapolis, Indiana. Source: University of Richmond. Tt %, Ml ° %, : "
::mbv e ﬂ Shuthport R ';’;zmby W Souigpors s ' _\_';_ shuthport NG ’:":a'mby W Soutiport Rd | s mhpo,_t eSS '"";mby —-—\7 SR o ESouth
@ @ Figure 7. Distribution of modern attributes throughout the zones designated in the Home Owner’s Loan Corporation lending security map, dating to 1937. Mapped are (a) brownfields,
| s rome | AREA DESGRIPT 10N < (b) Superfund sites, (c) industrial sites, and (d) interstate highway (I-65 and I-70) mile markers.
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