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United States Census Data (IPUMS

OBJECTID * Shape *

COUNTYNS NAME STATE Shape_Length  Shape_Area

51041 51041 Polygon | Kanabec County 00659478 Kanabec Minnesota 165757.265025 | 1382214981.049119 9192 | 1/1/1950

51042 51042 Polygon Kandiyohi County 00659479 Kandiyohi Minnesota 194930.958137 | 2233473813.426349 28644 1/1/1950

51043 51043 Polygon | Kittson County 00659480 Kittson Minnesota 264012.689388 | 2858812793.893304 9649 | 1/1/1950 P

51044 51044 Polygon Koochiching County 00659431 Koochiching Minnesota 412762.185781 | 8173632084.249202 16910 1/1/1950

51045 51045 Polygon | Lac qui Parle County 00659482 Lac qui Parle Minnesota 221265.508835 | 2015043331.733869 14545 1/1/1950 -'.‘

51046 51046 Polygon Lake County 00659434 Lake Minnesota 434773.8727 5926814393.892946 7781 1/1/1950

51047 | 51047 Polygon Lake of the Woods Co... 00659483 Lake of the Woods Minnesota 389032.009892 4609732367.692688 4955 1/1/1950

51048 51048 Polygon Le Sueur County 00659485 Le Sueur Minnesota 169340.126187  1227185345.287345 19088 | 1/1/1950 T

51049 51049 Polygon | Lincoln County 00659486 Lincoln Minnesota 156048.904031 1420432917.189979 10150 1/1/1950 e e
51050 | 51050 Polygon  lyon County 00659487 lyon Minnesota 175859.459493  1869109915.482249 22253 | 1/1/1950

51051 | 51051 Polygon | McLeod County 00659491 Mcleod Minnesota 155413.026992  1309437441,544435 22198 | 1/1/1950 o

51052 | 51052 Polygon Mahnomen County 006594838 Mahnomen Minnesota 155506.102397 = 1509719897.706668 7059 | 1/1/1950 N

51053 | 51053 Polygon | Marshall County 00659489 Marshall Minnesota 376170.287855 | 4695404575.698646 16125 | 1/1/1950

51054 51054 Polygon Martin County 00659490 Martin Minnesota 175109.329044 = 1889597505.618406 25655  1/1/1950

51055 | 51055 Polygon | Meeker County 00659492 Meeker Minnesota 176416.126378 | 1669552856.080406 18966 | 1/1/1950 sl

51056 | 51056 Polygon  Mille Lacs County 00659493 Mille Lacs Minnesota 210944.875797  1765197056.131801 15165 | 1/1/1950 g

51057 | 51057 Polygon | Morrison County 00659494 Morrison Minnesota 285613.302316 | 2987256429.831471 25832 | 1/1/1950

51058 | 51058 Polygon Mower County 00659495 Mower Minnesota 174226.241111 | 1842805156.930779 42277 | 1/1/1950 -
51059 | 51059 Polygon | Murray County 00659496 Murray Minnesota 173795.519683 1863512248.12567 14801  1/1/1950 .
51060 51060 Polygon Nicollet County 00659497 Nicollet Minnesota 247004991222  1209359543.827214 20929  1/1/1950

51061 | 51061 Polygon | Nobles County 00659498 Nobles Minnesota 174082.838854 | 1871396799.518818 22435 1/1/1950

51062 51062 Polygon Norman County 00659499 Norman Minnesota 247304.717241  2270720457.449802 12909  1/1/1950

51063 | 51063 Polygon | Olmsted County 00659500 Olmsted Minnesota 178028.675626 = 1695815439.354443 48228  1/1/1950

51064 51064 Polygon Otter Tail County 00659501 Otter Tail Minnesota 310446.264374 5760981485.44376 51320 | 1/1/1950

51065 | 51065 Polygon | Pennington County 00659502 Pennington Minnesota 190760.599893 | 1601260687.280328 12965  1/1/1950 ::I ; . 1 34 bes ;

51066 51066 Polygon  Pine County 00659503 Pine Minnesota 274135.740992 3715615805.10827 18223 | 1/1/1950 v :‘ aes : :I :‘ '

51067 | 51067 Polygon | Pipestone County 00659504 Pipestone Minnesota 139608.062435  1206829038.625443 14003  1/1/1950 ! ?‘ ¢ i £

51068 51068 Polygon Polk County 00659505 Polk Minnesota 460129.922589 | 5174256098.967967 35900 | 1/1/1950 ¥ - ",.: 'i’ .': ' ,’ »

51069 | 51069 Polygon | Pope County 00659506 | Pope Minnesota 175031.222962  1857309718.261725 12862 | 1/1/1950 PRttt

51070 | 51070 Polygon | Ramsey County 00659507 Ramsey Minnesota 93816.599993 440332633.312539 355332 | 1/1/1950 11 ¥ f : é :. ¥ :“ v N H G I S

B 14 » 17459 selected

Steven Manson, Jonathan Schroeder, David Van Riper, Tracy Kugler, and Steven Ruggles. IPUMS National Historical Geographic Information System: Version 17.0 [dataset]. Minneapolis, MN: IPUMS. 2022. http://doi.org/10.18128/D050.V17.0


http://doi.org/10.18128/D050.V17.0
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Space-Time Cube
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Spatial Statistics



Hot Spot Analysis
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Neighborhood




Is the mean population of the Neighborhood significantly higher or lower than the mean
population of the Stucdy Area?




Significance Level Critical Value

(p-value) (z-score)
0.01 mmm mm <-2.58
0.05 3 £ -2.58--1.96
0.10 [ ) -1.96--1.65
—_ - ] -1.65-1.65
0.10 [  — 1.65-1.96
0.05 3 — 1.96 - 2.58
0.01 N — >2.58
< i (Random) F >
Significant Significant
| |
0.01 0.05 0.10 0.10 0.05 0.01 p-values
-2.58 -1.96 -1.65 165 196 258 Z-scores

[4]



Emerging Hot
Spot Analysis



Emerging Hot Spot Analysis:
Finding patterns over space and time.
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Output Maps



13 Colonies 1790-2020
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13 Colonies
1790-2020:
3D Visualization

Tar, Hot
g Spot _s

Cold
= ~ Spot

19l



13 Colonies ‘ \h “
1790-2020: Rise and

Fall of the Erie Canal

WL

Construction of Erie Canal ‘ \ ‘
Completed: 1825 )

oy
)
%
Calnal
. ]
Hot
Lo t_=



United States 1920-2020

@ New Hot Spot
B Consecutive Hot Spot
o » Intensifying Hot Spot
- Persistent Hot Spot
Diminishing Hot Spot
“E Sporadic Hot Spot
il Oscillating Hot Spot
Historical Hot Spot
[mm] New Cold Spot
- Consecutive Cold Spot
M Intensifying Cold Spot
. Persistent Cold Spot
Diminishing Cold Spot
% Sporadic Cold Spot
i Oscillating Cold Spot
Historical Cold Spot
Nelgh borhood: No Pattern Detected
Fixed Distance
200 Miles

1 Time Step




United States
1920-2020:
3D Visualization
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United States
1920-2020:
Rise of Texas
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Minnesota 1860-2020: ”
3D Visualization s
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Minnesota 1860-2020:
The Early Frontier




Minnesota 1860-2020
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Limitations

Neighborhood Size Dictates Symbology of Emerging Modifiable Areal Unit
Output Maps Hot Spot Analysis Problem (MAUP) [10]
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Future Research
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