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e Pandas, GEOS, Shapely, GDAL, PyProj, Rtree § 02 2
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GeoPandas

Pandas Fiona_ :
pyogrio

pyproj

PROJ

e Pandas: GeoPandas®| GeoDataFrame2 Pandas®| DataFrameS &2t JEfZ, LBt H|O|Ef ZHEH

+ geometry ZHS & CIE.

e Shapely + GEOS: TtO|*M0{|A] & (Point), 4(LineString), M (Polygon) & =& 24| 44 2 7|5t
HAF 2| 245

e Fiona / pyogrio: 57+ G|O|E I Q&3 2t0|E242|.

e Pyproj: ZtE7 |_J SRR
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e Colab &3
o 2t0|E22{2|2| HHE {sto] Hx|.
o pip YPO|= E{0|E(terminalOf A 213 StAHLE python scriptOf| 1S 20] ALE).

!pip install geopandas==0.14.4 geodatasets==2024.8.0

!'pip install mapclassify
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https://colab.research.google.com/drive/17Q7w1oBQ5uSDV5oiM707eVidUl85f2fA

W ERE

o 2l0|E2{2] 22127

1 import os

2 import pandas as pd

3 import geopandas as gpd
4 import geodatasets

o

import matplotlib.pyplot as plt

o 3| M2|E 2fo[2{2] B Ol

e HO|Z0ME &Rl 7ts — pip list (£ 7H2HE0|4M conda list).

Jtok

1 print ("geopandas:", gpd.__version__)
2 print ("geodatasets:", geodatasets.__version__)
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712 W& o] E22{27]

e Geopandas®| 7|2 L{Z H|O|E =2{27].
o head() &+E 0|E¢t W 2L ¢O|E =fel.

[} =

1 countries = gpd.read_file(gpd.datasets.get_path(’naturalearth_lowres’))
2 countries.head ()

4 cities = gpd.read_file(gpd. datasets.get_path(’naturalearth_cities’))

5 cities.head ()
pop_est cont inent name iso_a3 gdp_md_est geometry
0 889953.0 Oceania Fiji R 5496 MULTIPOLYGON (((180.00000 -16.06713, 180.00000...
1 58005463.0 Africa Tanzania TZA 63177  POLYGON ((33.90371 -0.95000, 34.07262 -1.05982...
2 603253.0 Africa W. Sahara ESH 907 POLYGON ((-8.66559 27.65643, -8.66512 27.58948...
3 37589262.0 North America Canada CAN 1736425 MULTIPOLYGON (((-122.84000 49.00000, -122.9742...
4 328239523.0 North America United States of America USA 21433226 MULTIPOLYGON (((-122.84000 49.00000, -120.0000...
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MIAIRE AlZtst

o MAZZ 127].

1 ax = countries.plot ()
2 plt.show ()

o NARE 22|7] (HF).

-

ax = countries.plot(column="continent", legend=True, categorical=True)
ax.set_title("World Map")

ax.set_axis_off ()

plt.show ()

> w o

World Map

Africa

Antarctica

Asia

Europe

North America

Oceania

Seven seas (open ocean)
South America
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MIAIZ = AlZe} (GDP)

o 1019 GDP A&t L AJ2t3t

1 countries[’gdp_per_cap’] = countries[’gdp_md_est’] / countries[’pop_est’] *100

2 ax = countries.plot(column=’gdp_per_cap’, legend=True, scheme=’quantiles’, cmap="
Blues", k=5)

3 ax.set_axis_off ()

4 ax.set_title("GDP per person")

5 plt.show ()

GDP per person

0.03, 0.15
0.15, 0.39
0.39, 0.79
0.79, 2.55
2.55, 20.00
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Geopandas A& 712

A& o OR2E
o BO|ZZ0jA gc’!’éi-_r“!'.(AI-_.-_*-TL/% ) 84 0|E1 CIREE.
o SSCIOIEZHOAN 7|2} 4, AlLHA HFA 2% OO/ CREE.
e API Q127 tt7].
ZtEA Het
e epsgE O|E3H 2tHA H3.
e shp I+ vs gpkg IHY.
o gpkg O A
o 7 C|O|E| AlZ{E}
2= 2|0 point 22|7|
o U2} 2HA, ALHA HRAL| 22| HEE geometry EIY2E Het
o A0 ORI Z2 geocoderE O|E510] 22| & MY,
o A 20 SHA/HRA 22| AlZfat
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o CiPEHT.

1 'wget --no-check-certificate "https://drive.google.com/uc?export=download&id=12
rE4QyeW1XHZD6A_mJsEPU_1d33aUrf4" -0 LSMD_ADM_SECT_UMD_daegu.zip
2 !wget --no-check-certificate "https://drive.google.com/uc?export=download&id=1

IWRQO0tQOmn1JV_OxhkC1YtZ050Hz7Fzd" -0 LARD_ADM_SECT_SGG_daegu.zip

= I
o A=E7|

1 'unzip LSMD_ADM_SECT_UMD_daegu.zip -d LSMD_ADM_SECT_UMD_daegu

2 'unzip LARD_ADM_SECT_SGG_daegu.zip -d LARD_ADM_SECT_SGG_daegu

o THT AlLBA, H7|3t A,

1 'wget --no-check-certificate "https://drive.google.com/uc?export=download&id=1
mSeLfekQT98fanB19uZTEq2KCKE -OhWr" -0 "daegu_20250513.csv"
2 'wget --no-check-certificate "https://drive.google.com/uc?export=download&id=1

yEM2ynUw8eSw3wHS8RE1xVoYvEvd4MpH9" -0 "daegu_20240924.csv"
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CHt Al A2 S0l E2127] (1)

print (os.getcwd ())

1
2 path = "./LARD_ADM_SECT_SGG_daegu"
3 files = os.listdir (path)
4 files
Joontent

[ 'LARD_ADM_SECT_SGGE_27_202505.prj',
'LARD_ADM_SECT_SGGE_27_202505 . shp ',
"LARD_ADM_SECT _SGG_27_ 202005, cpg',
'LARD_ADM_SECT_SGG_27_202505  dbf ',
'LARD_ADM_SECT_SGGE_27_202500 . qix',
'LARD_ADM_SECT_SGG_27_202505 . shx' |
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CHTZSA] Al2T ClojE| £2127] (2)

o CIO|E| 2 (Al2R).

1 fname = [v for v in files if v.split(".")[-1] == "shp"] [0]

2 sgg= gpd.read_file(os.path. join(path, fname), encoding="EUC-KR")

3 sgg

ADM_SECT_C SGG_NM SGG_0ID COL_ADM_SE geometry

0 27110 A 53 1.0 27110 POLYGON ((343043.528 365694.160, 343058.479 36...
1 27140 A 57 1.0 27140 POLYGON ((352845.179 381127.667, 352916.234 38...
2 27170 CHR Al A7 1.0 27170 POLYGON ((340143.350 367423.207, 340132.078 36...
3 27200 CHP2rA| NaN 27200 POLYGON ((342915.592 363290.726, 342983.715 36...
4 27230 [ e e 689.0 27230 POLYGON ((345552.450 377111.749, 345554.918 37...
5 27260 CHFEYAl =87 1.0 27260 POLYGON ((349090.018 365825.403, 349109.202 36...
6 27290 CHPZAEA S 1.0 27290 POLYGON ((337326.259 364423.689, 337340.372 36...
7 27710 OH72YA €82 3.0 27710 MULTIPOLYGON (((334062.134 360343.608, 334068....
8 27720 Ci7EYGA 2912 34.0 27720 POLYGON ((330344.249 415327.087, 330465.736 41...

University of Seoul.
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CllOJE] AlZf=t.

ax = sgg.plot(column="SGG_NM",

ax.set_title("Daegu(SGG)")
ax.set_axis_off ()
plt.show()

to_crs()E O|E5H0] ZHHA HE
shp MU S

sgg = sgg.to_crs(epsg = 5179)

sgg.to_file("./daegu_ssg_5179.gpkg", driver="GPKG",

University of Seoul.

gpkg IHAU= B12I510] A

categorical=True)
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encoding="UTF-8")
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3to] {25ty

CH7Al ‘HES ohY zt8A
o Ci=A| 8 S(UMD) It 2E.
o AlZtt U ZLEA| |F (setcrs() E2 LU epsg=5186).
o ZHE7| B8t (epsg=5179).
o GPKG YAOZ 2%
o MYUY: Ci7LA|HHE S 5179.
Daegu(BJD)
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ZIE o8 22{27| (U7|2t SHL)

o H7|At 2H 7| csv HIO|H 22{27].

1 path = "./"

2 fname = "daegu_car_20250513.csv"

3 df = pd.read_csv(os.path.join(path, fname), encoding="CP949")

4 df .head ()

] =4 1D S&I el =8I EF

0 (RS)CHFA_2 225 h+ S+ 2252 45(555, 5=25HESXMH) 1 3Mode 100
1 (RS)HTA_2=21E EEEX|HE] 7 ST 222412 46(22E, 5S1SHFEAHE) 1 3Mode 50
2 (RSJUHFAI_ZEZ1S BHEX M O 47 HEESTE 10225, 2218 @HEXAH) 1 3Mode 50
3 (RS)HTA_EESHHESTME o7 U @ES HISE1342 157(F2, #ESAMRL) FAE 1 ACHS(H3) 7
4  (RS)HPA_sietsH =S x| HE T S WER29 46(LEE, HASHYST M) FAHE 1 3Mode 50
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ZtE GojE] 22 27| (AL YRL)

o A|LHH{A csv G|O|E =2{27].

1 path = "./"

2 fname = "daegu_bus_20240924.csv"

3 df = pd.read_csv(os.path.join(path, fname), encoding="CP949")

4 df .head ()

HZAotolcl ZHHEoholCl BEF AW Hz® A 72 = as As Al drwd

0 7361000423 10423.0 Hal Jeongri PN ZFIZ Z9IS 128.560200 36.251510 1 =%I3
1 7361000424 10424.0 Hel Jeongri CIFEHA ZRIZ Z9IS 128.560072 36.251480 2 2e2+2%13
2 7361000426 10426.0 Hal Jeongri CIFEHA =Rl Z9IS 128.562187 36.246557 2 Z92+29I3
3 7361000428 10428.0  AtH12]  sajiklri CHRESAl Z9lE ZRIE 128.556720 36.229607 1 =¢l4
4 7361000429 10429.0  APE12]  sajiklri CHPEHA Z9IE Z9IE 128.556858 36.229608 1 Z%4
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oW N

o geommetry A & GeoDataFrame

gpd.points_from_xy(df[’lon’],
gdf = gpd.GeoDataFrame (df,

"daegu_bus_20240924.gpkg"
gdf .to_file(os.path. join(path,

2yt otolCl

10423.0
10424.0
10426.0
10428.0

10429.0

University of Seoul.

driver="GPKG",

22 = L
22F 9IS 128560200
2912 2918 128560072
ZAZ YIS 128562187
28F Z9IS 128556720

Z2lF 9IS 128.556858

df [’lat’])
geometry = geometry,

encoding="UTF-8")

W
ir

=3

i
do

M
RG]
v

M
RCl

3
E)
i
0

1]
s

M
>

Geopandas

geonetry
POINT (128.56020 36.25151)
POINT (128.56007 36.25148)
POINT (128.56219 36.24656)
POINT (128.55672 36.22961)

POINT (128.55686 36.22961)



ZHEA B2} Ys AR

o W2} SULE E2Y FAE ZAGHAIT HEA YEI} QS

o Geometry JEE A7| Q|5 FAYORLE 9|2 YEE 7tAQoksh

i

1 path = "./"

2 fname = "daegu_car_20250513.csv"

3 df = pd.read_csv(os.path.join(path, fname), encoding="CP949")
4 df .head ()
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Geocoder

address = ‘CZAA| &4 OFF 274

geolocator = Nominatim(user_agent="geoapi")
location = geolocator.geocode (address)
if location:

print (location)

print([location.longitude, location.latitudel)
else:

N~ o o s W N R

print ("No address")

o=, =47, ti729A, tHetdl=
[128.6153796, 35.8147288]
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Geocoder

o A2 7 (Geocoder)E O|E5h ZtH A4F

1 from geopy.geocoders import Nominatim
2 import pandas as pd
3 import numpy as np

4 import time

5

6 geolocator = Nominatim(user_agent="geoapi")
7

8 def clean_address (addr):

9 return addr.split(’>(’) [0].strip()

11 def geocoder (address):

12 try:

13 location = geolocator.geocode (address)

14 if location:

15 return pd.Series([location.longitude, location.latitude])
16 except:

17 return pd.Series([np.nan, np.nan])

18 return pd.Series([np.nan, np.nan])
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1 df ["address_clean"] = df["address"].apply(clean_address)

2

3 coords = []

4 for addr in df ["address_clean"]:

5 coords.append (geocoder (addr))

6 time.sleep (1)

7

8 df [["x", "y"]] = pd.DataFrame(coords, index=df.index)

9 result = df

Ed82H F& 1D £FI Hdl ST 2

0 (RS)CHRA_= =225 T ST SRR 45(RSE, R SISHYERME) 1 3Mode 100
1 (RS)CATA_2=15 HE=xME 7 57 st 241Z 46(25 5, aZ1SHHYSA|ME) 1 3Mode 50
2 (ROJCHFAI_ZZ1S BHEXHE i +47 2572 10(43E, ¥315 FHEXMHE) 1 3Mode 50
3 (ROUTA_HESHYSAHE fF SHT HES HIE2134Z 157(Rel, HESARA) A 1 ACHE(MZ) 7
4 (Rs)ATA|_sHOtS == x| dE] 7 ST WER29Z 46(LES, HtSHP =R ME) FabE 1 3Mode 50

T _clean

oiT 57 sy2252 45

o7 7 st241Z 46

it £47 HE257Z 10

o7 282 HES HIS21342 157

o7 &7 WE229Z 46

X

128.641323

128.644967

128.638140

128.447662

128.671607

¥

35.878114

35.881647

35.843972

35.697475

35.882121
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1 (RS)HTA_EE15 BHEX|HE

w N

(RS)HHTA_2 228

(RS)THTAI_E218 #H=X A
(RS)CHPA_S B S H =X HEf

(RS)CHTAI_siotS e = = x| HEf

2] i =47 HS2572 10(23S,
7 28T HEG HlE21342 157(F2], HESA

7 ST wER202 46($ES, e sHEET

o S s2t2252 45(2 25, £2254T

T S s 2412 46(2 S5, #2115

geometry =

Geometry 284 2 ZtHA A&,
geometry = gpd.points_from_xy(result[’x’],
gdf = gpd. GeoDataFrame (result,
gdf .head ()
840

University of Seoul

result[’y’])

geometry,

Geopandas

crs=4326)

F _clean

o7 S7 s22252 45
i 57 22412 46
o7 #4873 ¥=2572 10

7 Y2 HES HISR1342 15

5

i S WE2292Z 46

x

128.641323

128.644967

128.638140

128.447662

128.671607

y

35.878114

35.881647

35.843972

35.697475

35.882121

geonetry
POINT (128.64132 35.87811)
POINT (128.64497 35.88165)
POINT (128.63814 35.84397)
POINT (128.44766 35.69747)

POINT (128.67161 35.88212)
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o GPKG ¥EZ A%

1 path = wo/n
2 f = "daegu_car_20250513.gpkg"
3 gdf .to_file(os.path. join(path, f), driver="GPKG",

University of Seoul. Geopandas

encoding="UTF-8")
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FO|

o

o N2T/HYS YR 2L 22

path = "./"

data = gpd.read_file(os.path.join(path, "daegu_car_20250513.gpkg"))
sgg = gpd.read_file(os.path.join (path, "daegu_sgg_5179.gpkg"))

bjd = gpd.read_file(os.path.join(path, "daegu_bjd_5179.gpkg"))
data.head (5)
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o CIOIE AlZtS} (A= §lO| 22 7|2} S27] 21=|2h).
1 ax = data.plot ()
2 ax.set_title("Electric vehicle charging station")
3 ax.set_axis_off ()
4 plt.show ()

o GIOJE] AlZtS} (B-2).

1 ax = data.plot(column="size", legend=True,
2 ax.set_title("Charger in Daegu")

3 ax.set_axis_off ()

4 plt.show()
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categorical=True)
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o CIOJE] AZ{8t (AT + B4).
o A2 COIEfQt S22 BIOIE(S) ZTATL UA| 4.

base = sgg.plot(color=’white’, edgecolor="k")
ax = data.plot(ax= base)
ax.set_title("Charger in Daegu")
ax.set_axis_off ()

plt.show ()

a o W N e

Shops in Daegu
H
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ZtH EPSG H

o sgg= WGS842 3l

1 sgg_wgs84 = sgg.to_crs(epsg=4326)

2 base = sgg_wgs84.plot(color=’white’, edgecolor=’k’)
3 ax = data.plot(ax=base, color=’red’, markersize=7)
4 ax.set_title("Charger in Daegu", fontsize=14)

ax.set_axis_off ()
6 plt.show ()

o

e dataS EPSG:5179=2 HiSH

1 data_5179 = data.to_crs(epsg=5179)

2 base = sgg.plot(color=’white’, edgecolor=’k’)

3 ax = data_5179.plot (ax=base, color=’red’, markersize=7)
4 ax.set_title("Charger in Daegu", fontsize=14)

5 ax.set_axis_off ()

6 plt.show ()
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ZtH EPSG H

Charger in Daegu Charger in Daegu
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HYS A= AlZst

o AlZTUA HES22 Al2fsh

fig, ax = plt.subplots(figsize=(12, 12))

base = bjd.plot(ax=ax, color=’white’, edgecolor=’k’)
data_5179.plot (ax=base, color=’red’, markersize=14)
ax.set_title("Charger in Daegu", fontsize=14)
ax.set_axis_off ()

plt.show ()

IS NS T A SR

Charger in Daegu
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1 path = "./"
2 data = gpd.read_file(os.path.join(path, "daegu_bus_20240924.gpkg"))
3 data.head (5)

e datas EPSG:51792 B3},

data_5179 = data.to_crs(epsg=5179)

-

2 fig, ax = plt.subplots(figsize=(12, 12))

3 base = sgg.plot(ax=ax, color=’white’, edgecolor=’k’)
4 data_5179.plot (ax=base, color=’green’, markersize=3)
5 ax.set_title("Charger in Daegu", fontsize=14)

6 ax.set_axis_off ()

7 plt.show ()
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Charger in Daegu Charger in Daegu
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