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CHAPTER

SRV bnd_dong_11_2024_2Q.shp JRVIZEISPSIEIN

'SGlS KEHS HIFAN L2 HEA Y%
= IO M (Jupyter Notebook) Q2 EA6H= IPES MEEH Tt

Pl 11_20234_QITLEEH(EQI7).csv )]

B &4 HoJE

EgUC 22t SZHHO0H 24, B

geopandas, pandas, matplotlib 2t0|22{2|E Q&
X, Alztatol| AFZ-ELC.

[1]: import geopandas as gpd # A/2/&/E I}/ 9/7 /2

import pandas as pd # & &f4/ Hj0/E] X2/
import matplotlib.pyplot as plt # Z2(Z, X/= 5 A/Zfs}

plt.rcParams|‘font.family’] = ‘Malgun Gothic’ # 2/Z=-R0jA] 512 2

matplotlib= Al&ot/| M o2 ZEE H
of

1, K S A0 A2 El=
ZH SC2 AATE HER

220 AMEEHE 3, EE I 2 AA

&) = ol
RI2HEE M2SH=H AMZEl= geopandas 2{0|HR{2]= BER MIBHFOI0F BLIC =S
2 MEHSHD Of2HO| HHO|Z geopandasS AX|EHLICE.

=204

%) Anaconda Prompt

(base) C:\> pip install geopandas

[ MEA| 27 L 7 ClolE 22|

gpd.read_file)E 47| HI0|EE E2{21, pd.read_csv(Z 217 SA HI0|EE
ALEX PCO| A 4

Zt2t bord_sido2} statO] MZEILICE (% H2=

SHZLLL £ IYS

(2] pri_dir = ‘C:/SGIS/Python/MSA| HHE Q17 247
bord_sido = gpd.read_file(prj_dir + °/ + ‘bnd_dong_11_2024_2Q.shp’)
stat = pd.read_csv(prj_dir + */" + “11_2023_QI7EZH(Z017).csv/,

names=[‘BASE_YEAR’, ‘ADM_CD’, ‘STAT_CD’, ‘POP’])

X A ms FUEH A2X= L(F0

=2=
OIS SQHA ZEES &M A8 = AU
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SGIS AX|% S| BMAIRIY | Z2H |

E Hl0lE{ oj2)s7]

b head() g2 F HO|E{Q| A 57 WS E2510] 725 HQAIRLICL

[31: print(bord_sido.head() # Z/ZLTHBASE DATE), S5 O/S(ADM NM),
# A% TE(ADM CD), X/21F 2 (geometry) 2 74

BASE_DATE ADM_NM
20240630 THAAZ
20240630 TS
20240630 23S
20240630 THileZ
20240630  H02Z

ADM_CD 1\
11248750
11240780
11240790
11248770
11248580

BwW N R @

geometry
((966144.947 1947247.39, 966148.973 19...
((962306.123 1944876.429, 962298.368 1...
((963373.434 1945897.333, 963372.972 1...
((964764.987 1947265.422, 964790.647 1...
((965792.751 1946532.439, 965878.771 1...

POLYGON
POLYGON
POLYGON
POLYGON
POLYGON

oW on e @

+0
-

[4]: print(stat.head() # 7/FE=(BASE. YEAR), 88+ F=(ADM_CD), il e
# &7 Z=(STAT_CD), 2I72(POF)

BASE_YEAR
2023
2023
2023
2023
2023

W R ®

ADM_CD
11010530
110168540
110918550
11016560
110108570

STAT_CD
to_in_0e1
to_in_oea1l
to_in_8a1l
to_in_0e1
to_in_0e1

POP
8377
2115
9136

16475
7557

P STAT_CD ZE0 A= 1R =Usty 2M0 st Z217("to_in_001")2 HEHASI

stat_total0i] X{&RILICH,

+0

(51 STAT_CD 2oy Q1= 72 at 312 SRS
unique_stat_cd = stat['STAT_CD’].unique()
print(unique_stat_cd)

["to_in_@@1' 'to_in 887" "to_in_888"]

(6 4 201210 in 001" E0jEier ZEZ!
stat_total = stat[stat['STAT_CD’] == ‘to_in_001’]
# ZE2 S STAT CD L4t A=tel
unique_stat_cd = stat_total['STAT_CD’].unique()
print(unique_stat_cd)

["to_in_@e1']

37



) stat_totalOflAf ADM_CD2t POP ZEHTH H7{M LIHX| 22Qt ES MAUCLEGSE ZA ot

5':' EP‘*OHM II'.IOQ|- 9-!.?_1l:l|- X-Ptr)

el

I 71 stat_total = stat_total[[ ADM_CD’, ‘POP']]

Bt &sFH

1ZtO2 AIR7H53H X7 FS(ADM_CD) H|O|E] Ef
H

I (8] print(bord_sido.dtypes) # ZA(bord_sido) 2t Z9 Lj0JE] EF2] 21

BASE_DATE object
ADM_NM object
ADM_CD object
geometry geometry

dtype: object

(9T rintistat_totaldtypes) # S(stat_tota) 2 &9/ Hj0/E] EF) 2121

Bt L&

+]
-

ADM_CD inte4
POP inte4
dtype: object

I [0 gtat_totall'ADM_CD] = stat_totall ADM_CD Lastype(st) # 2422 #12

Bt &EFE

u: 7o} £7] Wats|

> bord_sidogt stat_total & 7§2] HOJE{Z2|QIS ‘ADM_CD'S 71Z22 left join(&1% Z91) 5101 3t

ZLC.

(111 bord_sido = bord_sido.merge(stat_total, on="ADM_CD’, how=left’)
print(bord_sido.isna().sum() # ZZ70/ SL=X] 201
print(bord_sido.head() # £/&} {/0/E 0/2/=7/
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SGIS AX|% A EMARIE | Z=H

»>

BASE_DATE
ADM_NM
ADM_CD
geometry

POP

dtype: inté64

<> I o I v I ]

BASE_DATE ADM_NM  ADM_CD \

9 20240630 HalaE 11240750
1 208240630 HA7E 11240780
2 20240630 Ha2EF 11240790
3 20240630 THaleE 11240770
4 20248630 H0|2= 11248580

geometry POP
© POLYGON ((966144.947 1947247.39, 966140.973 19... 19916
1 POLYGON ((962306.123 1944876.429, 962298.368 1... 8581
2 POLYGON ((963373.434 1945897.333, 963372.972 1... 32990
3 POLYGON ((964764.987 1947265.422, 964790.647 1... 15381
4 POLYGON ((965792.751 1946532.439, 965878.771 1... 25888

S0AFE 7|FC& A7t LT

OBII

2714('POP)E B7H2| 2= L1

2k 70f Ct

g KB,

=

od

I“Z]: print(bord_sidol'POP'].min0, bord_sido['POP’L.max() # Z+ztzt Zlcjgt stoispr) =+ 0= T "
B s TN

K5t 721 KIE

labels = ["25~10,000', “10,000~20,000", ‘20,000~30,000', ‘3,0000~40,000", ‘40,000~53,0007 #7422/ 212

bord_sido['POP_BINS'] = pd.cut(bord_sido[ POP’], bins=bins, labels=labels, right=False)

bns [25, 10000, 20000, 30000, 40000, 53000] # &%
print(bord_sido.head()) # 2/=2 272K POP_BINS’)

Z/21 =7/ 50/

=r=] T

BASE_DATE ADM_NM  ADM_CD \

9 20248630 HaaE 112408750
1 20240630 TA7E 11240780
2 20240630 Ha2EF 11240790
3 20240630 THaeE 11240770
4 20248630 H0|2= 11248580

geometry
©® POLYGON ((966144.947 1947247.39, 966140.973 19...
1 POLYGON ((962306.123 1944876.429, 962298.368 1...
2 POLYGON ((963373.434 1945897.333, 963372.972 1...
3 POLYGON ((964764.987 1947265.422, 964790.647 1...
4 POLYGON ((965792.751 1946532.439, 965878.771 1...

POP
19916
8581
32990
15381
25888

POP_BINS
10,000~20,000

25~10, 000
3,0000~40,000
10,000~20,000
20,000~30,000
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Il M2A| 2l #EEH BM(Python)

a: XIS AlZts} 517

)

»>

041y w2t 13220 2 939 eniav

fig, ax = plt.subplots(1, 1, figsize=(12, 12))

# A AIZIE{(POP_BINS' ZIEIS 7|02 ORd M4 & AS)
bord_sido.plot(column="POP_BINS’, ax=ax, legend=True, cmap="0OrRd’)
# M2A| TS A =7 EAME 208 4F, HiZ2 £)
bord_sido.plot(ax=ax, color="none’, edgecolor="black’, linewidth=0.5)

# (F7]) ME2A| AlZT7 SHE F=1ot0] F2fol 24ap)

bord_sgg = gpd.read_file(pri_dir + °/ + ‘bnd_sigungu_11_2024_2Q.shp’)

bord_sgg.plot(ax=ax, color="none’, edgecolor="black’, linewidth=2)

bord_sggl‘centroid’] = bord_sgg.geometry.centroid # S&/& A

for idx, row in bord_sgg.iterrows():

ax.text(row[ ‘centroid’].x, row[ ‘centroid’].y, row['SIGUNGU_NM’], fontsize=15, ha="‘center’,

color="black’, bbox=dict(facecolor="white’, alpha=0.7, edgecolor="none’,
boxstyle="round,pad=0.1"))

# & x| & A= 2E

ax.get_legend().set_bbox_to_anchor((0.5, -0.05)) # &2 S/x| =&
ax.get_legend().set_title(*(21 HRI)") # ZH M= &5
ax.set_title((MEA| Q17 MSH EMY fontsize=24) # Xz M= &%
# 200/ £& 2 =2

plt.tight_layoutQ) # Z2{Z 20/0f20] ZX/X| Z=2 Ats =&
plt.savefig(pri_dir + /" + ‘MEA| Q17 #HSE 24 X|=.png’)
plt.show() # A/2Zfef 22t sHEHO) =2

| MEA| Q17 FHESE 24 |

1965

1960

1955

1950

106

<@ Hel>
25~10,000
10,000~20,000
20,000~30,000
3,0000~40,000

40,000~53,000

935000 940000 945000 950000 955000 960000 965000 70000
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CHAPTER

Rl TRT PPN . sico. 21 2024 2Q 5o GG orc Ofet |
BT COEEIEDD). 2023 21 = KRR

IETZD)= 110[4(Jupyter Notebook)2 2 SABH= THHS EHez Mestc,

n 'E'é.! EI‘°|EE{E| == E.‘l AI‘% _EHI%IJI
} geopandas, pandas, matplotlib 2t0[E2{2|E YRLESIL|C}, 2t2t Z7t G|0[E 2, H 4| H|0|H
e, AlZtstol| ALgELCk

11 AL ET
import geopandas as gpd # A/2/&2 0t2 8/ 17 *f2/

import pandas as pd # # &4/ GJ0/5 x/2]

import matplotlib.pyplot as plt # 722 X/= 5 A/Zfs}

plt.rcParams[‘font.family’] = ‘Malgun Gothic’™ # 2=L0JAf 5tF ZE &%

i

KB, K= S A=t AFEEE matplotlib= AFEdH | M otz ZEE A= AFaH0F LI
20| MEEE 4%, ZE IY 24 g X S22 AAFE HEFHA HAoZU.

a: S| 27, 24K A 2 A ol a9
P gpd.read_file)Z ZA HI0|EIE 22|21, pd.read_csv(Z 217 S7| HI0|HE S2{ZLICt.

bord_sido( [elle Bl e ARPAPLEPIORS 1), grid_mara( el R E SIS0 ), grid_mamal [Tl Rl
_1K.shp JECiEIEuEIEl{ 20235 017 Of2 1K.csv JRSEIMuEEN 20239 Q15 Ot0f 1K.csv JEREdEds
TZBILICE (% 2E AKX PCO| SHA 27%)

[ 2 ]: [ —— (ol AR
pri_dir = ‘C:/SGIS/Python/5AFA| Q171 ZARE 2AY
bord_sido = gpd.read._file(pri_dir + °/* + ‘bnd_sido_21_2024_2Q.shp’)
grid_mara = gpd.read_file(prj_dir + °/ + ‘grid_OF2}_1K.shp’)
grid_mama = gpd.read_file(prj_dir + °/ + ‘grid_Ot0t_1K.shp’)
stat_mara = pd.read_csv(prj_dir + /" + 2023H_9I3_Of2t 1K.csv', encoding="CP949’,
names=['‘BASE_YEAR’, ‘GRID_CD’, ‘STAT_CD’, ‘POP’])
stat_mama = pd.read_csv(prj_dir + °/’ + 2023 _QI5L OO} _1K.csv', encoding="CP949’,
names=['‘BASE_YEAR’, ‘GRID_CD’, ‘STAT_CD’, ‘POP’])

X A MYs SUEH FEAE L(S000122, A o ZHHO| gl XS =eld = USUT 01 F2

IS SQHA ZEES 1 A8+ UASHL
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SGIS AX|% S| 2AARY | 23H |

‘.‘: 24x} 27 Y S Hlo|E| HEtsl|
' EEEER EA EH Y A9t £ HIO|EIS ZHZt HBIBHLICE,

[3]: BrLaT N
grid_merged = pd.concat([grid_mara, grid_mamal], ignore_index=True)
stat_merged = pd.concat([stat_mara, stat_mama)], ignore_index=True)

A:HIOIEHl sio1517|

> ZVl9 S Zizto] IU0| & HREIQUEK], HOJE] EfRIS 2HOIX| S EES SQIBILICH

a0 Bl ET R
print(grid_merged.info() # ZAF 84 Z=(GRID_CD), AJ2/&2(geometry)ZE 74
print(stat_merged.info()) # 7/&=E=(BASE_YEAR), ZAF 87 Z=(GRID_CD)

# E7 AE(STAT_CD), 217=~(POP)

HIOJE{Z2|2 & 9,549749 oz 314
<class 'geopandas.geodataframe.GeoDataFrame’ >
RangeIndex: 9549 entries, @ to 95438 ElD:I 27HO| % | ol ﬁ ||:-|'
Data columns (total 2 columns):
#  Column Non-Null Count Dtype 7|-7|-O| 010'”i IO-I %\E Ol O‘lOD:‘ E”OlE‘I

Et2I2 object(ZAIE) LI

@ GRID_CD 9549 non-null object
1 geometry 9549 non-null  geometry
dtypes: geometry(l), object(1)

memory usage: 149.3+ KB

None
HOIEIZ U2 & 261,928712 o2
<class 'pandas.core.frame.DataFrame’> A
RangeIndex: 261928 entries, @ to 261927 —_FLAO-IEID:L 47H9'| O:'OI U& L’ll:l-
Data columns (total 4 columns): JI70| = Ol= 70
#  Column Non-Null Count Dtype _'_"l EO.” HlO'I M= BX | HA_D:I’ EIlOlE:I

=R SmEEasd RenhmEsmaemsoad oeols OlO ; T A S =]y yiez M)
a BASE_YEAR 261928 non-null int64 El- == lnt64( S O) ObJeCt(IXI- E) = LI I:l-
1 GRID_CD 261928 non-null object
2 STAT_CD 261928 non-null object
3 POP 261928 non-null inté4

dtypes: int64(2), object(2)

memory usage: 8.8+ MB

None

% GRID_CD2| H|0]E] Eti(object)0| SY5tEE &= C0JE EfY) UX| 1k gl0| HiZ ZE0| 7Hs L

X F7I2 print(grid_mara.info())2t print(grid_mama.info()), print(stat_mara.info())2t print
(stat_mama.info())S Sofl E&F M2| 242} H0|E| 4=, HIO|H EfR S &telgt o~ USLICH
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} STAT_CD Z0j| U= 1R]akS &olot 240 2Rt 217(to_in_001")2F TE{ZS}0 stat_totalO
KL

5 AL s TN
[5] # STAT_CD Z0j 1= 1.2 7t 30/ o T
unique_stat_cd = stat_merged['STAT_CD’].unique()
print(unique_stat_cd)
["in_age @05' 'in_age @@6" 'in_age @07" 'in_age 009" "in_age 010’
'in_age_B11' 'in_age_©12' 'in_age_©13"' 'in_age_614' "in_age_815"
'in_age_B16"' 'in_age_©17' 'in_age_©35"' 'in_age_636' 'in_age_039'
'in_age 041" 'in_age 042' 'in_age_©43' 'in_age_044"' 'in_age_045'
'in_age @46' 'in_age ©47' 'in_age 066" 'in_age ©67' "in_age 070’
‘in_age_B71"' 'in_age_©72' 'in_age_©73"' 'in_age_674' 'in_age_875'
'in_age_B76"' 'in_age_@77' 'to_in_881"' 'to_in_867' 'to_in_088"
'in_age 001" '"in_age 008' 'in_age_©31' 'in_age_037' 'in_age_038'
'in_age 861" 'in_age 083" 'in_age 684" 'in_age ©18' "in_age 019’
'in_age_B28' 'in_age_©40' 'in_age_©48' 'in_age_663' 'in_age_864'
'in_age_B69' 'in_age_©78' 'in_age_©79' 'in_age_688' 'in_age_833'
'in_age 034" '"in_age 068' 'in_age_©02' 'in_age_ 062" 'in_age_ 065"
'in_age 832" 'in_age 049" 'in_age 621" 'in_age ©50' "in_age 081’
'in_age_851"]
(61 # &0/ (10 in_007) HojEfe ZEfS i
stat_total = stat_merged[stat_merged['STAT_CD’] == ‘to_in_001’]
# ZEZ = STAT_CD I2g¢ ZH=to!
unique_stat_cd = stat_total['STAT_CD’].unique()
print(unique_stat_cd)

["to_in_@e1']

> stat_total0il GRID_CD2 POP Z&2t L7 LIHX| SLO3t &2 H7EILICL(ES 27| Tt
B IIHOIA LS TR0 XE)

[

I (71 stat_total = stat_total[[‘GRID_CD’, ‘POP’]]

A: S BAieE AXt BAE mxlsks AR MEisE|

: B T s T 0
I 8] grid_intersects = grid_merged|[grid_merged.geometry.intersects(bord_sido.geometry.union_all()]

> grid_mara®t grid_mamals SAN} ZAE ACHS TESH Tkm ZXE ZAOIH, HAA| 017 2AS
QlatA SALA| 29 TAFSHS 2Kt ZAIt FEBILIC,
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SGIS AX|S E7| EMARIZ | 22T |

‘{ 7o} £ Hatsh|

} grid_intersects} stat_total = 7H2| CIO|E{Z 2|l ‘GRID_CD'E 7|Z22 left join(Rl% ZQI) 5104

HEEC.

. B rLa&FHE
[9] grid_intersects = grid_intersects.merge(stat_total, on="GRID_CD’, how=left’)
# 28l = 8400/ Gi= 7210 NaNO| £017F SIE + US54 210)
print(grid_intersects.isna().sum()
GRID_CD ]
geometry a
POP 244
dtype: inte4
2.8 31s11.0
: _ BT
08 4 22212 poz 27 il s
grid_intersects['POP’] = grid_intersects[ POP’].fillna(0)

X TSGIS M=HMS o 24X 84 &4 o, 27 E= MAE ols AX0 tiolids S HI0IEIE 4dotX|

pobz Z=gs 0= iz 4+ UsUCH

|" E0I174E 7|F02 77t LIET|
b EUTH(POP)Z 57O TZOR LieT 2 7ZH0) it U KRt

[H]: ) Brl s 0
# Q151 27 B AJF5H0] Lt

print(grid_intersects[ POP’l.min(), gdf_intersects['POP’].max() # Z/4z{1f Z/Cigt 20!

9.9 31e6ll.@

[12]: B L& TR

bins = [0, 1000, 5000, 10000, 20000, 32000] # & &5t 7 X/&

labels = ['0~1000", “1000~5000’, 5000~10,000’, “10,000~20,000’, 20,000~32,000'] # 7+S/ 2F&
# Z} Ol 0] Lo 72F 2tE

grid_intersects[ POP_BINS’] = pd.cut(grid_intersects[ POP’], bins=bins, labels=labels, right=False)
print(grid_intersects.head()) # 2/~2 2ZK'POP_BINS’) Zg =7f &tel

GRID_CD geometry POP POP_BINS
a Ot2t1s6s  POLYGON ((1115eee 1669900, 111568@ le7e008, 11... a.a a~l1eea
1 Ot2t1e68 POLYGON ((111ee00 1665000, 1116080 1669008, 11... @a.a a~1ee8
2 Ot2hie6s  POLYGON ((111eeee 1669000, 1116080 le7€008, 11... a.a a~1ee8
3 0t2h1773  PoOLYGON ((1117eee 1673000, 1117680 1674000, 11... a.a a~l1ee8
4 Ot2t1774 POLYGON ((1117eee 1674000, 1117680 1675008, 11... a.a a~l1eea
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ETI

Q7 AXpH 2M(Python)

III X AlZtzl 5h2)

)

>

[13]:

# AP23 BT8P 5 S
fig, ax = plt.subplots(1, 1, figsize=(12, 12))
# ZAFAIZFSHZAL A M2 Clop )
grid_intersects.plot(column="POP_BINS’, ax=ax, legend=True,

cmap="0OrRd’, edgecolor="black’, linewidth=0.5, alpha=0.7)
# BAMA A F=OF (AN 20|22 A HiF2 ES)
bord_sido.plot(ax=ax, color="none’, edgecolor="black’, linewidth=2)

# (F70) BLA| AT BAIE F7fo10] ol 24517/

bord_sgg = gpd.read_file(pri_dir + ‘/" + ‘bnd_sigungu_21_2024_2Q.shp’)

bord_sgg.plot(ax=ax, color="none’, edgecolor="black’, linewidth=2)

bord_sggl ‘centroid’] = bord_sgg.geometry.centroid # S2&/& A

for idx, row in bord_sgg.iterrows():

ax.text(row[ ‘centroid’].x, row[ ‘centroid’].y, row['SIGUNGU_NM’], fontsize=15, ha="‘center’,

color="black’, bbox=dict(facecolor="white’, alpha=0.7, edgecolor="none’,
boxstyle="round,pad=0.1"))

# B2y olx 2 = HF

ax.get_legend().set_bbox_to_anchor((0.5, -0.05)) # /2] 2/x| =&
ax.get_legend().set_title(*(21 HRI)") # i M= 45
ax.set_title(‘(FATA| Q171 ZAXtH BMY fontsize=16) # A/= A= A&
#20[0r2 28 ¥ =

plt.tight_layoutQ) # Z2fZ 2/0/0F20] ZXIA] =2 Ats £ &
plt.savefig(pri_dir + /" + "2AIA] Q151 ZAXIH B X[ png’)
plt.show() # A/2fef 22t sHEHO) =2

[=] [=]
A Q17 2P 24
=
B
]
iz sane ~
i v A 1
F FEEans
170 s, L‘\
TadT
T .
SO BT
F T i1
; Chb RS
| NN [9¢
GiE LS =
R o
e A
168 SRR e %ﬁ
AL A,
U—f_ w IA N‘LE\E 4
e ey M
S8
= 3y
- B <917 B9ls
0~1000
2 1000~5000
5000~10,000
@
® 10,000~20,000
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CHAPTER

'%71IE1I0|E1’.‘1|E1(SDC)01|*1 MH|ASH= HEQIT AXSAI2E R StudioE 0I85HA MEA| HEIT

o
AXt=?IE E4oks IgE HAEE 23U

ZIHE 45 U 2N FHI5H|

» R Studio*E Adsta (71, WS 2ot L0 il HollA A
New Directory I=Rul- k=1 u e meProjectilype A1y IS e New Project = = = sl 3

* R 4.4.3-win, RStudio 2025.09.1, RTools 4.4 HTS 7|ZC = X35 LICt

> [N £ s34 ZRYES NEE 208 Mesin DIEEETED o CENEEEE
E o

ZXf 29| 24| [opRd

ps———
Create Project.  Bak Project Type  Back Create New Project
Directory. L > 2 Directory name:
Sy St 2 ] ]
2 project n  brand new working directory P >
Create project as subdirectory of
g > & B
Existing Directory e
g Associate a project with an existing working directory > @ Quarto Project > T e
& Quarto Website >
Version Control 5 8 Quarto Blog >
Checkout a project from 2 version control repostory i 5

T CHWSGISWRWAIZA] HiE Q! x
& > S [&] Q > UWpc > RHEOAI(EE > SGIS > R > MSA AT 2AXH =9 84 MSAl Buole HAPE =9 2
@uzwEr - O O @ B W NzB- =87
as o= B EY] *3e 2
) 22ia B 20234_213 _CHAL_TK.Csv Microsoft Excel # 52 R 2t 0 11,472KB  2025-10-02 27 11:34
{3 bnd sido_11.2024_2Q.cpg PG T KB 2024-12-10 2 139
> 3 OneDrive
D bnd_sido_11_2024_2Qdbf DBF It KB 2024-12-10 2% 1:39
[ bnd sido_11_2024.2Q.p1j PRI TR KB 2024-12-10 2% 1:39
e e # [ bnd_sido_11_2024_2Qshp SHP IHY 220KB  2024-12-10 25 139
L oe=s # ) bnd_sido_11.2024 2Q:shx SHX T KB 2024-12-10 2% 1:39
FED # (3 bnd_sigungu_11_2024_2Q.cpg PG THY KB 2024-12-10 2% 1:39
W 43 » D) bnd_sigungu 112024 2 dof DBF I 2B 2024-12-10 9% 1:39
P . [ bnd_sigungu_11_2024_2Q.pj PRI KB 2024-12-10 23 1:39
. [ bnd_sigungu_11_2024_2Qshp SHP T 902KB 2024-12-10 2% 1:39
- sd * D bnd_sigungu_11_2024_2Q shx SHX T+ 1KB 2024-12-10 2= 1:39
[ grid_CHA Tk epg PG Ty KB 2024-12-31 2% 657
i - ec D grid_CHAr_1Kdbf DBF T 177KB  2024-12-31 2% 6:57
_ [0 grid_CrAr_1kpy PRI T KB 2024-12-31 23 657
> =EEO2E@D) [ grid ChAF 1k shp SHP T 1144KB  2024-12-31 25 657
> Wmusya [7) grid_CHAr Tk shx SHX ¥ 6BKE 2024-12-31 93 657
EENE-ELEE R File 6KB 2025-10-20 93 2:42
MNEA BEQAT HX R File 6KB  2025-10-20 25 2:42
1870 &%




SGIS &X|F SH ZMAIE | ==4H |

, TRV Ji2A) 31017 2129
Ol A TS 71 Of2
X R AJZI8} I |X| 25(tmap, ggplot2) 212} Xgst a4

ol IS MEdsiA FL|Ch
O| ACE AAMLHZ QISHE ELICH

TEES SGIS SAMYOA Lo d 4 ASLCE

|

il

2 #1. 24 WA i L ASEY

3

4 # install.packages("dplyr") FAHZI# 3
5 # install.packages("sf") FAHZI#) 3
6 # install.packages("tmap") FAHZI#) 3
i

8 Tlibrary(dplyr) # 0l H2l: mutate() =

9 Tlibrary(sf) # Z7F Hlole H2l: st_read() S

10 Tlibrary(tmap) # tmap Al ZHEh: tm_shape() £

11

12 # T=HE E4 X3

13 prj_dir <- "Cc:/sGIS/R/HE A EEUFZ IIE =8 4"

install.packages() &42 240 ZQ

HX[SIL library() &2 AFRS ZH|S SfLICE HRS I XIS AX[3 0= 4~60 22 CHA|l &

X Y= FN X2 shELIC

ot sf, tmap, ggplot2, dplyr I{7|X|2} 2|ZH0| U= 7 |XIE
§

ooll

pag=rs 1SRRI Co/SGIS/R/MSA| EH0IT XS 0| 84 =R Rav b IS RV TPy =TS
222 [ Al28 Z=H|2 &L R AATCA EHE L2 M= ‘W Al /'S AFREHL L}

R Studio & 7%

@ MEA FEUT AXLY 24 - Rstudio

Fle Edit Code View Plots Session Bulld Debug Profle Tools Help

120 #3. MBA AIZZ A
121 tn_shape(bord_s
122 ‘tm_text (text="SIGUNGU_NM",

col

ungu) + tm_borders (1

123 #a. AT ZOAI(EH 29D

126 #5. HE2 dlojoe

9-(ogla-l 1 B & [ A sotonemndion < s o e o
[SEENETEEEEES (tmap)R = Envionment  History  Files Connections  Tutorial - =
1 Dsmemson | Q2 SIS R D= 3 | Byepeseveaspvevaa  Environment &
i : o e . %+ | ool Emvrorment - -
igg #6. EHAUP SHPETZ AX=H AT 0 join 3 abs gt Pvard Shles 7
108 map_all <- 0 join_rank 710 obs. of 5 variables
100 # 1.ha A é.‘_?ﬂ(ﬁéﬂ =9 0 join_topn 5 abs. of 5 variables
o i’t;oﬁs‘gf‘:‘(?ﬁz"";T;TJAU! Tey="dotted", 0 map_a11 Large tmap (12 elements, 5.2 MB)
112 Fi11.legend=tm_legend(ritle="ZHAE A2 3 ()", position=c("Teft”, "top™), O map_intersects Large tmap (4 elements, 1.5 MB) Q
113 fi11.scale=tm_scale_intervals(break: 10000, 15000, 20000, 24000), O map_topn Large tmap (7 elements, 2.9 MB)
e 00 ¥ ;220;007;?;{000”)' 0 stat 381567 obs. of 4 variables
116 0 stat_young 6512 obs. of 4 variables
17 X values
18 #2. HEA AlE Z file_path "C:/SGTS/R/MEA HH2ID 2
119 tm_shape(bord_sido) + tm_borders (lwd=2.0, col-"[JERER") + pri_dir “C:/scIs/R/HEAl HAT A

) -
col "B, size-1.0, col_alpha-0.7) + -
. Plots | Packages Help | Viewsr Presentation b
124 tm_shape(join_topN) + tm_borders(lwd=2.0, col="ENE") + @ | 2 z00m | Hegot - |9 | Plots/HeIp S
125 Tm_text (text="RANK", col="vhitd", size=0.6) +

127 tm_title(text="20238 MEAl HEAP AT =97 +

128 tm_layout (inner.margins=0.1)

129

130

131 map_all # TH WS “plots” old =2

132 )

opn

20234 NgAl ol A &9

=xE mEeR(2)

11024 | (Top level) =

RSeript ¢

Console  Terminal - Backoround Jobs
R - R443 - CUSGSRAEN BEAT 3R

> file_path <- paste(prj
> st_write(join_rank, dsn=
Deleting Tayer "2023H HEA
writing layer “20234 MEAl

12 HRHES. shp
, layer_option:

a source

writing layer 20238 MEA HH2l® HAXEH TopN' to data source
C:/SGIS/R/HEAl AR AR

File'

options: ENCODING=UTF-8

writing 5 features with 4 fields and geometry type Polygon.

>

" using driver 'ESRI Shapefile’

“Ci/SGIS/R/HEAl BHSIR AREEF E4/20238 MEA HHSID AR A.shp® using driver ESRI shapefile’ A ki iz
options: ENCODING=UTF-8 =
writing 710 features with 4 fields and geometry type Polygon. Z Bl TTA f
= =
> file_path <- paste(prj_dir, "2023 A8 A ZU0ID AT =9 TopN.shp”, sep="/") 3]
> st_write(join_topN, dsn= ath, append-FALSE, 1ayer_options—"ENCODING-UTF-8") =
peleting layer "2023H A2 212 HT}S| Topn' using driver “ESRI shapefile’ e

=2 2H4/20239 HEA FH2AR HAtwP TopN.shp using driver "ESRT shape

Console

-/
NCODING=UTF-8")

L
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[ MSA| 27} HRI= 2iX} 77 2Hs|

16 # 2. HAEA ZHZ as IR Z2H =D

18 # HEA Mz 2
19 file_path <- paste(prj_dir, "bnd_sido_11_2024_2q.shp™, sep="/")
20 bord_sido <- st_read(file_path) # 24 Y HE0|?, geomerry Z M ZEE T E

k)

22 # HEA AMZ2F 2
23 file_path <- paste(prj_dir, "bnd_sigungu_11_2024_2q.shp", sep="/")
24 bord_sigungu <- st_read(file_path)

26 # AEAME ZEHGt= 1km IR ZAICCHARD
27 file_path <- paste(prj_dir, "grid_CtAt_1K.shp”, sep="/")
28 bord_grid <- st_read(file_path)

SC (R =N ENPNI=2W [ bnd_sido_11_2024_20.shp JRSE=INPNRea2i [{ bnd_sigungu_ |
S22 B0I0RS1 ), Tkm CHAE Z4XE ZA|(BLERENETESR) S 210iSLIC. st_read() &4= geometry

S S8R ZE0| U= HO[EE X2 4 ASLIC

30 # ASEA ZA% ZAes AR A HE
31 bord_intersects =<-
32 st_join(bord_grid, bord_sido, join=st_intersects, left=FALSE)

34 # HEAMZ Al IR FAE Azl =2

35 map_intersects <-

36 tm_shape(bord_sido) + tm_borders(lwd=2.0, col="[JEIEq") +

37 tm_shape(bord_intersects) + tm_borders(1ty="dotted”, Twd=0.8, col="ElE"
38 # SEZF(ry), WHIQwd), #H& XE

40 map_intersects # A £ Z 'plots’ Ml A =2

st_join() &2 MEAl Al ZAIR HX|= AXt ZAS WEELC. join Ti2I0|EE S2UEM 5F
KI’got=H st_intersects 2|0 Cefet SIS MEHSE o= QUZLICE left If2t0|E|E FALSEZ X|

M inner join@ 2 X2|3i&LICt.

=
=
X

3

tm_shape() &4=2} tm_borders(), tm pongonsO St 52 I8N X2 JEILICH M2A| Al
BA R AKXt BAE SXotH R Studio 3tH 2E BOIA Of2HQt 22 X|=E &Hlgt
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USLICY.
Plots  Packages Help Viewer Presentation =0
& 2 zo0m | ot - |0 | “% Publish ~
L )
{
H )
Lig ™
PAN; J
/
N
: TN
o
s
T o1
i I
P
{ 3
i
¢ =
1 Y I
i
>
bl

o4



SGIS AX|¥ SH 2HARIE

H
re

[0
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W22 SH AEst)

file_path <- paste(prj_dir,
stat <- read.csv(file=file_path, header=raLsE,
# 322 T s SH ItZY ABIE ‘cprua9’ =z AE
colnames(stat) <- c("BASE_YEAR",
# EXIEY Z2HEHE AE

"GRID_CODE",

head(stat) # SHILtZ 2 ZHE W ooy

Al
=

sort(unique(stat[ , "STAT_CODE"]))

# ENRE EF HUGHAZE 2R, 2

I

pMEas a7, 837

stat_young <- stat[statiSTAT_CODE==
# BHU EHE €22 HEY

"in_grp_005", ]

sort(unique(stat_young[ , "STAT_CODE"]))
# BAURCdin_grp_00o5" ZE)Y HE =

"STAT_CODE",

"20233_91 F?_CHAb_1k.csv", sep="/")
fileeEncoding="cpP949")

"STAT_VAL™)

al

)

read.csv() &2 CSV YA OIS HA| IS 2111 colnames() &2

HHolT £73E
SHAE 532 52 JEES

oM A= X2] Z

ANE 20
HEHQITL(15~34AM )= EAH|0|E{ME|(SDC)OIAZH 0|28t 2 Q)
in_age_005(20~24M)) S

X SASY T A=HS HRoA =

M IJEE= HI A O|=

== T M

[ AR EA ZOI5Hn A A9 A

in_grp_005'0fl SiZdh= SAHIZTE B2 MYRLCE head() &2 M1
UL

= ZEIS 20 XIS
1t 29|

S
-

&LICH SGIS ZE K22 Li2idte A

M| 21 QI1E 0| &ZahA] %’%HEMI

statistics_code.xlsx &%

63

64 # 4. A EA =50 =H AHLE

65

66 # HAH L FSA o AL key 28 AE

67 join <- merge(x=bord_intersects, y=stat_young,

68 by .x="GRID_CD", by.y="GRID_CODE", all.x=TRUE)

69 # all.x=TRUE: EAa ()0 WAZA HoxT AACOE 222

70

/1 join # =21 20 &2

i

73 # 2 =T 28 &2, =3 T(BASE_YEAR) NuLL%l FHF 7

74 join <- join %-% select(-BASE_DATE, -SIDO_CD, -SIDO_NM, -STAT_CODE)

75 Jjoin3BASE_YEAR <- "2023"

76

77 # RANK(Z=F) 28 =t

78 join_rank <- join %% mutate(RANK = min_rank(desc(STAT_VAL)))

79

80 # Rrank ZE =0t FHOI

81 join_rank

82

[ = =
merge() &2 MSAQt HRl= ZX}t ZA |9f HUERIF SHE ZQUELICE keyd olidot= ZEEHO|
o 5| A SIAL o
LHE 39 22 Aggiuct =2 rté.*: lx & M20|EE 2-E 4 UAEHLTH mutate() Sr= MER
o SIA L o [ He SH DLy =Y

Z™S F76L1 select() = ZES *._EHOHM Kok WS MSELCH ZEE Y49 “'=dlE

™S HQISHH= oo|L|ct.

SAZ0| AL X 22 AL XOI= ZHL2 'NA'Z MEE JASLICH LQSHH, 7|ZHE
{ BASE_YEAR JEEEERwIVK] %QE A MAe £ B

min_rank() &2 HEHQIT &S ALEILICE desc() &2 0|80tH WEXO=2 HAL HA
Q7L 7HS 2 ZHXPIH 12 I7}E.'|—Illt.

o5



V' MSAl FEolT AR 22 BA(R)

89 # &9 =2 HE
90 join_topN <-
91 join_rank[join_rank$RANK <= topN & ! is.na(join_rank3$rRANK), ]

93 # Top N =% EEE IZ

94 map_topN <-

95 #1. AR ZAEH =D

96 tm_shape(join_rank) + tm_borders(1ty="dotted”, Twd=0.8, col="[Eg") +
97 #2. A2 A Az ZH

98 tm_shape(bord_sido) + tm_borders(lty="solid", lwd=2.0, col="[jEIE4") +
99 # 3. AR ZAER =D

100 tm_shape(join_topN) + tm_borders (1ty="solid", Twd=2.0, col="FEE") +

101 tm_text (text="RANK", col="[JEMEE")
102
103
104 map_topn # AT ZEPf 2ot =2
105
29 &8 AXE 2 NYRLICHL SAUO| Gl 42 =9 ZE NA7F MO U7 HE0]

‘NA'7} Ofd Xt 0t MESHE T is.na() 2 2HS XIFLCH

ARt ZARE MEA| 7|, &l &9 AXE X2 2Ala FLICH 274 0142 ZAl= +'2 AZGM
SHY = USLIL EHOIA OF2H2t 22 X8 SQIg = USLICH
Plots Packages Help Viewer Presentation |
= 2 zoom | = Export - | O s “S- Publish ~
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107 #6. FHAUF DHIFEZL Az AZE

109 map_all =<-

110 # 1. AR ZAEH =D

alalal tm_shape(join_rank) +

alitzl tm_polygons (fi11="STAT_VAL", Tty="dotted",

113 fi11.legend=tm_legend(title="T At'E HAUZ(F)", position=c("left”, "top”)),

114 fill.scale=tm_scale_ 1nterva'|s(breaks c(1, 5000, 10000, 15000, 20000, 24000),

115 labels=c("1~5,000","5,000~10, 000 "10, 000-15 000 "15,000~20,000","20,000~24,000"),
116 values=c(" m‘ m ) "y, # MM DS =

117 # values="brewer.yl_or_rd", # £ = A—.”“ Ihal £ ?(l 4

118 value.na="phite", 'Iabe'l.na="")) +

119 #2. A2 A A= 2

120 tm_shape(bord_sido) + tm_borders(lwd=2.0, col="[JE&q") +

121 #3. A A AZF 2

122 tm_shape(bord_sigungu) + tm_borders(lwd=1.0, col="[JEMEg") +

123 tm_text (text="sIGUNGU_NM", col="[JEX@4 . size=1.0, col_alpha=0.7) +
124 #4. AR ZAET =D

6125 tm_shape(join_topN) + tm_borders(lwd=2.0, col="EEE" +

126 tm_text(text="RANK", col="whitd", size=0.6) +

127 #5. H=1 doore

128 tm_title(text="20234 HE A FYH2UR AL =2") +

129 tm_layout (inner.margins=0.1)

130

aleat

132 map_all # #Hl BWE “plors” BH M =2
133

tm_polygons() &2} tm_scale_intervals(), tm_legend() &5 &1 A3t HATFEL2t HE
K|=0i] LIEFALICE TATE MY2 My FES E7ot7Lt 0|2 FolE My DY ES X|Hoh= WY
oz Fg + USLICH

#FFFFB2 #FECCBC - #F03B20 #BD0026 brewer.yl_or_rd
#EFF3FF #BDD7E7 - #3182BD #08519C brewer.blues
#EDF8FB #B2E2E2 - #2CA25F #006D2C brewer.bu_gn

2 &2 AXE ZZHM EAIL AlZT ZAILt S YH EAGIM ol AXI7t &dk= A+

i

tm_title() &=+t tm_layout() &+5 ArEotA X HiS 2t Ot B2 SS XIFELICE

o7/



Vo MSA| HEel ZXfE 29 EA(R)

B0l A Otetet 22 Z|

O

XIES gols 4 UL,

Plots Packages Help Viewer Presentation =]

= P .
= 2 zoom | Hpgort - | O | “S- Publish =

202349 Mg BT FAt &4

ante guaR(z)
11~5,000
,000~10,000

{7%10,000-15,000
I 15,000~20,000
(% 20,000-24,000

Help Z01A 3145 21401 TI20IEIS) SR MIZAIS, FE X4 04|, HTXIE S8 2ol
4 gL,

tm_shape(), ggplot() 52| &= =2 HO[XIS FUsHM HATEES Johs Y= HHHEM L.

]

Plots Packages Help Viewer Presentation =l Plots Packages Help Viewer Presentation ==
e R} tm_shape) & 0 ggpiot)
R: Shape (spatial object) specification - | Fnd n Topic R: Search Results - Fina in Topic
tm_shape {tmap} R Documentation The search string was "ggplotQ” &=
. . L e
Shape (spatial object) specification IHoE:
Description ggplot2-extending-  Extending ggplot2 HTML source R code
ggplot2
Specify a shape, which is a spatial object from one of these spatial object class packages: sf, stars ggplot2zggplot2-  Using ggplot2 in packages HTML source R code
or terra ckages
ggplotzzggplotz-  Aesthetic specifications HTML source R code
Usage r
specs
tn_shape! gaplotz-ggplot2  Introductien to ggplot2 HIML source R cede
she,
bhox = NULL, EE=pcl:E
ers = HULL,
iensiin =iNds plotly=crosstalk-  Linking ggplot2 plots (Run demo)
nane = NULL, highlight-ggplotly
unit = HULL, plothzst-ggplotz  Mapping sf objects via ggplot2 and geom_sf)
LHIEEE SANIEL, plot  shows use of geom_sf
units=ggplot2  demonstrates automatic units in default axis
) Iabels in ggplot2
Arguments s2e Ho/x:
shp Spatial object ]
£ i colorspacerscale colour binned diverging  HCL-8ased Binned Diverging Color
bbox  Eounding box of the map (only used if shp is the main shape (see is.nain) g Scales for ggplot2 2
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134

135 #7. AT I FATY HEE2

136

137 # AT JEmME=RE HE

138 file_path <- paste(prj_dir, "20233 M2 A EJUP AXE = Y.png”, sep="/")
139 tmap_save(tm=map_all, filename=file_path, width=1800, height=1500, dpi=300)

140 # HHl, F0l(BE 2D, ez AE

141

142 # ZHE swp MEE HE(EA 0, &2 =2 =AY

143 file_path <- paste(prj_dir, "20233 M EA FIUF AXLE =P .shp”, sep="/")
144 st_write(join_rank, dsn=file_path, append=FALSE, layer_options="ENCODING=UTF-8")
145 ¢ ¥22 EHH DYES HAY o HE AT NE(UTF-8' £ ‘cPoa9’ )

146

147 file_path <- paste(prj_dir, "20233 HEA ZIAUF AXE =2 TopN.shp”, sep="/")
148 st_write(join_topN, dsn=file_path, append=FALSE, layer_options="ENCODING=UTF-8")
149

24 30| NES S LAB KHE 4+ USLICL tmap_save() S4E 01S3HM XEE XIHE

3719 o= 0| T-IEZ HERLIC

202341 MSA| HLQIT X} 2]

EINERELETE)
i 11~5,000
i_5,000~10,000
£710,000~15,000
8 15,000~20,000
8 20.,000~24,000

st_write() &2 SALH0| ZE HAXEAE shp MY SCZ MESIH THE XAt ZR0ME
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