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# install.packages("geodata”)
library(geodata)
library(stringr) # (Sanleivaziuinnisvaniiu

# 1. Tnanzaya (a1Tuaauarduazleinaidy iTvansi)
th_districts <- gadm(country = "THA", level = 2, path = tempdir())

# 2. wlauily sf uasznsay (un"mafiy! )
# 19 str_detect tam1a131 "Bangkok” ‘lsidrazatisdauivuuavda
bkk_districts <- st_as_sf(th_districts) %>%
filter(str_detect(NAME_1, "Bangkok")) %>%
select(name = NAME_2)

# 1 FaviaaIrvayau1asylvy (aavluiu o)
print(paste("duwrutuainu:", nrow(bkk districts)))

## [1] "SuLeviwyg: 50"

# 3. wilav CRS iilu UTM Zone 47N
bkk_projected <- st_transform(bkk_districts, 32647)

# 4. awaiuiue (5. 0u.)
bkk_projected$area_km2 <- as.numeric(st_area(bkk_projected)) / 1076

# Plot (fAaA gAY
plot(st_geometry(bkk_projected), main = "50 Districts of Bangkok™)



50 Districts of Bangkok

# 1. AVUAZAYAARDIRINALL (Bounding Box) uavy Anu.
bbox_bkk <- getbb("Bangkok, Thailand")

# 2. arvads Query (uazaya amenity = school)
# aramnleianiy iddewdu key="name", value="7-Eleven” (usia133ieasu1n)
osm_query <- opq(bbox = bbox_bkk) %>%

add_osm_feature(key = "amenity", value = "school")

# 3. TvamzayaaviAiav
school_data <- osmdata_sf(osm_query)

# 4. fuaweiiduaa (Points)
schools <- school data$osm points %>%
select(name, geometry)

# wlaviidalvinsvAuunuiian (UTM 47N)
schools_projected <- st_transform(schools, 32647)

# uaavIIuTsoeaudidoula
print(paste("fvdayalsazauanle: ", nrow(schools_projected), "uwna"))

n=

## [1] "Gvdayalsvdauanle: 6687 une"

# Plot quavasv
tmap_mode("plot")
tm_shape(bkk_projected) +
tm_borders() +
tm_shape(schools_projected) +
tm_dots(col = "red", size = 0.1, alpha = 0.5) +
tm_layout(main.title = "Real School Locations in BKK")



Real School Locations in BKK

# 1. 1uaaTsusauinnagluunasiun (Spatial Join + Count)
# l2of st_intersects #iaiy
intersections <- st_intersects(bkk_projected, schools_projected)

# dudrIdu (Length wavumag List)
bkk_projected$school count <- lengths(intersections)

# 2. amnaanuvuinyy (Tsvisausa 1 a5, 0. )
bkk_projected$school _density <- bkk_projected$school count / bkk_projected$area_km2

# @ Top 5 wwavifTsuisauvuiuiusign

bkk_projected %>%
st_drop_geometry() %>%
select(name, school_count, school_density) %>%
arrange(desc(school_density)) %>%

head(5)
## name school_count school_density
## 1 Bang Rak 155 37.55901
## 2 Samphantawong 65 36.81611
## 3 Phra Nakhon 167 32.00259
## 4 Dusit 308 27.11490

## 5 Pathum Wan 170 21.77479



# 1. &919 Neighbors List
nb <- poly2nb(bkk_projected, queen = TRUE)
listw <- nb2listw(nb, style = "W")

# 2. A1Iau Local Moran's I (UUAIAIINKUILLY)
local_m <- localmoran(bkk_projected$school_density, listw)

# 3. 1Aunang
bkk_projected$zscore <- local m[, 4] # Z-score
bkk_projected$pval <- local m[, 5] # P-value

# 4. uivngu Hotspot (Simple Logic for Visualization)

# Hotspot = Z-score g9 (> 1.96) uas P-value 61 (< 0.05)

# Coldspot = Z-score 67 (< -1.96) uag P-value 61 (< 0.05)

bkk_projected$cluster <- "Not Signif"

bkk_projected$cluster[bkk_projected$zscore > 1.96 & bkk_ projected$pval < 0.05] <- "Hotspot (High Densit

y)"
bkk_projected$cluster[bkk_projected$zscore < -1.96 & bkk_projected$pval < 0.05] <- "Coldspot (Low Densi

ty)"

# 5. Final Map
tm_shape(bkk_projected) +
tm_polygons("cluster",
palette = c("red", "blue", "grey9e"),
title = "Education Clusters"”,
textNA = "Not Significant") +
tm_text("name", size = 0.5) + # lafazm
tm_layout(main.title = "School Density Hotspots in Bangkok",
legend.position = c("right", "bottom"))
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