Week 1: Foundations of Spatial Data Science
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# install.packages(c("sf", "tidyverse", "mapview", "rnaturalearth”, "rnaturalearthdata”, "viridi
s"))
library(sf) # &msudnnis Spatial Data (Vector)
library(tidyverse) # &5U Data Manipulation (dplyr, ggplot2)
library(rnaturalearth) # uwavﬂbyauwuﬁfan
library(viridis) # AMUAF15Y Visualization
library(mapview) # &msuasy Interactive Maps

# 1. Tvaavayauwuiilan
world <- ne_countries(scale = "medium", returnclass = "sf")

# 2. &153132aya (Data Inspection)
class(world) # g Class asusfuinuilu "sf" uag "data.frame"

## [1] "sf" "data.frame"

# gauiilu Spatial (Geometry)
head(world$geometry)

## Geometry set for 6 features

## Geometry type: MULTIPOLYGON

## Dimension: XY

## Bounding box: xmin: -73.36621 ymin: -22.40205 xmax: 109.4449 ymax: 41.9062
## Geodetic CRS: WGS 84

## First 5 geometries:

# 15im CRS 1la3iiu
st_crs(world)



## Coordinate Reference System:
##  User input: WGS 84

## wkt:

## GEOGCRS["WGS 84",

it DATUM[ "World Geodetic System 1984",

## ELLIPSOID["WGS 84",6378137,298.257223563,

#H LENGTHUNIT[ "metre",1]11,

## PRIMEM[ "Greenwich",@,

#H# ANGLEUNIT[ "degree",0.0174532925199433]],

it CS[ellipsoidal, 2],

## AXIS["latitude",north,

it ORDER[1],

#H# ANGLEUNIT[ "degree",0.0174532925199433]],
## AXIS["longitude",east,

#H ORDER[2],

it ANGLEUNIT[ "degree",0.0174532925199433]],
it ID[ "EPSG",4326]]

# wadws ID["EPSG", 4326] -> Aa WGS84 (Lat/Lon)

plot(st_geometry(world))
title("WGS84 (Lat/Lon)")

WGS84 (Lat/Lon)




# AsaviauawiznIthaid

asia <- world %>%
filter(continent == "Asia") %>%
select(name, pop est)

# @av Plot quawisiaidie
plot(st_geometry(asia))
title("Asia Region")

Asia Region

# 1. Transform CRS alvivinmiluiuns (12 Mollweide Projection: ESRI:54009)
asia_projected <- st_transform(asia, crs = "ESRI:54009")

# @5238ay CRS Tui
st_crs(asia_projected)$input

## [1] "ESRI:54009"

# 2. AavanivAa1g (Centroids)
asia centroids <- st_centroid(asia_projected)
print(asia_centroids)



## Simple feature collection with 53 features and 2 fields

## Geometry type: POINT

## Dimension: XY

## Bounding box: xmin: 2924813 ymin: -1313527 xmax: 12520020 ymax: 5655950
## Projected CRS: World_Mollweide

## First 10 features:

## name pop_est geometry

## 1 Yemen 29161922 POINT (4653353 1955936)
## 2 Vietnam 96462106 POINT (10361598 2031361)
#H# 3 Uzbekistan 33580650 POINT (5285518 4977854)
## 4 United Arab Emirates 9770529 POINT (5147732 2922120)
## 5 Turkmenistan 5942089 POINT (5087890 4685489)
## 6 Turkey 83429615 POINT (3012505 4680529)
## 7 Timor-Leste 1293119 POINT (12520022 -1089964)
## 8 Thailand 69625582 POINT (9895533 1854321)
## 9 Tajikistan 9321018 POINT (6111559 4623098)
## 10 Taiwan 23568378 POINT (11475955 2904032)

# 3. AMmIuiiud (Area)
# waawsaglanurendu as. ey saviis 1,000,000 iawdlu as. A,
asia_projectedg$area sqgkm <- st_area(asia_projected) / 1000000

# QAAAWD 5 duduusn

asia_projected %>%
select(name, area_sqgkm) %>%
head()

## Simple feature collection with 6 features and 2 fields

## Geometry type: MULTIPOLYGON

## Dimension: Xy

## Bounding box: xmin: 2177284 ymin: 1059753 xmax: 10805060 ymax: 5400386
## Projected CRS: World Mollweide

# name area_sgkm geometry

## 1 Yemen 455155.85 [m~2] MULTIPOLYGON (((5181525 204...
## 2 Vietnam 329674.57 [m*2] MULTIPOLYGON (((10323688 12...
## 3 Uzbekistan 448373.15 [m~2] MULTIPOLYGON (( (5897397 503...
## 4 United Arab Emirates 71434.74 [m*2] MULTIPOLYGON (((5291560 313...
## 5 Turkmenistan 471682.07 [m*2] MULTIPOLYGON (((4559143 465...
## 6 Turkey 781555.47 [m*2] MULTIPOLYGON (((2202813 486...

# Save (ilu GeoJSON
st_write(asia_projected, "asia_data.geojson", delete_dsn = TRUE)

## Deleting source “asia_data.geojson' using driver ~GeoJSON'
## Writing layer “asia_data' to data source "asia_data.geojson' using driver ~GeoJSON'
## Writing 53 features with 3 fields and geometry type Multi Polygon.

# Save (ilu Shapefile
st_write(asia_projected, "asia_data.shp", delete_dsn = TRUE)



## Deleting source “asia_data.shp' using driver “ESRI Shapefile’

## Writing layer “asia_data' to data source "asia_data.shp' using driver "ESRI Shapefile'’
## Writing 53 features with 3 fields and geometry type Multi Polygon.

my map <- st_read("asia_data.geojson", quiet = TRUE)

ggplot(data = asia) +
# Layer 1: Guwui
geom_sf(aes(fill = pop_est), color = "white", size = 0.2) +

# Layer 2: n17inn13d (Scale)
scale_fill_viridis(option = "magma", trans = "logle",
name = "Population”,
labels = scales::comma) +

# Layer 3: aaumv (Theme)

labs(title = "Population Map of Asia",
subtitle = "Data from Natural Earth",
caption = "Week 1: GeoAI Course") +

theme_minimal()

Population Map of Asia
Data from Natural Earth

50°N

40°N

30°N - \“
/ Q i [
20°N = .
10°N L
\ U4

10°S -

5

OO

20°E 40°E 60°E 80°E 100°E 120°E 140°E
Week 1: GeoAl Course

# asvunuitanayla
mapview(asia, zcol = "pop_est", legend = TRUE)
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