Week 3: Raster Data Processing with {terra}
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# 1. Tvaazayamugy (Elevation) Aduasiaean 30 arc-seconds (~1 km)
# path=tempdir() AalvaaiAuliznasir lusmaiag
dem_th <- geodata::elevation_3@s(country = "THA", path = tempdir())

# 2. f9I3daULDYA
print(dem_th)

## class : SpatRaster

#t# size : 1812, 1032, 1 (nrow, ncol, nlyr)
## resolution : ©.008333333, 0.008333333 (X, Yy)
#t# extent : 97.2, 105.8, 5.5, 20.6 (xmin, xmax, ymin, ymax)
## coord. ref. : lon/lat WGS 84

## source : THA elv _msk.tif

## name : THA elv_msk

## min value : -9

## max value : 2552

# AAEUIENARNG:

# dimensions: F1uuUualI x Aaduy (Pixels)

# resolution: wwiazav 1 Pixel (wieniluavean)

# crs : sZuuAAR (WGS84)

# min/max : ﬁ?7ﬂ§ﬁﬁ5&ﬁ/§ﬁﬂﬁ

# Plot gawsauvivdsuna

plot(dem_th, main = "Elevation of Thailand (Meters)”, col = terrain.colors(20))



Elevation of Thailand (Meters)
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# 1. Tuaauawuaiszanalne(Vector)

cm_boundary <- gadm(country = "THA", level = 1, path = tempdir()) %>%
st_as_sf()

# Plot fiAap1ugnGaY

print(cm_boundary$NAME_1)
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"Amnat Charoen"
"Bangkok Metropolis"
"Buri Ram"

"Chai Nat"
"Chanthaburi®
"Chiang Rai"
"Chumphon™
"Kamphaeng Phet"
"Khon Kaen"
"Lampang"

"Loei"

"Mae Hong Son"
"Mukdahan"

"Nakhon Pathom"
"Nakhon Ratchasima"

"Nakhon Si Thammarat"

"Narathiwat"
"Nong Khai"
"Pathum Thani"
"Phangnga"
"Phayao"
"Phetchaburi”
"Phitsanulok"
"Phrae"
"Prachin Buri"
"Ranong"
"Rayong"

"Sa Kaeo"
"Samut Prakan”
"Samut Songkhram"
"Satun”

"Sing Buri"
"Sukhothai"
"Surat Thani"
"Tak"

"Trat"

"Udon Thani"
"Uttaradit"
"Yasothon"

plot(cm_boundary["NAME_1"1])

"Ang Thong"
"Bueng Kan"
"Chachoengsao"
"Chaiyaphum"
"Chiang Mai"
“Chon Buri"
"Kalasin"
"Kanchanaburi"
"Krabi"
"Lamphun"

"Lop Buri”
"Maha Sarakham"
"Nakhon Nayok"
"Nakhon Phanom"
"Nakhon Sawan"
“Nan"

"Nong Bua Lam Phu"
“"Nonthaburi"
"Pattani”
"Phatthalung"
"Phetchabun™
"Phichit"

"Phra Nakhon Si Ayutthaya"

"Phuket"

"Prachuap Khiri Khan"

"Ratchaburi™
"Roi Et"
"Sakon Nakhon"
"Samut Sakhon"
"Saraburi"

"Si Sa Ket"
"Songkhla"
"Suphan Buri"
"Surin"
"Trang"

"Ubon Ratchathani™
"Uthai Thani"
"Yala"



# 1. Tuaauawmuadoviadeavlvi (Vector)
Chiang_Mai=cm_boundary%>%

st_as_sf() %>%

filter(NAME_1 == "Chiang Mai")

# Plot 1dAAIMgNAAY
plot(st_geometry(Chiang Mai), main = "Chiang Mai Boundary")



Chiang Mai Boundary

# 2. Crop (dansaufmée)
dem_cm_crop <- crop(dem_th, Chiang_Mai)

# 3. Mask (simeugi/srdvnin)
dem_cm <- mask(dem_cm_crop, Chiang Mai)

# UAAVHALLSEILLTTEY

par(mfrow = c(1, 2)) # uuvuyraa 2 2av
plot(dem_cm_crop, main = "Cropped (Rectangular)")
plot(dem_cm, main = "Masked (Exact Shape)")



Cropped (Rectangular) Masked (Exact Shape)
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par(mfrow = c(1, 1)) # AuAMUI3a
# A1uren Slope (viuaeniluavei)
slope <- terrain(dem_cm, v = "slope", unit = "degrees")

# A Aspect (iAMiaIALEUMLEA 1)
aspect <- terrain(dem_cm, v = "aspect"”, unit = "degrees")

# Plot
plot(slope, main = "Slope Map (Degrees)", col = inferno(20))



Slope Map (Degrees)
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#0-10 avm = Auviny (Flat) -> WA 1
#10-30 aven = uww (Hilly) -> lviaa 2
#30 avA1 = 2189 (Steep) -> lviA1 3
# & Matrix AHA1Tinnau: [min, max, new_value]
rcl_matrix <- matrix(c(e, 10, 1,
10, 30, 2,
30, 99, 3), ncol = 3, byrow = TRUE)

# & Reclassify
slope_class <- classify(slope, rcl_matrix)

# wieudnamiu Label (vialy Plot &)
levels(slope_class) <- data.frame(id=1:3, label=c("Flat", "Hilly", "Steep"))

plot(slope_class, main = "Risk Classification", col = c("green", "yellow", "red"))



Risk Classification
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# &3579 Raster 3799 w1 DEM 127619 133
r_template <- dem_cm

# 1. 1829 Band Aumv (Red) - auudiriugaduuavuay (A1iag = Awaas)

# 12/ Random noise WauAuAIAINGY (&uudigiineaznInias)

set.seed(42)

band_red <- r_template

values(band _red) <- runif(ncell(r_template), 0.1, 0.3) + (values(dem cm)/5000)

# 2. F1aav Band Suwsusa (NIR) - Wuasviauuavdled (Auna = Aweas)
band_nir <- r_template
values(band_nir) <- runif(ncell(r_template), 0.4, 0.8)

# saudlunaudeldu (Multi-band Raster)
satellite_img <- c(band_red, band_nir)

names(satellite_img) <- c("Red", "NIR")

print(satellite_img)



##
#H#
##
#H#
##
#H#
##
#H#
##
#H#
##

class

size
resolution
extent

coord. ref.

source(s)
varnames

names
min values
max values

: SpatRaster

344, 188, 2 (nrow, ncol, nlyr)

: ©0.008333333, 0.008333333 (x, VY)
: 98.00833, 99.575, 17.275, 20.14167 (xmin, xmax, ymin, ymax)

lon/lat WGS 84

: memory
: THA_elv_msk

THA _elv_msk
Red, NIR

1 0.1484519, 0.4000129
: 0.7589654, 0.7999788

# gas: (NIR - Red) / (NIR + Red)
ndvi <- (satellite_img$NIR - satellite_img$Red) / (satellite_ img$NIR + satellite_img$Red)

plot(ndvi, main

"Simulated NDVI (Vegetation Health)", col = rev(terrain.colors(20)))

Simulated NDVI (Vegetation Health)
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# auudirauluanigiusi "Steep” (slope class 3) fuduiidesn
# 1. 1damawie Pixel viiilu Class 3 (Steep)
risk_area <- slope_class ==

# uAly: éofla Layer lvidmaunauuiay (Auarudvan)
names(risk_area) <- "is_high_risk"

# 2. uwdav 1 (True) iiflu Polygon

risk_poly <- as.polygons(risk_area, values = TRUE) %>%
st_as_sf() %>%
# paufisiulausaieaduida 'is_high_risk’ wiuau
filter(is_high_risk == 1)

# 3. UIAVHA
mapview(risk_poly, col.regions = "red", layer.name = "High Risk Areas")

High_Risk_Areas
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