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- Linux/WSL2
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- macOS
» brew i1nstall julia F7clE sudo port install julia

- Windows11
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. ECENE
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> > julia

CjuliaE— R (FT7ZILK)
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NetCDF B&E/NY I —Y (1)

 NetCDF,jl
- https://github.com/meggart/NetCDF.jl
- @ZDNetCDF I/O S4T35V
- MATLAB-like 2 EfiAPI & C-like 7% MUAPI ZiE{H

using NetCDf
air = ncread("air.2024.nc", "air") # ncread(7 71L&, TEEZ)

typeof(air) # Array{Float32, 4}

- SEHRAATCT —FF. TOD Julia BB S5 D



https://github.com/meggart/NetCDF.jl

NetCDF B&E/NNV I —Y (2)

 NCDatasets. |l
- https://juliageo.org/NCDatasets.jl/dev/
- 1L & DEHEEE NetCDF I/O S A4T3 VY

using NCDatasets
ds = NCDataset("air.2024.nc") # 7714 I)LZHL<

air = ds["air"] # TR ZFmHAD

typeof(air)

CommonDataModel .CFVariable{Union{Missing, Float32}, 4,
NCDatasets.Variable{Float32, 4, NCDataset{Nothing, Missing}},
CommonDataModel .Attributes{NCDatasets.Variable{Float32, 4,
NCDataset{Nothing, Missing}}}, @NamedTuple{fillvalue: :Nothing,
missing_values: :Tuple{Float32}, scale_factor::Nothing,
add_offset::Nothing, calendar::Nothing, DTsource::Nothing,
maskingvalue: :Missing}}

122U, 7 — 9 [FBIL [SI|DRF UL 5 7L



https://juliageo.org/NCDatasets.jl/dev/

YAXArrays.|l

- Yet-Another Xarray-like Julia Package

- https://juliadatacubes.github.io/YAXArrays.jl/stable/
« Max-Planck®V Tt VR EHRIDIZ 4 > THIF
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https://juliadatacubes.github.io/YAXArrays.jl/stable/

YAXArrays.jl (NetCDF%ZR<)

using YAXArrays
using NetCDF
ds = open_dataset(“air.2024.nc") # 7 r7AI)lZzHL

YAXArray Dataset
Shared Axes:
(v lon Sampled{Float32} 0.0f0:2.5f0:357.5f@ ForwardOrdered Regular Points,
-» lat Sampled{Float32} 90.0f0:-2.5f0:-90.0f0 ReverseOrdered Regular Points,
» level Sampled{Float32} [1000.0f0, .., 10.0f0] ReverseOrdered Irregular Points,
N time Sampled{DateTime} [DateTime("2024-01-01T00:00:00"), ..,
DateTime("2024-12-31T00:00:00")] ForwardOrdered Irregular Points)

Variables:
air

Properties: Dict{String, Any}("References" => "http://www.psl.noaa.gov/data/gridded/
data.ncep.reanalysis.html”, "history" => "created 2013/12 by Hoop (netCDF2.3)",
"dataset_title" => "NCEP-NCAR Reanalysis 1", "platform" => "Model", "title" => "mean
daily NMC reanalysis (2014)", "description" => "Data 1s from NMC initialized
reanalysis\n(4x/day). It consists of most variables interpolated to\npressure
surfaces from model (sigma) surfaces.", "Conventions" => "COARDS")




YAXArrays.jl (Z#ZzHBDHET)

using YAXArrays
using NetCDF
ds = open_dataset(“air.2024.nc") # 771 Z=H<

air = ds[“air”] # ds.air THA
r 144x73x17x366 YAXArray{Union{Missing, Float32}, 4} mean Daily Air temperature 4
| ' dims -
L lon Sampled{Float32} 0.0f0:2.5f0:357.5f@ ForwardOrdered Regular Points,
-» lat Sampled{Float32} 90.0f0:-2.5f0:-90.0f0 ReverseOrdered Regular Points,
» level Sampled{Float32} [1000.0f0, .., 10.0f0] ReverseOrdered Irregular Points,
N time Sampled{DateTime} [DateTime("2024-01-01T00:00:00"), .., DateTime("2024-12-31T00:00:00")] ForwardOrdered Irregular
Points
} metadata 1
Dict{String, Any} with 15 entries:
"GRIB_id" = 11
"level_desc" => "Pressure Levels"
"least_significant_digit" => 1
"long_name" > "mean Daily Air temperature"
"GRIB_name" > "TMP"
"precision" > 2
"var_desc" > "Air temperature"
"dataset" => "NCEP Reanalysis Daily Averages"
"valid_range" > Float32[150.0, 350.0]
"units" > "degK"
"name" > "air"
"missing_value" > -9.96921f36
"parent_stat" > "Individual Obs"
"actual_range" > Float32[169.075, 320.15]

"statistic" => "Mean"

| loaded lazily A

data size: 249.5 MB
| |




YAXArrays.jl (F1DHUL)

e AVTYWIRICKBDIDHU
air[:,:,1,1] # . (XFOEHDELEHFERT
air[l:end,l:end,1,1] # end FAMVTYVIRDREZRT

- HIBICKDIDEHU

air[lon=1, level=1] # EREA VT YT ATEE
air[lon=At(@), level=At(1000)] # AtOQZFHWS EHEHDIETIEE CES
air[lon=Near(1l), level=Near(1100)] # NearQIFFREHIEWHODEHIEIREINS

- HIY#DEZS

using CFTime # HNHZKSTcHONyTr—I%20O0—K9 3

air[time=At(DateTime(2024,1,1))]
air[time=Near(DateTime(2023,1,1))]

- SEIDOHBUL

air[lon=Near(90:180),lat=Near(90:-1:0),1level=At(1000),time=1]

air[90..180, 0..90, 1, 1] # IntervalA 7YV MCKBIERE
air[35:73,1:37,1,1] # A>Ty ADOEHHEIETE
air[lon=35:73,1lat=1:37,level=1, time=1] # EZEA Ty U ABHBTE

air[lon=90..180,1at=0..90,level=1,time=1] # ®h& & Intervallc KB




YAXArrays.jl (B85 ES)

- [MEESE - HFE¥ | BEc3EE L TTEE
- airZ = air .* air
- logl@air = logl@.(air)

- ERRAEHEET= | using Statistics LTH' S
- air_bar = mean(air; dims=:1lon)

- KIBET—9IDF v VIR | map B
- newval = map(x -> xAZ2, air)
- air_bar = mapslices(mean, air, dims=“lon”)
- mapCubeBa#

function abs_uv(out, u, V) # WEBLULIEWABRORERZERT S
out .= sqrt.(u.*u .+ v.*v) # Bl5|EzHNHERZ. B2 B URICAAZILENELSICT D

end

hwnd = mapCube(abs_uv, (u, v); # Z15|1¥HEE. F25|8ANZY TILTEZS

indims=CInDims("lon", "lat"), InDims("lon", "lat")),
outdims=0utDims("lon", "lat") ))




Julia OOJHRELS A4SV

 Plots.jl
- JulicDZZEN LT[/ TS Y
> https://docs.juliaplots.org/stable/
- AW I IICIE+57
- ’BRQBENYVIIVE (GR. Plotly. PythonPlot. PGFPlotsX7% &)

X 2RTHDERDE(CEHH D MEIRTEL.. WEAEDH L L

« Makie.jl
- KODEREELYTRILS 4TS GHlllEEm)
» https://makie.org/website/ [HP.

- https://docs.makie.org/stable/ [manual]
- L BENvIITVE (GL. Cairo. WGL. RPR)

x Xwindow®|FHICEEsH D



https://docs.juliaplots.org/stable/
https://makie.org/website/
https://docs.makie.org/stable/

Plots T YAXArray 7—% ZoJ#i{t

- PPROYFRLI—F

using YAXArrays

using NetCDF

using Plots

ds = open_dataset("air.2024.nc")
air = ds["air"]
heatmap(air[:,:,1,1])
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Plots T YAXArray 7—% ZoJ#i{t

- $NEWTE

(DD=)

using CFTime
air2d = air[lon=At(135),time=At(DateTime(2024,1,1))]
heatmap(aird2d, yflip=true)
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Plots T YAXArray 7—9 %ZoJfi{t

- Xx70OV

(DD)
airld

= air[lon=At(135), lat=At(35), level=At(1000)]

plot(airld, legend=:bottomright)
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Plots T YAXArray 7—9 %ZoJfi{t

- ROV E (FD2)

plot(air[lon=At(135), lat=At(35), time=At(DateTime(2024,1,1))], # IDHL
permute=C:y, :x), # xX/yHDANEX
xflip=true, # X (fcofch) DRE
xscale=:10gl10) #t xEH (feofch) ZXT8E(C

S
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Plots T YAXArray 7—9 %ZoJfi{t

« ROV FOERDE

plot(air[lon=At(135), lat=At(35),time=At(DateTime(2024,1,1))],
permute=C:y, :x), xflip=true, xscale=:10gl@) # 1DE

plot!(Cair[lon=At(135), lat=At(35),time=At(DateTime(2024,8,1))],
permute=C:y, :x), xflip=true, xscale=:10gl0Q) # =570V k
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Makie (https://makie.org/website/)

. ETHEE
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- AV ITT4 A | EERRESATSY | HRLIENYVIIT VR

GLMakie [FRDT—9 DEi1t]
- GPUZBER LT, KRIRT — 9 DEEEE

- 2D15E. 3DIHE. 4 VY S J T« TR (CXI IS

CairoMakie E:p74::[0]E7)
- 2DEBE S A4 72 Y CairoZFMALT. SRAA2XTTHIE
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https://makie.org/website/

Makie T YAXArray 7

- PPROYFRLI—F

— =it

using YAXArrays

using NetCDF

using GLMakie

air = open_dataset("air.2024.nc")["air"]
fig, ax, pl = heatmap(Cair[:,:,1,1])

. fig : FigureZ7Jx 7k

e ax - AXisA IV T+

e pl:Plot#7Yx7k
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Makie T YAXArray 7—9 ZoJ{i{t

- hS—N\—%EBITD

(DDF)
cb = Colorbar(fig[l,2], pl)

. FigureZ27Y Tk fig @
14725 D5FRIC.
Plot7 7Y 7k pl [CTHIE
DD —N—ZH<
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Maokie T YAXArray &—9 ZoJ{i1{b

« DT —NYTZEBEITD

(DD=)

pl.colormap = :jet

« PlotA# I 7k pl D
colormapEltZ=Z &




Maokie T YAXArray &—9 ZoJ{i1{b

e ATJI T r%E1 D9 DERITBAE

fig = Figure()
ax = Axis(fig[1l,1])
pl = heatmap!(ax, air[:,:,1,1])

IHU?&E%

fig, ax, pl = heatmap(air[:,:,1,1])




GeoMakie T YAXArray 7—49 o1t

using YAXArrays

using NetCDF

using GeoMakie

air = open_dataset("air.2024.nc")["air"]

fig = Figure()

ax = GeoAxis(fig[l1l,1], dest=“proj=robin”)

pl = surface!(ax, air[:,:,1,1], shading=NoShading, depth_shift=1,
interpolate = false)

cl = lines!(ax, GeoMakie.coastlines(), color=:black)
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« GLMakie = X?
- VirtualGL EWSHDEEZ(ETJ8ES L LY.

- WGLMakie = O
- ssh (-] SSHt—/\) -L 9384:1ocalhost:9384 Y E—rt—/\

TEHRLT, O—BDILDWebT S5 DY T,
http://localhost:9384/browser-display [Cc 70T A
e CairoMakie = A
- Xwindow CYU E— FDBEIRE 12— HRRIND
« CairoMakie (Sixel) = O
- Sixel Graphics X0 d —Z FILE 5.
Y —ZFILAICEERDIRRIND
« (Plots » O)
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