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J.@r matpltlib

Temperature Map

40 P g Temperature Map
from IPython.display import JSON 2 & o =9 [ —
import xarray as xr 5574 ’ 35
import cfgrib
import numpy as np - L 30 54 - = P
from tqdm import tqdm 20 5 - - e
import time ” - 4 T
import re N 25 s ; Py s
import json 10 - ) " ey Lo ”
import requests - , -zot — ':._, “ip g == <
% e > = 3 1 # - - =
2 of 2 2524 L s 2
2 ® = . o
. . g r1s8 3 e 23
import matplotlib as plt g . £
~10 1 & 3 :
10 51 4 -
- s
plt.figure(figsize=(10, 6)) =20 1 s -
plt.pcolormesh(lon, lat, temperature, cmap='coolwarm') 50 = -
plt.colorbar(label="'Temperature (°C)")

-30 A o 0 \ -6
plt.title('Temperature Map') [ﬂ

plt.xlabel('Longitude')
plt.ylabel('Latitude') —40
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import requests

import json

import os

from getpass import getpass
import destinelab as deauth

import importlib.metadata

import earthkit.data
import earthkit.maps
import earthkit.regrid

data = earthkit.data.from_source("file", filename)
data.ls
earthkit.maps.quickplot(data,#style=style

)
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Extremely useful with Digital Twin outputs!
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Jupyter STAC

SpatioTemporal
Asset Catalog

import rich.table TNV EFE
selected_item = coll_items[3] [16]: from IPython.display import Image

table = rich.table.Table(title="Assets in STAC Item")
e AR (597% SRAERErry MRCTERHGY Image(url=selected_item.assets["thumbnail"].href, width=500)
table.add_column("Description") —
for asset_key, asset in selected_item.assets.items():
T R i e IS
[16]:

console.print(table)

Assets in STAC Item

Asset Key Descript..
downloadLink Download
link
S1A_IW_GRDH_1SDV_20230914T225135_20230914T7225200_050330_060F40_9F54.SAFE-report-20230915T011838. pdf S1A_IW G..
calibration-sia-iw-grd-vh-20230914t225135-20230914t225200-050330-060140-002 . xm1 calibrat..
calibration-sila-iw-grd-vv-20230914t225135-20230914t225200-050330-060140-001.xm1 calibrat..
noise-sla-iw-grd-vh-202309141225135-202309141225200-050330-060140-002.xm1 noise-si..

noise-sla-iw-grd-vv-20230914t225135-202309141225200-050330-060140-001.xm1
rfi-sla-iw-grd-vh-202309141225135-202309141225200-050330-060140-002.xm1
rfi-sla-iw-grd-vv-202309141225135-202309141225200-050330-06040-001.xml
sla-iw-grd-vh-202309141225135-20230914t225200-050330-060140-002. xm1

sla-iw-grd-vv-20230914t225135-202309141225200-050330-060140-001. xml sla-iw-g.
manifest.safe manifest..
sla-iw-grd-vh-20230914t225135-20230914t225200-050330-060140-002. tiff sla-iw-g..
sla-iw-grd-vv-20230914t225135-202309141225200-050330-060140-001. tiff sla-iw-g..
logo.png logo.png

map-overlay. kml
product-preview.html
quick-look.png

thumbnail.png thumbnai...
s1-level-1-calibration.xsd si-level..
s1-level-1-measurement.xsd si-level..
s1-level-1-noise.xsd s1-level..
s1-level-1-product.xsd s1-level..
s1-level-1-quicklook.xsd si-level..
si-level-1-rfi.xsd s1-level..
s1-map-overlay.xsd s1-map-o..
s1-object-types.xsd sl-objec..
s1-product-preview.xsd s1-produ..
thumbnail Thumbnail
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Processing level

Start time from ascending node

Completion time from ascending node

Orbit number

Abstract

Defauit geometry

Download link

Keymords

License

u

2023-10-01T06:40:037

2025-10-01T1022052

25421

METOP_AVHRRLY

The Advanced Very High Resolution Radiometer (AVHRR)
operates at 5 different channels simultaneously i the visible and
infrared bands, with wavelengtns specified n the insirument
channels Gescrption. Channe 3 switches between 3 2nd 3o for
daytime and nighttime. As a high-resolution imager (about 1.1 km
near nadir) ts main purpose s o provide cloud and surface
information such as cloud coverage, cloud top temperature,
surface temperature over land and sea, and vegetation or snow/
ice. In adition, AVHRR products serve as npul for the level 2
processing of 1AS1 and ATOVS.

POLYGON(180 -90, 180'90,180 90, -180 -90, 180 -90))

hitpsy/api eumetsat int/data/downioad/1 00/collections/
EO%3AEUMAIADATIIAMETOPIAAVHRRLI fprodcts/
AVHR 00 18_M03_202310010840037. 20231001102203Z N.0_20231

proprietary
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Data Cubes

STACK/Islet/Locally ISLET
« Xarray and Xcube * Open Data Cube

<xarray.DataArray 'time' (time: 25)> Data Infrastructure AppS

array(['2024-04-10T00:00:00.000000000' , '2024-04-10T01:00:00.000000000" ,
'2024-04-10T02:00:00.000000000' , '2024-04-10T03:00:00.000000000" ,
'2024-04-10T04:00:00.000000000' , '2024-04-10T05:00:00.000000000" ,
'2024-04-10T06:00:00.000000000' , '2024-04-10T07:00:00.000000000" ,
'2024-04-10T08:00:00.000000000' , '2024-04-10T09:00:00.000000000" ,

'2024-04-10T10:00:00.000000000' , '2024-04-10T11:00:00.000000000" ,

'2024-04-10T12:00:00.000000000' , '2024-04-10T13:00:00.000000000" ,
'2024-04-10T14:00:00.000000000" , '2024-04-10T15:00:00.000000000" , Native File System
'2024-04-10T16:00:00.000000000' , '2024-04-10T17:00:00.000000000" , Open Data Cube
'2024-04-10T18:00:00.000000000' , '2024-04-10T19:00:00.000000000" ,
'2024-04-10T20:00:00.000000000' , '2024-04-10T21:00:00.000000000" ,
'2024-04-10T22:00:00.000000000' , '2024-04-10T23:00:00.000000000" ,
'2024-04-11T00:00:00.000000000' ], dtype='datetime64[ns]")

A

.0
Spatial Web Services

Coordinates:
* time (time) datetime64[ns] 2024-04-10 2024-04-10T01:00:00 ... 2024-04-11 ]
Attributes: —
el - Index Database APIs
standard_name: time 3 or Equivalent (PostgreSQL)
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africa_bbox = [-20, # West
-40, # South
60, # East
40] #North

africa_dt = xr.open_zarr(url)['sp'].sel(lon=slice(africa_bbox[0],
africa_bbox[2]),
lat=slice(africa_bbox[3],
africa_bbox[1]),
time=slice('20240410T000000"', '20240411T000000")
)

print(africa_dt.var)

<bound method DataArrayAggregations.var of <xarray.DataArray 'sp' (time: 25, lat: 2276, lon: 2279)>
dask.array<getitem, shape=(25, 2276, 2279), dtype=float32, chunksize=(25, 417, 837), chunktype=numpy.ndarray>
Coordinates:

* lat (lat) float64 39.99 39.95 39.92 39.88 ... -39.92 -39.95 -39.99
* lon (lon) float64 -19.97 -19.94 -19.9 -19.87 ... 59.92 59.95 59.99
* time (time) datetime64[ns] 2024-04-10 2024-04-10T01:00:00 ... 2024-04-11
Attributes:
CDI_grid_num_LPE: 2560
CDI_grid_type: gaussian
long_name: Surface pressure
param: 0.3.0
standard_name: surface_air_pressure
units: Pa>

Plot map of surface pressure over Africa.

lon = africa_dt['lon"']
lat = africa_dt['lat']
temperature = africa_dt[@] / 100 # Conversion to hectoPascals

plt.figure(figsize=(10, 6))

plt.pcolormesh(lon, lat, temperature, cmap='viridis')
plt.colorbar(label="'Surface Pressure (hPa)')
plt.title('Surface pressure Map')
plt.xlabel('Longitude')

plt.ylabel('Latitude')
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africa_bbox = [-20,
-40,
60,
40]

Dataset
africa_aq = xr.open_zarr("data_ ] C

Variable Places Place Time (UTC)
o N o' A 11 _—
Global AQ 07-122023 ~ Nitrogen dioxide mass mixing ratio ~ Myplaces ~ /& @ Point1 ~ 2 @O & @ do ® & 2023-11-3012:00:00 B K <® > o o OO0
2023-07-01 2023-11-30
oy = omow N v
, . o T T, T
1(longitude=slice(africa_bbox[@], . - W p4 b4
- o o
africa_bbox[2]), " et 20230701 20231130
latitude=slice(africa_bb -, . r & | TimeSeries (kg kg**1) X
- r ’
africa_bbox[1] l‘ﬂ_i A .
= 1 il i
time=slice('20 7-01', i -
) a a I
. . . /|
from xcube.webapi.viewer import Viewer f r\ f 1
| f |
ol ) i
bt s o)
viewer = Vi server_config={ ‘ R [ [l | R |4 L8l |
n . - &t s v i ° L v 0 ° ;‘Q%“ ‘d““’a“,‘% o]
Styles™: ! ; ; ; J
_ 2023-07-01 2023-08-05 2023-09-08 2023-10-13 2023-11-30
no2 (Point 1:-26.81501,29.17527) @
"ColorMappings":
"no2": {
"ValueRange": [0, ©.000000008],
"ColorB iridis r" " .
i
| |
"ValueRang [0, ©.00000007],
"ColorBar" iridis"” ' I
@

viewer.add_dataset(africa_aq,

no2_1

viewer.info()

Funded by
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viewer = Viewer(server config={
"Styl

from xcube.webapi.viewer import Viewer

germany_bbox = [5.866,
47.270,
15.042,
55.099]

germany_dt = xr.open_zarr(url).sel(lon=slice(germany_ bbox
germany_bbox
lat=slice(germany_bbox "D2M" :
germany_bbox |1 , )
ValueRar

germany dt['T
germany_dt[’

germany dt['sP'] /= 100
ValueRange": [0,
"ColorBar”: "vir
germany dt['T2M'].attrs['units'] = '°c’ - o
germany_dt['D2M"].attrs[ ‘units'] =
germany_dt['sP'].attrs['units'] = *

Server:
Viewer:

fh"engﬁfoﬁanumon Destination Earth mreeventeney @ EUMETSAT @ esa

< ECMWF

viewer.show()
viewer.info()
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Dataset

19fa3654-c10a-431f-a546-16d5ac455¢a8 ~

——

2024-06-11 2024-06-14

2024-06-11

Time-Series (°C)

20240614

20240611 20240611 20240612 20240613
T2M (Point 1: 50.14802,8.15195) ©
Dataset Varisble Places Place Time (UTC)
- P =
78afe0b6-4cae-48b7-99fd-1980347d8c88 + 2 metre temperature ~ Myplaces » »* @ Circlel ~ 2 O & Q o @ & 202406-1411:00:00 B K <® > o
20240611 20240614

T2 ()

Sataset
19fa3654-c10a-431f-a546-f6dSac455ea8 ~

o 2 1 20240611 20240614

Time-Series (°C)
257

# +§+§
.%

20240614

20280611

20240611 20240612

T2M (Circle 1) ©

20240613

Variabie
Surface pressure ~

Variable

2 metre temperature ~ RGB

Places Fiace

Time (UTC)
P —
£ Myplaces~ /O Point1 ~ o @ © @ do ® & 2024061411:00:00 B <® > o
20240611 20240614
-
[ JORON J
20240611 20240614
Time-Series (hPa) =
9767
00,
10000000°"
o 5992905000000 0o,
oo
968
s
pers
950
20240611 202406711 20240612 20240613 20240613
5P (Point 1:51.299476.86932) ©
Time-Series (°C) X
27
16
o
A oo
" PALS s
g b ad
! 4
g o, i ¢
89000, nﬂ%n [ 7’
od %oo?
20240611 20240611 20240612 20240613 20240614
T2M (Point 1: $1.29947,8.86932) ©
Places Place Time (UTC)
N N o —_— o
Myplaces ~ O Point5 ~ 2 © © 9 do @ & 2024061411:00:00 B K <® > o P skl
1 ___lEE * 20240611 20240614
Time-Series (*C) X

20200611 20240611 20240612 20240613 20240614

T2M (Poin 5 51.2408212.50208) @ T2M (Point 4:52.65367,9.62092) ©  T2M (Point 3: 50.34608,12.81525) ©
T2M (Point 1: 51.29947,8.86932) ©
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i Destination Earth

Edit Pins ~ © Watch 3]
e 25 Preview Code Blame

Add file ~ <> Code ~

EarthKit

Lets plot the result file [EarthKit Documentation] https://earthkit-data.readthedocs.io/en/latest/index.ntml
@ serenaateum 4) 245 Commits

This section requires that you have ecCodes >= 2.35 installed on your system.
i HDA tt 2

You can follow the installation procedure at https://confluence.ecmwif.int/display/ECC/ecCodes +installation
8 HooK

import earthkit.data
import earthkit.maps
import earthkit.regrid

B STACK

data = earthkit.data.from_source("file", filename)
data.ls

earthkit.maps.quickplot(data,#
)
[ READMEmd struction upd and different managment of ours ag

Surface pressure
: Base time: 00:00 on 2028-06-10_Valid time: 00:00 on 2028-06-10 (T+None)
MIT license

unded by

ne Eropeanunion D@Stination Earth weiewenteosy @ EUMETSAT @esa €S ECMWF
DestinE-Datalake-Lab

Author: EUMETSAT

Destination Earth Data

tory, which contains additional information for working with DestinE Data Lake
services:

(Juypter notebooks examples + Python Tools)
(Juypter Notebook examples on how to use DASK for near data processing)

(Juypter Notebook examples on how to use HOOK for workflows)

Further information available in DestinE Data Lake documentation:

1
4.9e+04 5.6e+04 6.3e+04 Te+04 7.7e+04 8.4e+04 9.1e+04 9.8e+04 1.05e+05
Surface pressure (Pa)
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Thank you!

pgrzybowski@cloudferro.com

https://github.com/destination-earth/DestinE-Datalake-Lab
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