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freva databrowser
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Project

Files 10,060,755

o fwork/mh1007/CMOR/MPI-GE/output1/MPI-M/MPI-

Product

XCES

ESM/rcp85/mon/sealce/snd/r001i2005p3/v20190123/snd_OImon_MPI-
ESM_rcp85_r001i2005p3_200601-209512.nC
o fwork/mh1007/CMOR/MPI-GE/output1/MPI-M/MPI-

Institute

ESM/rcp85/mon/sealce/snd/r002i2005p3/v20190123/snd_OImon_MPI-
ESM_rcp85_r002i2005p3_200601-209512.nC
o /work/mh1007/CMOR/MPI-GE/outputl/MPI-M/MPI-
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’ [k20u4229@levanted ~]
$ module load xces
[k204229@1levanteld ~]
$ freva plugin
o e
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Blocking_2D

Climpact_SCI
cooc

Calculates the ET-SCI climate extreme indices
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| |
| ClimDexCalc | Calculates the ETCCDI climate extreme indices
| |
| |
| |

Calculation of cooccurence probability of extremes.
Calculate Circulation Weather Type by mean sea level pressure.

1. import freva package (and others)

import os

import freva

import xarray as xr

import matplotlib.pyplot as plt

2. define the time interval:

t_end2="2021-87-31"
variable="pr"

3. data search with freva:

files = list(freva.databrowser(experiment="hyras-delkm",
institute="dwd", model="hyras",
product="grid", project="
time=f"{t_inil} TO {t_end2}"))

4. data load and time average with xarray:

hyras_pr = xr.open_mfdataset(files[:], combine="by_coords”,

hyras_sel 1 = hyras_pr.sel(
time=slice(t_inil, t_endl),
)
hyras_sel 2 = hyras_pr.sel(
time=slice(t_ini2, t_end2),
)
hyras_time_avg 1 = hyras_sel 1[variable].mean(dim="time")
hyras_time avg 2 = hyras_sel 2[variable].mean{dim="time")

Calculates various 2D-Blocking Indices of the Northern Hemisphere

New work (freva

team):

ristopher Kadow!!), Deborah Niermann(? c|_|%
EME

Access: via RestAPI, no language (R, python, shell)
Data Endpoints: cloud, catalogs, archive (WIP)

parallel=True)

# Parse the json-content with jg
curl -X GET \

https://waw.freva.dkrz.de/api/databrowser/overview | jgq .attributes.:

Figure 1: schema of XCES (left), and available access modes to XCES

(right).

Features: Datasets + Plugins + Results

Via: web, command line, python module

Datasets: standardized (>13 million files) =2

Plugins: any language (30 plugins) =

Results: stored & shared (>20,500 runs) =2

>50 unique users from 17 institutions

Access to > 13 million files:
7% self-hosted (/work/bm1159)

93% from /pool or other projects (see below)

Up-to-date Datasets:

Near-realtime: ERA5 (1940-present), HYRAS-DE

(1km), Radolan-YW (1km, 5min)

Weekly: Cmip6, Cmip5, CORDEX, ICDC (Hamburg)

Recent incorporations:
DWD Kernenesembles v2018

CORDEX CMIP6 Simulations (UDAG & NUKLEUS)

Documentation (up-to-date):
Freva (https://freva-org.github.io/), plugins (
Data (https://climxtreme.uni-bonn.de/)
Workshops (in colab with other projects):

2024.06.12-13: General usage and Plugin deuv.

2025.08.06: Databrowser novelties
Plugin Developers Regular Meetings:

Since 2024.11, very occasional, ~10 assistants

python3 -m pip install freva-client

Data-Browser

v Freva databrowser command

t: comingdecade_alpha

mpi

2

Data-Browser

~ Freva databrowser command
eva databrowser format-zarr
° e
o Files

>_ L] anpycnmmmd

Flexible Data Index: configurable DRS dialects
File inspector: metadata & data preview (gridlook)
ClimateClaw (beta): chatbot & jupyter extension

=B | Data-Browser Y Yy - |
| @ | O copconmans [ LR | [ Freva databeoresercomman (- IR © oo conmer |

freva databrouser model-radolan

Project: observations

(oo <]
Showing: 110 100 of 150,394 > .
Product: grid Files Showing: 1to 14 of 14
i ]
Institute: dwd #work/bm1159/XCES/d= 5/grid/DWD)radolan/radolansf/day/atmos/pr/r1i1p1/pr_day_grid_radolansf_r1i1p1_20200101

202012312350.nc

Y

INTAKE

Showing: 110 5 of §

L] 3 - . . . B
DKRZ ( File Edit View Run Kemel Git Tabs Settings Help
Fle pth byCgFreva |
/wark/bm1158/XCES/datadxces/reanalysis/reanalysis ECMWE/IFS/ERAS/ hr/atmos/tas/r1i1p 1 /tas_Thr_reanalysis_era5_r1ilp1_20260601-20260630.n¢ Sload ~ DEUTSCHES i
KLIMARECHENZENTRUM [ R | & Launcher
——————————— L]
. B+ XD0D0O» =
= Metadata 3D Viewer ClimateClaw e code | o Q FrevaGPT
: . . : %reload_ext ju
[ GridLook URL: | https://gridlook. pages. dev/#hitts://mn.xces.dkrz.de/api/ Freva-nextgen/data-portal /share/u0615 283/ swift-maxrel L zarr &l e Make an annual mean temperature glol Hi there! I'm FrevaGPT, your assistant for climate ‘ I [1] = ]
@ g analysis tasks. You can ask me a question using the %ai list Freva
st
Plan:
text box below. You can also use these commands:
1. Query ERAS monthly near-surface air temperature (tas) data for 2023 using freva-client.
VARIABLE ~ 2. Load the data into xarray. Provider EhU
3. Compute the annual (2023) mean temperature at each grid point. ) ) 0 - fC 192”‘ _ C|E"EII' Thl'_—“ chat W'i I'IdD".'.’
tas - Near-Surface Air Temperature v 4. Create a global map plot (PlateCarree) of the annual mean temperature using matplotlib and cartopy.
5. Add coastlines, borders, and a colorbar. * /generate — Generate a Jupyter notebook
Near-Surface Air Temperature / K Proceeding with these steps now.
DIMENSIONS P . from a text prompt FrevaGPT  FR
Time: | @ 623 623 '_ * /[export — Export chat history to a Markdown
° Analyzedv on file
> =x
Current value 2026-06-01T00:00:00 ERAS Annual Mean Temperature (2023) * * /fix — Fix an error cell selected in your
¥ai reset
notebook
APPEARANCE ~ o
. ] * jdocs — A command that prints out some Y%z FrevaGPT:
Low HiGH documentation on the backend Write some Pyt
Qo e e * /ping — A command to get the chat backends
D Custom -
capabilities Al generated cod
* /help — Display this help message
w0 E ) import freva
- prog ‘You can use the following commands to add context = import xarray
22 import matplot
Discrete Colors @ i ) N impert cartopy
[ B o ~ X — Here is the global map of the ERAS annual mean near-surface air temperature for the year 2023. The colorbar indicates temperature in Kelvin. import cartopy|
| © Datsetinto || @ asour | — oo e o e e i
2 Invert © Auto Contrast Ask a question ‘E\ import numpy a

Figure 2: RestAP| query & endpoints (top left & right); file inspector
(web), chatbot & jupyter extension (bottom left to right).

Ongoing Datasets (WIP):
ERA5Land (tas, pr)

format (via

reanalysis
31.8%

miklip-dec
41.3%

Granted: 333.00 TiB
Used: 330.15 TiB

user_workspace

12.5%
share
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model Lobservations
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user_freva
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pypi package 12309.02 | Last updated 29 Sep 2023 | Anaconda.org 2309.0.2 | Freva I8

P - |

secsf documentation

ns a FREVA plugin th

f§ freva | Qa freva_workshop
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Q Search or goto... @ freva_workshop @
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Q ses Welcome to SECSF's documentation!
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RADOLAN radar precipitation
2026-05-07T00:05

—

12°E

10° 10!
Precipitation rate (mm h~1)

in HealPix grid pyramid, zarr

Figure 3: (left to right) usage of /work/bm1159, snapshot for
Radolan-YW, HealPix pyramid example.

ng daily ERAS

Plug-in Development

Temper - RADOLAN

Condic  Short descripition

i, 12.8 k gid spasing) weh ICON from the LDAG the NUKLEUS project s 2 In XCES.

coare o0 arvia feva-databrowser 62 ners.

Description

RADOLA?

Figure 4: (left to right) documentation for freva, plugins and
workshop in github and gitlab; information about data in the wiki.

ReglKlim, Warmworld&Gems, Coming Decade: freva framework, data, plugins
FUB: plugin development, data, framework test
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