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Homogenous rainfall regions:

Regional clustering
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Forecasts for ungauged catchments:
Multi-model blending & Bias-correction

Bias-
correction

& Blending
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Training & development:
Hydro-JULES summer/winter school

GitHub repository

~...... DatalLabs Sessions:
HydroJULES model simulation
NetCDF output analysis & visualisation

= O hydro-jules / school

<> Code (D Issues [} Pulirequests (&) Actions [ Projects ) wiki @ Security | Insights &3 Settings

. school rubic 57 Edit Pins ~ ©Warch 4 - ¥ Fork 1 - Starred 2 -

P main ~ ¥ 1Bmanch ©0Tags Q Gotofile « | addnle - m About &

Resources used during Hydro-JULES

4 achevuturi Update READMEmd dbiDeds lastyear  {5) 28 Commits summer/winter schools
I python Delete s 2 years ago @0 Readme

A Activity
O gitmodules replace obsolete cmdtwe nb with submodule to unifhy-traini... 2 years ago

B Custom properties
01 READMEmd Update README mdt lastyear  fy 2stars

- k3 b

P frainin rovided throu DatalLabs

[0 README # = ¥ 1fork

Report repositary

Hydro-JULES Summer/Winter School Releases

1@

File Edit View Run Kemel Git Tabs Settings Help

published + -] 3 c ¢ @ Launcher X [ netCDF-examples.ipynb x
Datalabs Sessions e -
-/ B+ XD O » = C Mrkdonv O gt hj-38-nompi
Welcome to the Hydro-JULES Summer/Winter DataLab sessions. Please go to Hydro-JULES school webpage to find Packages Q Name - Last Modified
more infomration on the school and the sessions. In this GitHub repository you wil find all the resources used during [ & images 3 years ago
these sessions. The Datalabs sessions will be held in the Datalabs reom in the Gather.Town, During the Datalab Publi first package o [ 4.cmdtwe_demo.ipynb ayear ago
sessions, there will have live presentations, practical demostrations and tuter avaialble to answer questions. If you [® cfpython_examples.ipynb ayear ago
miss the live sessions, there are a number of video presentations placed around the DataLabs room in Gather.Town, Contributors 2 = N e
which you can follow instead: these video presentations are also linked within the specific training notebocks 2 _ - il YRR200,
pravided in this GitHub repaesitory. I*I achevuturi 5] demo_framework ipynb a year ago
W excercise_answersipynb ayear ago
The GitHub repository and the associated instructions in the README.md are written for the training sessions on M ThibHlin Thibault Hallouin ® B cisrcisasnswersipmt aeat oo
Datalabs during the Hydro-JULES Summer/Winter Schaol. However, please note that this GitHub repository is freely =
] Extract-Catchment-Dataipynb ayear ago
‘\ (W] modelvsobserved_examples.ipynb ayear ago
2 months
(i

Hydro-JULES - netCDF access examples

This notebook provides a very basic walk through of how to use a Datalabs python notebook, and how to open and read netCDF files in python using the netCOF4 package. It shows
how the spatial and time coordinates are commonly used within the netCDF files we have created for Hydro-JULES (which are relatively simple).

For an overview of netCDF files, this blog s s useful place to start: https/cslocumwx github.io/blog/2015/01/19/python-netcdf-part1/
Contents (note: to run cells later in the notebook, the first few cells must be run in order to import packages and initialise variables)

o Import packages required for this work
o Check what files are in the local store

o Browsing the file store and uploading files

o Quick file access to show how easy it is

o Explore the variables in a netCOF file

o Acloser look at the air temperature variable and data

o Explore the spatial variables: latitude/longitude, and X/Y
o Find the nearest cell for a given latitude and longitude
Explore the time variable

UK Centre for

Ecology & Hydrolo ceh.ac.uk 7
gy Y 9y Fry M, Chevuturi A, Hallouin T



https://github.com/hydro-jules/school

High resolution reanalysis:

Downscaling

Weather Rescue Citizen Science Project

Rainfall observations (60 km) Rainfall observations (1km)

(d) (e)

Hawkins et al., 2023
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https://doi.org/10.5194/nhess-23-1465-2023

Infrastructure for near-real-time (NRT) modelling

NRT 1km UK based JULES model workflow

1km driving data « SRS
downscaling
WELEERN (F)1uLes

Model outputs

« Make data available to community

« JASMIN object store
« Datalabs %
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Implementing these processes within a
workflow engine on JASMIN (Cylc)
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site_type

Quality control of observations: Rbipec D 12
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Use of JASMIN in CANARI

Plans in 2024

UK Centre for
Ecology & Hydrology :
Chan W, Tanguy M, Chevuturi A, Hannaford J and the rest of the CANARI team

CANARI

Data access of observations to obtain the input data
and ancillary information needed for hydrological
modelling via CEDA

Processing climate model data (MSLP, wind speed, pr, .
tas) using LOTUS (50 ensemble members) i | :
1850 1950 s 210

Hydrological model simulations of 200 UK catchments small atmos.  RCP8.S
initiated through R to simulate river flows at pesuietion RS
catchments across Great Britain using LOTUS

.\' |
N\ +\Q i
% | Europe | [ Quebec |

DJF

S—N ratio
(2068-2098)

Climate data processing of CANARI LE
(calculation of PE, bias correction, downscaling)

Hydrological simulations using historical runs of the
CANARI LE




Hydrology

e Seasonal Streamflow

Forecas

t Verification Workbench
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Others?

FUTURE WORK
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Hydrological modelling with
anthropogenic influences

 Limited use of Jasmin up until now — attended training .
course in Nov 2022 : | ‘[, .IHII. IH[
il

« Jasmin notebooks used for machine learning task on awl— -
reservoirs

 Jasmin will be used to develop and run JULES in ‘Big
Thaw’. Collaboration with U. Edinburgh, U. Birmingham
and BAS

» Water resources model runs using ensemble climate input
and JULES outputs, as part of NERC NC International

"’ Joint UK Land
Environment Simulator

UK Centre for
Ecology & Hydrology ceh.ac.uk
Rickards N, Baron H, Chengot R

Benefits around a shared workspace and data




Final points...

Open dialogue between JASMIN team
and researchers

Examples for discussion topics for the
future:

 GPU computing
« Cloud storage changes
« Kubernetes -
« Group workspace migration
« FORTRAN compilers

UK Centre for
Ecology & Hydrology ceh.ac.uk 14
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Thank you

Contact:
amuche@ceh.ac.u
ricsmi@ceh.ac.uk
wilcha@ceh.ac.uk
burbul@ceh.ac.uk
natric@ceh.ac.uk
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Computing for Climate:

JASMIN's Impact on
Hydroclimatic Risk Science

Matt Brown
Mark Rhodes-Smith
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JASMIN Object Storage

Storing and accessing big data is |
a major concern with large Object Store

amounts of climate data being B
p rO du C e d :y servees . Search Object Store

1 Sci Analysis Vs bas-data-o
One of the newest solutions —

we are exploring is the |
JASMIN Object Store

Object store tenancy for the CCI KE project.

Additional Services

cedadev-o
Object Store

Ai m : TO p rO d u Ce mate ri al S S3 object store tenancy for GEDA testing.

helping scientists make JASMIN Obiject Store
use of this new technology ' '

0 UK Centre f 7 d (o) l"_ES AC M I N Framenirk for Envirorments
entre 1or 1199® .
irses l Framework for Environmental i ¥4
Ecology & Hydrolo e - . o .
gy S Hydrology e y r J J Digital Twins (IMFe)



https://help.jasmin.ac.uk/article/4847-using-the-jasmin-object-store

JASMIN Object Storage - GitHub Repository

= O NERC-CEH / jasmin_object_store Q Type (7] to search p + - O]

<» Code

UK Centre for
Ecology & Hydrology

@ Issues

17 Pull requests () Actions

e jasmin_object_store ' Public

¥ main ~ ¥ 1branch © 0tags Go to file Add file ~ About
Respository with examples on how to use
L achevuturi finalising the scripts 7a2fd8é 6 minutes ago ¥®) 23 commits the JASMIN high-performance object
storage
W img Add files via upload 2 days ago
0 Readme
B notebooks finalising notebooks yesterday A Activity
B scripts finalising the scripts 6 minutes ago ¥ 0 stars
3 .gitignore Create .gitignore 2 days ago © Twatching
Y 0 forks
3 .pre-commit-config.yaml Create .pre-commit-config.yaml 2 days ago
Report repository
[ README.md Create README.md 2 days ago
:= README.md 2 Releases

README for the GitHub repository

B Projects

@ Security |22 Insights

s Edit Pins ~ & Unwatch

This GitHub repository offers sample notebooks and guides for utilizing the JASMIN Object Store. This README

introduces Object Store and provides instructions for using the resources within this respository for accessing the

= % Fork 0 -

‘f.? Star 0 -

Mo releases published
Create a new release

Packages

https://github.com/NERC-CEH /jasmin object store

HydroJutes [EPARENVATIN

An Information Management

Framework for Environmental
Digital Twins (IMFe)



https://github.com/NERC-CEH/jasmin_object_store

JASMIN Object Storage - Future Work?

* Develop training
module/labs (e.g. H] winter
and summer school)

= Connect Object Store to API
type interfaces??

= Use apache-beam on JASMIN
for more robust processing
of input data?

https://www.scd.stfc.ac.uk/Gallery /JASMIN.PNG

* Integrate with DataLabs?

O UK Centre f e M I N An Information Management
entre 1or ’ .
Framework for Environmental &
Ecology & Hydrolo -
oY R TVETORY I |YC| ro JU LES J -.) Digital Twins (IMFe)


https://www.scd.stfc.ac.uk/Gallery/JASMIN.PNG

JASMIN Notebook Service and Dask Gateway

= Recent addition of write Hy dro-JULES ‘@YA U n l -F h g

access to GWS has meant |
now use these for data

. l- . . : File Edit View Run Kernel Git Tabs Settings Help
Vlsua lsatlon and teStlng ) * C [® dummy_nutrient_ccX | = dummy_output_cal X = = dummy_utils.py X = dummy_nutrient ccX | 4
. . B + X0 [ » ® C » Makdownv Q@ eit # a2 C
L
* Unclear how sharing of o o AR

| Q comptsteps = {'sl': 1,

notebooks works? & iy e

& Name - Last Modifiec sl': 2,
= B8 scripts 3 months ago SS. ’ 13
B8 unithy dr... last year
n
; dictionary taining the transf that go INTO h comp t
H D k_ t k » B8 unifhy_o... last year &
dS dleway Service makxkes e 0 (9% Pt [ ratian 1%, oo i e
. ] ays ago 0 om0 0 s )
. = ss': ['transfer_i', 'transfer_n'],
uSln dask On LO I | | S muCh [®] nutrients... 6 months ago ‘ow': ['transfer_j', 'transfer_m'],
L 'nsl': ['transfer_c', 'transfer_d', 'transfer_f'],
process._... last year
- 'nss': ['transfer_a', 'transfer_f'],
e aS 1 e r ' [ ukeeh_int.. 2 days ago ‘now': ['transfer_b', 'transfer_e', 'transfer_p']}
" i i # dictionarv _containing the transfers that come OUT OF each comnonen t

[ unifhy_wi... 6 days ago

O UK Contre £ C M I N An Information Management
entre 1or f1gge .
: Framework for Environmental 4L
Ecology & Hydrolo -
gy & Hydrology H)/d ro JULES J A _) Digital Twins (IMFe)



DatalLabs

Built on JASMIN unmanaged
cloud?

Great for training,
collaborative working

But...

Difficult to use for those
unfamiliar with jupyter

Unclear resource limits
Storage (disk & obj) is fiddly
to access/use

a0
o3,
seagl
V)

UK Centre for 5o
Ecology & Hydrology

Hydro-JULES o

Projects

I AllProjects

Filter projects...

DSNE Autumn School (psnescH)

Open
DSNE Autumn School
n HPE Group (+pEg) e
File Edit View Run Kernel Git Tabs Settings Help
] 1+ c ¢ [%] access obj-sX | = catalogue-o X | [A access_obj-sX  [A access obj-sX  [Al access obj-sX = [A access-analyX
B+ X O » m C » Markdown v @ git objstr O &
Filter files b\/ name Q XSO ] . SEL_XLINM{ 150000, 400000 )

axs[@].set_ylim(e,15e@000)

axs[@].set_title( 'NRFA (1991--2000)")

axs[1].coastlines(resolution="16m")

p = g2g_data_hist.plot(ax=axs[1], vmin=8, vmax=3@, cmap='Blues', add_colorbar = False
axs[1].set_title('G2G (1991--2000)")

axs[2].coastlines(resolution="10m")

g2g_data_futu.plot(ax=axs[2], vmin=0, vmax=30, cmap='Blues', add_colorbar = False)
axs[2].set_title('G2G (2061--2070)")

fig.colorbar(p, label = 'm3/s', orientation = 'horizontal', cax = fig.add_axes([®e.27
plt.show()

B / github_repo_test /

Name - Last Modified

BB catchments 2 years ago
= [A] access_obj-st... 2 months ago
- M access-analy... 2 months ago

(W access-analy... 4 months ago

(W] access-analy... 2 months ago

NRFA (1991--2000) G2G (1991--2000) G2G (2061--2070)
Y: catalogue_str... 2 months ago T — g —— v —
™ &
b
A
\/m

Y: catalogue_str... 2 months ago

Y: catalogueya... 4 months ago

= package_inst... 4 months ago \ﬂ-/z\_\[/\\ W

[ packages.txt 4 months ago

A streamflow t... 2 months ago

An Information Management
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Framework for Environmental
Digital Twins (IMFe)
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LOTUS

* In particular the high-
memory queue has been
super useful

+4°C

= Used for high-RAM demand | | »= Do omeg

model runs when there is no |
option to run anywhere else "’“;{i\

= Facilitated work on many :
prOjeCtS, e.g. OpenCLIM 6 8 l\z/:l(i)nimum E:Itggionell céhange & “ o

0 UK Centre C. M I N An Information Management
entre 1or e .
Framework for Environmental |44
Ecology & Hydrolo -
gy & Hydrology H)/d ro JULES J A -.) Digital Twins (IMFe)




LTLS-FE Freshwater model}

* Modelling transport, transformation and fate of
chemicals in rivers, accounting for projected
hydrological changes under future scenarios;

* Modelling 100-year period at 2-hour intervals
across a 5 km grid of the UK.

"~

Pollutant load (kg)

JASMIN

Weather data

~ 5

JASMIN ]

N

» High performance computing
using the LOTUS cluster, which
enables parallel processing of
different scenarios

including animal
& human waste

Model inputs " Atmospheric . Model outputs
| depositio deposition r ) 1]
| \
Landscape R Soil nutrients
changes y Nutrient runoff
Fertiliser, Ly " Crop yield

sediment . )
Erosion yield

Grazing density

Human waste

Erosion Model T "
Nutrient Nutrient Wat litv i
runoff | runoffT sediment  |runoff aterquality in

lakes and rivers

Freshwater Model (LTLS-FM):

Gaseous fluxes

_ Groundwater Runoff  Riverflow Lakes Chlorophvll
« Direct access to the CEDA time delays phy
archive for climate data
» Group workspace (GWS)
facilitates collaboration
- J
" ARDIF
N ERESHWATER UK Centre for ROTHAMSTED @ S ical Bowhurn
@ ECOSYSTEMS Ecology & Hydrology RESEARCH \S/ survey Toee consulta“cv
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Thank you

Contacts:

Matt: matbro@ceh.ac.uk
Amulya: amuche@ceh.ac.uk
Mark: marrho@ceh.ac.uk
Nathan: natmis@ceh.ac.uk
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