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Configuration Manager for the Global Land

My role...

* Maintain the standalone physical land model configuration versions on
both the Met Office and NERC systems.
» GL9 standalone is being finalised on Jasmin, ready for use shortly
 Build and maintain the comprehensive benchmarking system that will be

used to assess new components for future configurations.
» Generating a new benchmarking tool using ModelEvaluation.org for use along side existing tools
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ULES Standard Configuration

https://code.metoffice.qov.uk/trac/jules/wiki/JulesConfigurations
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A JULES configuration is a set of model switches and parameter values. The large number of options available in JULES means that there are very many potantial configurations, but the scientific performance of o l I I
mast of thase has not been evakuated. Users are strongly advised to use ona of tha standard configurations ksted below, The performance of each standard configuration is known to be *acceptable” and &

documentad - so by using a standard configuration a user can have confidence in the model set up. Furthermare runs that are based on a standard configuration are traceable in that the user can refer to a
body of pravious work that has the of the i

The standard configurations are made avadable below as Rose suites. This collection will be expanded in future as resources allow.

A JULES configuration has been defined s a set of model switches and parameter values, but it does not specify every aspect of the model set up. In particular 3 configuration does net specify the model grid (and resolution), nor does it

specify the mput data that are used (including metearological driving data and ancillary files). Thus a single configuration can be implemented differently in different suites - the values that define the configuration will be identical across the
suites, but details such as the model grd and mnput files can differ.

The suites are configured to be easy to run either on JASMIN or the MetOffice Cray, Instructions en accessing JASMIN can be found here and running sutes on JASMIN here . ° G I /R I /E S a r e al I re q l ‘ I re d fO r tl I e
Standard configurasons

The table below lists the standard, supported configurations, Click on @ name for further information, including instructions on how to access and run the Rese suite.

o i i e coupled svstem
GL7.0 #837 Global land (physical) u-bb316 not yet — ILAME "

GL7.2 #837 Giobal land (physical) wbb543  not yet| o ILAME
ES  #932 Global Earth System (prototype) —u-bk9S0  not yet -
6L9.0 =346 Giobal land (physical) ubuzed Tagting b Stan a O n e O n re u I res
wh for further Process for of a config? Each new release of JULES will be accompanied by suites for the standard configurations.

Other information

.
Other sources of information abaut configurations, generally oider information that is retained for legacy purposes only, are listad below. Note that any configurations, model sst ups or suites described in these ather pages are not supportsd by C O n fl g l I rat I O n S fo r
JLMP. R
« Older wiki page sbout configurations
. e page . I
e 1. Physical Land
2. Earth System
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JULES Standard Configuration

A configuration is not:

* Driving data

* The resolution

* The ancillary files (but can include the data sources)
 Application specific

Best combination of settings to give the best description of the physical environment

How do we know when we have a better description of the environment?
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What is benchmarking?

The Plumbing of Land Surface Models: Benchmarking Model Performance

M. J. BEST,* G. ABRAMOWITZ," H. R. JOHNSON.® A. J. PITMAN.” G. BALSAMO. A. BOONE.¢
M. CUNTZ.® B. DECHARME, P. A. DIRMEYER,! J. DONG.® M. EK.? Z. GUO," V. HAVERD,"
B. J. J. VAN DEN HURK,' G. S. NEARING, B. PAK.* C. PETERS-LIDARD/

J. A. SANTANELLO JR., L. STEVENS X AND N. VUICHARD'

(2015) Journal of Hydrometeorology, 16, 1425-1442.
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» Model outputs are compared to a predefined benchmark

» 3 types of benchmark:

1. Is it better than another model?

2. s itfit for a particular application?

“Ultimate” benchmark — model to
be within the observational error

3. Can it effectively utilise available information?
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What will benchmarking do for JULES?

- JLMP — Require a single configuration which generates the best
simulation of JULES as a whole system
— Is the new JULES configuration better the previous model configuration? (i.e. no 1)

— E.qg. Does adding X piece of new science code improve JULES compared to the
previous configuration?

— Old configuration version will become the benchmark

« JULES community are aiming for 2 or 3 — Best science for a specific area

— E.qg. Can the new configuration capture specific impacts (e.g. the river flow or snow
depth) better than the old configuration?

— E.qg. If supplied with better inputs (e.g. high resolution veg ancillaries) it should be
expected to perform better than a configuration without this.
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A new benc

PLUMBER?2 data
170 sites from
FLUXNET2015,
FLUXNET La Thuile
& OzFlux
+
canopy height, LAI
reference height &
IGBP vegetation
+
HWSD soils

Python script —»
convert jules input
variables into json file

"AR-SLu": {
"data start": "2010-01-01 00:00:00",
"data end": "2011-01-01 00:008:00",
"data period": 18080,
"drive_file": "/data/users/hashton/PLUMBER2/met_f
"latitude": -33.4648,
"longitude": -66.4598,
"spinup_start": "2010-01-01 00:00:00",
"spinup end": "2011-01-01 B0:00:00",
"main_run start": "2010-01-01 00:00:00",
"main_run end": "2011-01-01 00:00:00",
"timestep_len": 1808,
"z1_tq_in": 11.8,

"z1_uv_in": 11.0

nmarking suite

Coming soon... upload
automated within the suite

Rose suite
Run JULES for all
sites in json file

L

Upload data to
odelevaluation.org
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ModelEvaluation.org

<_' 2 C Q ‘@ & https://modelevaluation.org

Not logged in. Feel free to browse or register

Welcome to modelevaluation.org

modelevaluation.org is a web application for evaluating and benchmarking computational models. Browse menus or create an account to begin.

Smoothed Qh: 14-day running mean. Obs - US-Me2 FLUXNET2015 Model - CABLE_FLUXNET2015
Ch |ew US-Me2 FLUXNET2015 Moo
: - X 1 Miny = (-206, -368, 412) Score_t 05690657
experiment evaluation § | = SRR Y. Lmcomme T Seov_ok 0483 0510

Vi

* f SO = (131, 130, 135) Lo
Download Upload your

driving data model output

Smoothed sensitie heat flux (W/m” )
50

Run your model
in your local
environment
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Single site vs Observations
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e. PLUMBER2

Analysis Results in All Available Workspaces

Find the desired model output using the model and/or experiment filters. The order of the filters can be switched by dragging them.

model jules_vnsp7_gl8 experiment Tumbarumba flux tower modelouiput| JULES_fest_Au-Tum . analysis| All .
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Multi site analysis

« Each model is ranked
according to every
metric, variable and site

« Ranks are averaged to
give a single value....

« 3 models: JULES GLS,
1 var linear regression,
2 var linear regression

0 = Perfect model
1 = Worst model

JULES is better than the
linear regression models!

Average metric quantile over sites, metrics and variables

0.60

0.55

0.50

Summary

0.45

Rank success:

Maodel success:

2720/ 2720

2720 2720

Details

* Model
s Emp2lin
Empllin

Metric quantile av. over:

JSTFIah
Qle, Qh
8_metr

SDdiff, correlation, fifthdiff
ninetyfifthdiff, PDFoverlap

AR-5Lu - PLUMBER2
AT-Neu - PLUMBER2
AU-ASM - PLUMBER2
AU-Cow - PLUMBER2
AU-Cpr - PLUMBER2
AU-Ctr - PLUMBERZ
AU-Cum - PLUMBER2
AlU-DaP - PLUMBER2
AU-Da5s - PLUMBER2
AU-Dry - PLUMBER2
AU-Emr - PLUMBER2
AU-GWW - PLUMBER2
AU-Gin - PLUMBER2
AU-How - PLUMBER2
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M~

Multi site analysis

* Variable breakdown...

* JULES LE beats the linear
regression models

* H does not, however:

guantile value =
(highest rank — JULES model)/
(lowest rank — highest rank)

e Hisn’t as bad as it looks!
* Overall JULES is as good as
or better than the benchmarks

Average metric quantile over sites and metrics

0.4

0.6

0.5

0.3

1360

~ Breakdown by variable _

1360

y

1360

Qle

Details

+
—

Model
Emp2zlin
Emp1llin

Metric quantile av. over:

8 metrics
RMSE, MBE, NME

SDdiff, correlation, fifthdiff

ninetyfifthdiff, PDFoverlap
170 sites

AR-SLu -
AT-Neu -

AU-ASM -
AU-Cow -

AU-Cpr -
AU-Ctr -

AU-Cum -

AU-DaP -
AU-Da5 -
AU-Dry -
AU-Emr -
AU-GWW
AU-Gin -

AU-How -

PLUMBERZ2
PLUMBER2
PLUMBER2
PLUMBER2
PLUMBER2
PLUMBER2
PLUMBERZ2
PLUMBER2
PLUMBER2
PLUMBER2
PLUMBERZ2

- PLUMBER2

PLUMBER2
PLUMBER2

AU-Lit - PLUMBERZ2

AU-Otw -

PLUMBERZ2



o DE-5eh - PLUMBEDE-5fM - PLUMBER2 DE-Tha - PLUMBERZ DE-Wet - PLUMBER2 DK-Fou - PLUMBER2 DK-Lva- PLUMBERZ DK-Ris- PLUMBER2 DK-Sor- PLUMBERZ DK-ZaH - PLUMBER2 ES-ES1 - PLUMBER2

Multi site
analysis

Q5 16/1 Qs: 16/16 Qs: 16/16 Qs: 16/16 Qs: 16/16 Qs: 16/16 Qs: 16/ 16 Qs: 16/16 Qs: 16/16 Qs: 16/16

0.8
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Overall there I I .
are more sites
where we are
doing well

compared to the n . (D
empirical "
benchmarks
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Development Process for standalone Physical Land
configurations (work in progress)

Develop Qpen ticket, = | Demonstrate
science/lodge ESEE S benchmarkin IREHETIETe
on trunk ‘ configuration # _ g ‘ conflguratmn

(JCX?) suite committee (who?)

' {

Package testing using benchmarking
system — demonstrate the package as _
whole improves from previous
configuration

Configuration
manager
packages up

Benchmarking is an important part of this process!!
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How does this fit in with other tools going forward?

# ESMValTool

Plus others....?

AUtOASSsess &
Validation Notes

\ Y
Y

Is the new JULES configuration better the
previous model configuration?




