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JULES benchmarking setup a few 
years ago but fell into disrepair. 

JULES Benchmarking and Evaluation



JULES Benchmarking and Evaluations

• There is an ongoing need to test our current model configurations and new 
developments to ensure JULES is suitable for application
• Physical understanding, process understanding, projections

• JLMP aims to support the community through the availability of suitable 
tools (including configurations) on shared platforms.

• Evaluation includes comparison with Fluxnet sites, but can include 
emergent constraints – such as the seasonal cycle

• JULES configurations are applied across time and space scales – evaluation 
important diurnal-decadal and point to global

• Benchmarking is the comparison of a standard set of metrics between and 
existing configuration and new development. Do the benchmarks improve?



Many tools out there in use by the 
community.



ESMValTool
Tristan Quaife, Ranjini Swaminathan, 

Richard Allan and Valeriu Predoia.



NCEO, ESMValTool and JULES

• ESMValtool is a community developed diagnostic tool that enables 
comparisons between model output and observed data
• Aimed at GCMs/climate models (not just land-surface)

• NCEO has a dedicated post looking at developing diagnostics in 
ESMValTool for UKESM using EO data

• Specific focus is land-atmosphere interactions
• Hence direct relevance to JULES

• We have scope to include offline JULES runs (e.g. TRENDY)

• However focus is primarily on coupled runs for CMIP6



ESMValTool overview and features

Input Data

• Model

• Observed
• Reanalysis

Preprocessor

• Data Retrieval

• Regridding
• Masking
• Derivation
• Level Extraction
• Multimodel Statistics

Diagnostics and 
Visualization

• Science Based

• Developed by community 
and shared

• R, Python, NCL etc.
• Model Comparison and 

Evaluation

Output Data

• Graphic Files (pdf, png, jpeg etc.)

• NetCDF Files
• Log Files



NCEO is focused on 
delivering:

1) New EO data
2) New diagnostics

Other parts of the tool are 
being developed in the wider 
UKESM project. 



Current focus

• Currently implementing metrics to evaluate the interaction of the 
water can carbon cycles, e.g: 
• Relationship between GPP and latent heat

• Response of GPP and precipitation to ENSO

• Working on implementing a large range of EO data into the tool

• We are very happy to discuss new EO data sets and diagnostics to be 
added especially where they clearly benefit UKESM





ILAMB
Eddy Robertson, Andy Wiltshire, Carolina Duran Rojas



ILAMB and JULES

• ILAMB is an open source evaluation tool that enables comparisons 
between model output and observational estimates
• Led from US, but gaining international traction

• Focused on land surface evaluation, including meteorological drivers and 
relationships between climate and land surface variables

• Mostly uses global monthly observational data

• Various groups are adding datasets and metrics (including better site-level 
evaluation)

• Available on JASMIN, rose suite to evaluate JULES runs on JASMIN available 
soon

• Will be used to evaluate TRENDY and CMIP6 results



ILAMB on JASMIN

• The rose suite includes a python script to pre-process JULES data
• Put data on lat-long grid

• Some unit changes

• Some variables derived, e.g. gridbox mean LAI

• Rose suite then calls ILAMB

• Results proved as webpage

• Processed netCDFs and .pngs also proved



Overview Figure
• Scores for each variable
• Scores relative to other models

Summary table
• Scores for each observational 

dataset

u-aw650 = JULES-ES
u-ax948 = JULES-C



Metrics and scores for each observational dataset



Figures for each model-data comparison



Evaluation of relationships between variables: e.g. ET and precip

(GL7 example)

Observed Model Difference



GPP GPP

Downward Shortwave ET



What will JLMP do?

• Early days so plans still in the making (comments welcome)

• Initially likely to be ‘TRENDY’ style historical simulations that can be 
benchmarked using ILAMB.

• Initially, likely to be JULES-GL7 and ILAMB running on JASMIN. Users will be 
able to their processes to JULES-GL7 and re-benchmark.

• Future will add JULES-ES configuration

• Aim is for users to be able to add obs/metric to ILAMB as well.

• Role of other evaluation tools to be discussed

*TRENDY is a set of experiments run annually as part of the Global Carbon 
Project. 



The Community

• JLMP (CEH, NCAS, NCEO, Met Office) would like to encourage all users 
to take advantage of the configurations being made available.

• We would encourage:
• Adopt use of evaluation and benchmarking tools

• Routinely run using standard suites and contribute to their development

• Routine evaluation hoped to become standard part of JULES 
meeting/JPEG process




