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State of knowledge

PILPS-Urban (2011) key conclusions Site: Melbourne, Australia

Grimmond et al., (2011): https://doi.org/10.1002/joc.2227
Best and Grimmond (2015): https://doi.org/10.1175/BAMS-D-14-00122.1

Important for energy fluxes:
* land cover information

* vegetation/soil processes
* bulk albedo in day

* longwave trapping at night

* simpler models did well

* more easily able to use provided information
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Urban-PLUMBER: Phase 1

30 land surface models at same site (Preston, Melbourne)
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Evaluation

The benefits of benchmarking

Lo Evaluation Comparison Benchmarking
B model 1 B modell B model 1
N model 2 N model 2
i 1======= benchmark 1

error
error
error

benchmark 2

variable 2

variable 1 variable 2 variable 1 variable 2 variable 1

Adapted from the PLUMBER project (Best et al., 2015: https://doi.org/10.1175/JHM-D-14-0158.1)
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Evaluation

Urban-PLUMBER benchmarks
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subset of upward longwave radiation observations shown, error metrics are for full analysis period (474 days)
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Analysis: single metric comparison (mean absolute error)

Benchmarks:
—— Manabe_1T REG1-SWdown  —— REG2-SWdown-Tair —— KM3-SWdown-Tair-RH KM3-1S-SWdown-Tair-RH ~ —— KM4-IS-SWdown-Tair-RH-Wind
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Results

Analysis: Multi-metric benchmarking (metrics: MAE, MBE, nSD, R, 5™, 95t)
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Results

Analysis: Multi-metric benchmarking (metrics: MAE, MBE, nSD, R, 5%, 95t

non-urban one-tile urban two-tile urban urban canyon complex urban ensbl.
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Analysis: Multi-metric benchmarking (metrics: MAE, MBE, nSD, R, 5™, 95t)

non-urban one-tile urban two-tile urban urban canyon complex urban ensbl
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non-urban one-tile urban two-tile urban urban canyon complex urban ensbl.
For upward longwave radiation flux (LWup):
* afewmodelsdo well (dark green) in each built cohort; except the most complex
* noclear pattern within cohorts
beat no benchmark beat 1 benchmark beat 2 benchmarks beat 3 benchmarks beat all out-of-sample (physical and empirical) beat 1 in-sample beat 2 in-sample
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Analysis: Multi-metric benchmarking (metrics: MAE, MBE, nSD, R, 5™, 95t)

For latent heat flux (Qle):
* manymodelsdo well (dark green or purple)in each built cohort; except non-urban
* within cohorts, more complex hydrological and behavioural attributestend to help
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Human factors

Model intercomparisons do not just test models!

results are highly dependent on user configuration

participants with more experience generally did better

initial feedback and encouraging resubmissions helps level playing field

* try to avoid:
. i . .
non phy5|cal model behaviour Qh change from initial submission
® date/ t|me‘0f'day errors initial  mmm baseline =N = number of baseline submissions 5
. . 5
® I/O processingerrors 80 \
* variable labelling errors Z 60 2
9
* forcinginterpolation errors 2 8
# 40 2 2 3 4 4 \
s 2 >
2 3 4 N\
20 - 3
0_
least submissions (1) < » most submissions (9)
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Urban PLUMBER: Phase 2

20 urban sites; 50 years of data
https://urban-plumber.github.io/sites
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https://urban-plumber.github.io/sites

Conclusions mathew.lipson@bom.gov.au

Urban-PLUMBER: Phase 1

e compared with PILPS-Urban:

* improved: shortwave, sensible and latent heat fluxes T T T
* little change: longwave and momentum fluxes e . = Ly ﬁ L -
« benchmarks: show potential for improvementin LWup (N B=B-Ei-0. . N-EE- 0 EREE s -

« more complete hydrological and behavioural attributes help ﬂ .- ‘ = 55 B2 Snens H
* developments: efforts in last decade appear beneficial 5 e ‘ s ‘ S Sl i
 human factors: impactful, not just model physics e T T s

* observation and benchmark timeseries are openly available D | == = B=

* Phase 1 paper soon to be published in QJRMS i '

Urban-PLUMBER: Phase 2 (underway)
e 20 urban sites, from highly vegetated to highly urbanised

Thank you!
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