3 Sl s A

-
.J ‘1341.; e

e B R TR

_',.‘... ..,Vnr "‘r“‘ ‘{W;ﬁ-

€ - - : . i ﬂ-‘_ s ..1 - " e i ' ., _ et T LA 3 ' i - e
- ‘—.s = —— b - -.’. - v 3 ;}
, - - o bl . '-"".'x

AR
e: Alamr

y ' [\ = )
4 ! L kAN &
'y k ] "';-r-' . ',; k
5
imag

Be{clf:ground

--ﬁ-‘.'..;.t._-........u B S 3 2...-.-.&...4

';":. R P ,,.,1"'!‘ "._f' — ,_;.,_:.' ;;*?-—‘:,._ “A-,@ ’!"EM' ol
b - w -

..a

"
.
"

R

r

Mathew Llpson “Sue"Grlmmond Martm Best Gab : ’r uu]g;, An,_ly w Pitman & }jajan”"i?i-

~ g | _#.' i A I‘ -‘ v ’
: Rt '_-b:'.l'___ = R 11 oy 8
4 i DT T S 1?-""’.."' J
¥ . e A 'k
- v '_:f i 4 %“;- P ol
s Zowl) -.'_";. R s i .

o |
i
= X )
o " L
) 0
1 Dl | R

Urban-PLUMBER is a multi-model, multi-site offline evaluation project in two phases: 2 5
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1: Initial evaluation at one suburban site to refine experiment design, and E UNSW @ R“é‘g?l'la‘:g W universitat

2: Evaluation across a wide range of urban types and climate. Met Office

ARC CENTRE OF EXCELLENCE FOR
CLIMATE EXTREMES

PI‘OjeCt aim5: Initial resu It5: (indicative only - may change)

The project will: 1. Define simple benchmarks that models should beat, e.g. out-of-sample linear regression on shortwave radiation.

Regression of sensible heat flux on incoming shortwave

* assess both specialised urban and general land surface models together

* examine performance at many sites, from highly urbanised to highly vegetated -

S

E 200 ~
® assess where on the urbanised/vegetated continuum models are more skillful 5 ol -
* use benchmarking methods to set a priori minimum performance expectations. 2
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Regre55|on used to pred|ct fluxes at a dlﬁerent site: Preston in

°
W h b e n C h m a r k I n ? 40-50% vegetated area, located in South West England, UK. heat flux shown) using one or two variables (SWdown: suburban Melbourne, Australia, previously used in the PILPS-Urban
° ' comparison project (Grimmond et al., 2011).

Observations: Ward et al., (2013). Image: Google Maps 2019. incoming shortwave radiation shown).

Simple linear regressions of various fluxes (Qh: sensible

“Swindon site is surrounded by1 2 story reS|dent|a| bwldmgs

Observations: Coutts et al., (2007). Image: Apple Maps 2019.

Benchmarking sets an apriori minimum expectation of performance. A minimum 2. Compare and rank model against various benchmarks across various error metrics.
expectation may be that a complex or specialised model should perform better

than a simple model with fewer parts or inputs.
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Net all-wave radiation Benchmarks Sensible heat flux Metrics Latent heat flux
4.0 4.0 > = 4.0

metrics: MAE, MBE, N5D, R, P05, P95, PSK reg1 var: regression of one metrics: MAE, MBE, N5D, R, P05, P95, PSK MAE: mean absolute error

Building on the PLUMBER project for land surface models (Best et al., 2015), ey o MBE: mean bies eror
3.5 1 . 3.5 1 : normalised standar
three types of benchmarks are proposed: X_ﬂ/,e/*—‘ e ovon e
downward radiation and air R: correlation coefficient

temperature)
1. Out-of-sample linear regressions (e.g. shortwave radiation/ air temperature).

metrics: MAE, MBE, NSD, R, P05, P95, PSK
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POS: 5th percentile error

f era5: era5 (ECMWEF) surface
output at site
- LSM: land surface model
(per x-axis)

P95: 95th percentile error

PSK: distribution overlap skill

2. A simple physically-based model (e.g. modified Penman-Monteith equation).

Categorical ranking
N
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3. A universally-available non-urbanised model (e.g. ERA5 from ECMWF). g Eachmode,togethe(v i o ot e
sl emied | |
The aim is not to declare a “best” model among participants, but to find where | o vesing g s i b |
models are performing below benchmarks and help focus future developments. PO bl bestlt  moruses  udem  suews PO ble bestit  morses  udem  suews PO able  bewtlt  moruses  udem  suews

3. Analyse results, looking at where and how various models underperform simple benchmarks.

Get involved:

Net all-wave radiation Sensible heat flux Latent heat flux
= = 200{ 2 e
We can work with you through: 400~ mariss il 175 | — monuees
Pt / /% E\ \ N |ty 150 | — cable.
o idi i ' ing i ’ 3001 restver rpver
providing meterology spinup and observational forcing in your preferred units, ) ) e
¢ helpi t te model configuration for the initial site and auto- = ] = 5 100-
e pln% set up an appropriate model configuration for the initial site and auto : s S
mate the generating of multi-site configuration files from simple csv inputs, = 100- ncute dhrmal oo, = S
f:llli?fse EZ:?:\eV: ;’nsj Toszzzlss 50 A
. . . . . o 17 diagrame (e.g. evapo-
* to produce a simple schematic description of your model for the community. :—/_/ ) vansiaion drydown
cooling rates on clear
- ] nights etc). 0
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Diurnal profiles over analysis period (15 months).

CALLING FOR PARTICIPANTS!
Can your urban model beat a linear regression on one variable?

Current participants:
CABLE BESTTT + sutes MORUSES + uies SUEWS UCLEM

(Harverd et al., 2018) (Best et al., 2005) (Porson et al., 2009) (Ward et al., 2016) (Lipson et al., 2018)

Urban scheme: none (bare soil) Urban scheme: 1 facet slab scheme Urban scheme: 2 facet slab scheme Urban scheme: 2 facet slab scheme Urban scheme: canyon scheme with
with prescribed anthropogenic heat with morphologically determined with dynamic anthropogenic heat roof, 2x wall, road and vegetation
fluxes. Run within JULES. canyon characteristics and prescribed fluxes dependent on meterology. facets with dynamic anthropogenic

anthropogenic heat fluxes. fluxes from a building energy model

Vegetation: eleven types, multi-level Vegetation: five types, multi-level Vegetation: five types, multi-level Vegetation: three types, single layer Vegetation: two types (canyon and

canopy and dynamic LAl and carbon. canopy, dynamic vegetation. canopy, dynamic vegetation. canopy and dynamic LAI. roof) using big leaf, static LAl

Soil: multi-level, complex hydrology. Soil: multi-level, complex hydrology. Soil: multi-level, complex hydrology. Soil: single level, complex hydrology. Soil: multi-level, bucket hydrology.

Primary use: global/ regional climate Primary use: global/ regional NWP Primary use: global/ regional NWP Primary use: regional/ urban climate Primary use: global/ regional/ urban

and vegetation responses. and climate projections. and climate projections. and hydrology. climate and building energy use.
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