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Key Fln dlngs Impervious (urban) surfaces only cover a small percentage of the Earth’s land surface,

The main (preliminary) findings of this work can be summarized as follows:

e Overall, the skill of each model depends on the flux of interest, the namelist used and the prevailing atmospheric
conditions. No model performs better overall compared to any other model, and all models generally perform best for Q*
and worst for Qe.

« CLM and SURFEX almost behave 1dentical when the same namelist 1s used. And while TERRA-URB 1s the most simple
scheme, 1ts performance 1s as good compared to the more complex schemes.

* During the exceptional dry period, some models' behavior changes compared to the other models (eg. the modelled
outgoing long-wave by SUEWS during the dry period). For most models, the normalized bias for upward long-wave
radiation (latent heat flux) increases (decreases) as a function of “hours after a rainfall event” (not shown).

* The inter-model and inter-namelist variability often depict a similar magnitude in interquartile range. Also here, no model
or namelist combination outperforms the other on all accounts. Thus results very much depend on the choice of model and
namelist used, and the flux being considered.

but their representation in land-surface (LS) models and numerical weather prediction /
climate models 1s nevertheless of great importance. Where the range of available LS
schemes 1s high, the number of available urban parameterizations embedded 1n those
schemes - as revealed by the intercomparison study by e.g. Grimmond et al. (2010,
2011) — might be even higher. The intercomparison study also outlined that models
with various complexities have various strengths and weaknesses, while all models
have a varying performance across the energy balance components. Besides the
varying model complexities (physics), LS schemes also differ in the amount and
characteristics of their external parameters describing the surface characteristics. The
amount of parameters 1s generally associated with a models' complexity.

Against this background, this study aims at 1) a general evaluation of the capacity of
4 urban canopy models (see 2. Methods) in simulating a tropical urban surface
energy balance (see 1. Site & data) and 2) performing a multi-namelist and -model
mini-ensemble indicating the role of and interaction between the models'
complexity and the external parameter settings (Sece 2. Methods and 3. Preliminary

results).
1. Site & data 3. Preliminary results
The climate and flux data used to force and evaluate the models were measured at a flux tower The Phase I general evaluation uses all four models with the reference namelist REF. All performance metrics
located 1n the suburban area Telok Kurau (TK) of Singapore. TK 1s a low-density residential are based on the hourly output for the whole period (as 1n Figure 3) or further sub-divided sub-periods (eg. day and
neighborhood located about 3 km north of Singapore’s south-eastern coastline. The study area night in Figure 4). A temporal evolution of the normalized bias 1s shown 1n Figure 5.

1s flat and characterized by low-rise buildings (2-3 story row and semi-detached houses and a
few 5 story condominiums). Surface cover in the same area 1s 85% impervious (39%
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2 o MethOdS A first result on the Phase II multi-namelist and -model experiment 1s shown in Figure 5. Here one can clearly see

Four land-surface models are used in the current study, with a focus on their urban
parameterizations. All models are forced with atmospheric data observed above the canopy
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the sensitivity of using one model with different namelists or one namelist for all different models.

<«+— Figure 4: Temporal evolution of the daily mean
normalized bias (W m™ ) for all model realisations
with the REF namelist and for all fluxes (panels a to
f). Daily precipitation sum (mm day™ ) is shown in
blue in the top panels only while the exceptional dry
spell 1s indicated by the light grey polygon in all
panels. The zero nMBE line is indicated in black.
For clarity, a five day moving average is applied to
all flux time series and y-axis labels are different per
flux. White breaks in the time series refer to time
periods with missing data.

— Figure 5: Median (dark coloured lines) and IQR
(light coloured boxes) of the hourly model bias
shown for each flux, grouped according to namelists
(A. and C.) and models (B. and D.) and for day and
night (left and right panels respectively). The zero
bias level is indicated by the black horizontal dotted
line.
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