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Knowledge abouthe footprint andinternal structure of urban areass
relevant for variousapplications

TheWorld Urban Database and Porfaol: internationakollaborative
project for theacquisition, storage and dissemination of climate relevant
data onthe physical geographies of citia®rldwide

resultwill be a physical census afies

describethe form (surface cover, the construction materials and geometry)
and function(metabolism, i.e. exchange of energy, water and materials) of
citiesin different levels of detalil
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S Level 2

eDetailed description of urban landscape parameters at
a scale suited to boundary-layer models

! o Use of all available databases (e.g. building footprints)

Level 1

] *More precise parameter values for each LCZ
=] *Focus on aspects of form (e.g. building heights, street

width) and functions (e.g. building use).

- | eSampling of LCZ using GeoWiki

Level O

eLocal Climate Zones (LCZ) along with parameter ranges
eCategorise city neighbourhoods into LCZ types
eLocal experts provide training areas

Fig. 1.WUDAPT's data hierarchy
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1. Compact high-rise

Thelandscapeuniverse

2. Compact midrise
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3. Compact low-rise

y 4

4. Open high-rise
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6. Open low-rise
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LocalClimateZones(Stewart &0ke2012)

A regions of uniform surface cover,
structure, material, and human
activity that span hundreds of
meters to several kilometers in
horizontalscale

I

Each LCZ has a characteristic screen
height temperaturaegime

8. Large low-rise
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9. Sparsely built
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Generic no culturalbias
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Largenumberof geometric,
thermal, radiative, metabolic, and
surfacecoverproperties

10. Heavy industry
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Danse mix of tall buildings to tens of
stories. Few or no trees. Land cover

mostly paved. Concrete, steel. stone,
and glass construction materials.

Dense mix of midrise buildings (3-9
stories). Few or no trees. Land cover
mostly paved. Stone, brick, tile, and
concrete construction materials.

Dense mix of low-rise buildings (1-3
stories). Few or no trees. Land cover
mostly paved. Stone, brick, tile, and
concrete construction materials.

Open arrangement of tall buildings to
tens of stories. Abundance of pervious
land cover (low plants, scattered
trees). Concrete, steel, stone, and
glass construction materials.

Open arrangement of midrise buildings
{3-9 stories). Abundance of pervious
land cover (low plants, scattered
trees). Concrete, steel, stone. and
glass construction materials.

‘Open arrangement of low-rise buildings
{1-3 stories). Abundance of pervious
land cover (low plants, scattered trees).
‘Woad, brick. stone, tile, and concrete
construction materials.

Dianse mix of single-story buildings.
Few or no trees. Land cover mostly
hard-packed. Lightweight construction
materials (e.g.. wood. thatch,
corrugated mertal).

Open arrangement of large low-rise
buildings (1-3 stories). Few or no
trees. Land cover mostly paved
Steel, concrete, metal, and stone
construction materials.

Sparse arrangement of small or
medium-sized buildings in a natural
setting. Abundance of pervious land
cover (low plants, scattered trees).

Low-rise and midrise industrial struc-
tures (towers, tanks, stacks). Few or
no trees. Land cover mostly paved
or hard-packed. Metal, steel, and
concrete construction materials

A, Dense trees

B. Scattered trees
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C. Bush, scrub

D. Low plants

&y

E. Bare rock or paved

F. Bare soil or sand

G. Warer

Heavily wooded landscape of
deciduous and/or evergreen trees.
Land cover mostly pervious (low
plants). Zone function is natural
forest, tree cultivation, or urban park

Lightly wooded landscape of
deciduous and/or evergreen trees.
Land cover mostly pervious (low
plants). Zone function is natural
forest, tree cultivation, or urban park

Open arrangement of bushes. shrubs,
and short, woody trees. Land cover
mostly pervious (bare soil or sand).
Zone function is natural scrubland or
agriculture.

Featureless landscape of grass or
herbaceous plants/crops. Few or
no trees. Zone function is natural
grassland, agriculture, or urban park.

Featureless landscape of rock or
paved cover. Few or no trees or
plants. Zone function is natural desert
(rock) or urban transportation,

Featureless landscape of soil or sand
cover. Few or no trees or plants.
Zone function is natural desert or
agriculture.

Large, open warer bodies such as seas

_ and lakes. or small bodies such as

rivers, reservoirs, and lagoons.

VARIABLE LAND COVER PROPERTIES

Variable or ephemeral land cover properties that change
significantly with synoptic weather patterns. agricultural practices.

and/or seasonal cycles.

b. bare trees

. snow cover

d. dry ground

w. wet ground

Leafless deciduous trees (e.g., winter)
Increased sky view factor. Reduced
albedo

Snaw cover >10 cm in depth. Low
admittance. High albedo.

Parched soil. Low admittance. Large
Bowen ratio. Increased albedo.

‘Waterlogged soil. High admittance.
Small Bowen ratio. Reduced albedo.

Stewart & Oke 2012
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Are LCZs suitable for mapping? A nooverlapsor holes outliers
A Developed for measurement site ~ €xcluded from the standard set

description of UHI studies A scheme considera priori
A but also useful discretization of knowledge about the frequency
the landscape with respect to its ~ Certain structures
surface layer climate A possibility to define subclasses
A Canan LCZ be assigned to any (= mixtures between the
urban structure? (complete) standard classes)
A And can only one LCZ be A some areas fuzzy in terms of LCZ

assigned to a given structure? A LCZ provide a disjoint and largely
(disjoint) complementarydiscretisation

Bechtel et al. 2015 A well balanced between accuracy
and universality
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Requirements for LCZ mapping LCZ mapping schemes evaluated

A simple workflow in the form of a A manual sampling of grid cells
protocol using GeeNiki (Mills 2013)

A enabling local operators with A digitisationof homogenous LCZs
different backgrounds to derive A Glspased approach using

aLCZ map building dataelovicst al. 2014)
A Universal A object based image analysis
A as objective as possible (Gambeet al. 2012\Weng2014)
A computationally efficient A supervised pixebased
A fiscally inexpensive (based on classificationBechtel 2011;

free and widely available data Bechtel andDaneke2012).

and software)
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