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Qualitative analysis of urban settings in respect to
sunlight and daylight availability
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MOTIVATION

Most existing guidance is based on the concept of worst case
scenario, the lowest acceptable threshold above design failure.

One can check whether minimum requirement is achieved but
cannot use this conclusion to analyse the quality of a proposal.

Guidance is meant to ensure that all receptors achieve the
minimum threshold but does not provide statistical indication
of overall conditions.

A district includes several thousand single cases, some form of
statistical analysis is needed.



AMBITION

e We propose a methodology that allows to compare daylight and
sunlight availability at any urban scale, geographical location,
weather, massing density, etc.

e Daylight sighature uses machine learning and large datasets to
derive typical daylight and sunlight scenarios which represent
similar conditions

e One can use the method to identify an existing scenario which
closely matches a proposed design

or

e |Inform a design to closely match an existing scenario
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APPENDIX F
SETTING ALTERNATIVE TARGET VALUES FOR
SKYLIGHT AND SUNLIGHT ACCESS

y -/ Towards Generalised Guidance (i.e. threshold can be lowered)
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If there 1s enough light when the sky 1s dark, then there 1s enough

light the rest of the time
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RANDOM GENERATION OF AREAS
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AREA ANALYSIS

2600 AT e 4400 »a"":\'ﬂ/,\ 200 AT
" A O\ _ 7 O S = A&7~
ya S - 2N/ ) ER®
2500 /;/, NS e — —\¢ am X -9 -3 2 (o ’7'
7 == 3300 1 4 - z <~z — .
AN = ANJAIN? Aty Py I =
2400 | > e A\ ( N 4200 —— e, Cas . i  h? < \r‘ CoF A
/ AN W W\~ 1200 I o, . 3 4 - 00 < = | RN
s o 7 '/ \ = ; _— /E“ /,(,(- . — = o 5 o A ¥ ,- : 7 &
SN Z0\ | TSI e R[N B Wl 2aeiy
o N\ " N\ '//'.:’ \ \ 300 ool [P~ //7[’ :".-' e =g Y o - %00/ /// // e _\ :;‘I— —//
ONZE AL AN 2 A SN~ AT AN e O
2200 ¢ 7 A\ & L 7" ) J ! = = e w] A 5 s \
200 l\/ 4 » g S /7 7’ & _//\ 00 4000 //\_ "“‘ = v % o \ » o
o P X p f"‘g P A - /
2100 A NN X = /?/\ e &
' v( M

' \ . '’ ’
7 \ 7 7 - . 000 ¥ ‘% ) - /e P2 o X
7 N C\, WA S _/.9»/ %00 x Z L S 2 ’ \ e W8 ~ J '
s L UAAR L o ’, \,' ,//« /. » \ \ &t -//’w‘ / \,:’\ / ) ( > - \:_ — 4 f
‘./ "\ ¢ ’ e 00 Y -//-\\ f’//'\ N, A\ \ B, 00+~ & P oyl S\ \ T -
A N . \ 7, CA N 2\ b ¢ y'l \ / Qs /,3 - "~
7 A\\g / NV /\' . S\l o 4 _// / \
wor @ s N / ! ¢ iy 25 // VT A \ ‘// 4 200+ v ' 4 T :
el | ;/ > e’ L SR o0 \//(\ WA AL e '—( '\ g W\ \
N\ NPT e TN W 57 -:/’.g\‘ v \* -\ g ey \3 \ |
180X SO\ 7 e 00 W AN < ﬂ' et 100 e
2\ . ’/ \ : ‘/ ’ 2800 N '/..(.\.‘ &,_\\ o -~ 0"" > A » L - -
2\ -/ < o RN WO N A 4 g | -)
1700 ot S P X D Bl v X — N 8 3
> 7 \ o LRy ) . Sl
. AR AT s - 4
SO00 -H000 H400 H300 S0 SN0 H000 4000 4800 AT00 S000 4700 4000 4500 400 4300 6200 0100 S000 5000 H000 H000 S0 S0 400 500 H400 5300 5200 5100 S400 S300 S200 S0 S000 A0 AB00 4700 4000 4500

Fitzrovia Regent’s Park Camden Trafalgar

4.'._, ¥ lna
. alle"%e | o 0=
o0 700 =1 v "57'1.\ o5
000 €00 _‘_:: - -
T
%0 7 - u
i w0 U - .
! '
N : . o
“acx | ~ ‘ ~ ,
400 | ) ) W
A-J. —_ |1’ f 4 4' J e
" ) e 4 —_—— It | J
e Il‘l’ v . }" - ‘,"J  ? f§
b j ~e 2L 7’
J \ o /! -
o ? /| n g \
200 L | g
p n, et “4 " - -
- - i) 0
o 100 T ) = _f—-\ '
B Py
00 : : ; J —
I = 2 250 ' i
. ’_,—-?_\ = o - o —
430 -‘ \‘ —7 /r;'/{ - s . : N 100 .:.r -— l \‘ ?
\Co2 -{%\ o/ U
‘:':C ," /%\“‘\\ - - . :1:‘: - * - - - - ' - . - - > é
SB00 S800 6000 6100 G300 6300 S400 6500 6800 &7T00 2200 2300 2400 2500 2600 2700 2800 29000 3000 31O 7300 7200 -T00 -T000 6900 -6BD0 6700 -&800 -6500 6400

North East Canary Warf South of Battersea

sunlight / Daylight / Orientation / Obstruction



ANNUAL SUNLIGHT

m o e m

Fitzrovia Regent’s Park Camden Trafalgar

2%

70 70 e

North East Canary Warf South of Battersea

sunlight / Daylight / Orientation / Obstruction



150

0

0
120
10
&
L) #
N
W ”
A\ -
”
”
J40
m

Fitzrovia

0

150

%

VINTER SUNLIGHT

%0 w0
»
120 0 120
20
150 20 150
10 10
.Y 3 5 %
RN sttt N
0 *30 ’ i.|-|n|-\u,\"_\\\‘\""'l'““ s} 180 oo e n \:\l;‘
W\ - ’ . 1\ )
,\'\‘\'.\“' - e W ﬁ;,//.‘ '
1A . -t \ —— N /
. . . -: . \\\ _-” LY
== Ny <
Sz AN /I,/
=2 S Z
e B8 20 0 S .
240 200 20
70 me
!
Regent’s Park Camden
w0 %0
% %0
120 0 120 80
» 20
%0 i+
0 10
' \\)) ' \
(i \\‘,..\\\\\ W o 1.0 f U e e
Al 2 B% 0 g el
N 2
..... e
==z
—
—= X0 270 330
240 300 20 300
£

70

North East Canary Warf

2
120 80
2
0 150
10
. ! \
0 180 ..5 ;-‘\\(Q\"
W =
%0 20 30
0 200
me
Trafalgar
w0
%
120 60
2
150 0
"0
e le L
2 ‘l\‘\'.'l‘ : e °
A
'2\.\\\\ =
=
—
=
2% - _':’-'_:._ X0
240 300

e

South of Battersea

sunlight / Daylight / Orientation / Obstruction



VERTICAL SKY COMPONENT

m o e m

Fitzrovia Regent’s Park Camden Trafalgar

North East Canary Warf South of Battersea

sunlight / Daylight / Orientation / Obstruction









EXAMPLE OF AREA HISTOGRAM
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TYPICAL HISTOGRAMS
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CONCLUSION

e Daylight and sunlight distribution in urban spaces can be
classified and compared

e |Image recognition can be used to enhance the dataset to
include also surface finishes (for example by scraping
google street view)

 For planners. High density areas require different “worst
case scenario” targets than low density ones; these targets
cannot be determined by simple guess (“a vertical sky
component of 15% is typical of a city centre”). If a
quantitative approach is required we recommend that a
histogram approach is used



NOTES

e The size of the area considered needs to be consistent with
the one used during the clustering

e The number of typical receptors needs to be estimated
looking at how well the clusters represent the full dataset. A
value of 32 can be used as a starting point

e The number of typical areas also needs to be estimated. It
IS possible to plot clusters and typical clusters and verify
that these are sufficient (i.e. the clusters within the same
class are similar enough) and not redundant (two clusters
have the same distributions).
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SETTING ALTERNATIVE
TARGETS #2

e Forget the 25% and 5% from

BR 209.

e |nclude all orientations

e Measure ratio between receptor
performance and maximum
availability for given orientation
(use a flexible target for each

orientation)
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- sunlight
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