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A tool to compare maps of local climate
zones produced with different algorithms
or data

The R package Iczexplore

17th april 2024

M. Gousseff, J. Bernard, E. Bocher, E. Le Saux Wiederhold,
F===ew F. Leconte.
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Local Climate Zones

1. Local Climate Zones
(Stewardt & Oke 2012)

Built types Land cover types
FEE TR S e Y -N—
s $ﬁ”" ot
* Segmentation of territory W KR Wobsint
according to land-use and urban 2 Compactmidrise 7. Lghtweightlowerse  B.Scatred e . Water
canopy parameters # e ;‘,j "{,H

* 10 urban types and 7 land cover

ypes £ 7 A

. Relevar_lt in order to summarize the P "E"}!l - f’h =
local climate characteristics of a 1 @ i &
Zone based on geographical S-OPeﬂnTidrise IO.Hea\Enduscry E. Bare rock or paved
o, b 4
features ’iz ' 228

Several workflows according to data-sources and classification algorithms :
No ground truth

=> Need a tool to simply compare and analyse 2 maps
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Comparing Maps

2. Basic features of the map comparison

* Intersect spatial units (geometries) -«

of the 2 maps 0

IntersectedGeoms
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Comparing Maps

2. Basic features of the map comparison

* Intersect spatial units (geometries) e
of the 2 maps W

* Check if they agree for every
Intersected unit

IntersectedGeoms
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Comparing Maps

2. Basic features of the map comparison

* Intersect spatial units (geometries) oo
of the 2 maps -

* Check if they agree for every
Intersected unit

tersectedGeoms

* Estimate the strength of the general
agreement (Cohen’s Kappa)

* Explore how levels of one A i
classification break up into the
levels of the second (confusion
matrix)
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Redon OpenStreetMap

3. An example (1)

LCZ Classification on the French City of Redon

e Local Climate Zone
for the city of Redon

LCL
LCE 1: Compact high-rise : 0 %
LCZ 2. Compact mid-nse : 0.77 %
LCZ 3 Compact low-nise : 0.03 %

LCZ 4: Open hagh-nse - 0%

* From
OpenStreetMap
(OSM) data

LCZ 5: Open mid-ise © 0.03 %
LCZ 6: Open low-ise 1 375 %
LCZ T: Lg"‘l'ﬂEg"‘l jowr-mise - 0 %
LCZ &: Large bow-tise © 10.6 %
LCZ 9: Sparsely bult : 15.47 %
LCZ 100 Heavy industry : 0%
LCZ A: Dense trees - 10.04 %

LCZ B: Scattered trees ©: 0.38 %

* Using GeoClimate
workflow

LCZ C: Bush,scrub: © %
LCZ D: Low plands © 47.95 %
LCZ E: Bare rock or paved @ 7.62 %

LCZ F: Bare sod or sand : 0%

LCZ G Water: 3.3T%

. [ ' ' '
211 2. 100w 2.0 208N W 207w
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Redon BD TOPO

3. An example (2)

Zones climafiques locales & Redon
&5"N -

 Same city (Redon)

-
]
]

* Same algorithm
(GeoClimate)

* Different data
source : data From
the french national
geographic institute
database (BD
TOPO)

n o nDnNnnnDo D0 nf DD DD D oD
(ST SR SO S S O I T T S S S
&

e
ES

How do they compare ? Where do they agree ?
Disagree ? And How ?
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Comparison

LCZ from BDTopov2.2 LCZ from OpenStreetMap
Number of RSU : 1553 LS Number of RSU : 521 LCZ
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Comparison

LCZ from BDTopov2.2 LCZ from OpenStreetMap
Number of RSU : 1553 Lo Number of RSU : 521 LGs

3 A I 3 . LEZ 1: - LCZ1: 0 %
" n exam p e B oz B czz o w
47.68" N . LCZ 3 ATEFN- . LCZ 3 0.03 %

v e i B oz F ¥ G . LCZ 4: 0 %
: - LCZ 5 T T

. LCZ 5 0.03 W

- LCZ &: LCZ & 376 W
* Fewer spatia
4T 66 N= 47 |
LCZ &: LCZ & 10.64 %
LCZ & LCZ 9: 1552 %

units with OSM .-

. LCZ 10 4T85 M- = . LCZ 100 O %
. LCZ A . . fx . LCZ A1 9.57 %
B cz= il I;""- B cze 0w

176N
. LCZ ©: 0 / - LCZC: 0 %
;s ; LCZ D: i H\/ LCZD: 48.01 %
VRN B = ALAEEN B oz e s
! ! ! i ; LCZ F: £ 1 ! i i LCZF: © %
2.17W 2100 Z.08'W 2.08"W 2008w . LCZ & 217w 210 2.08°W 2.06"W 208w . LCZ G 3.28 %
Agreement between classifications
Mumber of intersected geoms : 4336
47 |
47. |
s The two cl
80N 6L75% o
. FALSE
14 N= TRUE
7.6 N
PR AT,
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Comparison

LCZ from BDTopov2.2 LCZ from OpenStreetMap
Number of RSU : 1553 G Number of RSU : 521

'_
[l

LCZ

3 A I 3 . LCZ 1: - LCZ1: 0 %
" n exam p e B oz B czz o w
4765 N . LCZ 3: AT.BE'N- . LCZ 3: 0.03 %
. LCZ a: . LCZ 4: 0 %
AT ET - . LcZ 5 T . LCZ 5: 0.03 %
= LCZ & LCZ & 376 %
* Fewer spatial “
Lcz & BN LCZ & 1064 %
= = Lcz o LCZ % 1552 %
u n Its Wlt AT6TN B oz AT.B5'N- Bz o
. LCZ A: b . LCZ A 9.97 %
RN . LCZ B: A7 BN - LCZ B: 0.39 %
. Lcz C: . LCZ C: 0 %
LCZ D: LCZ D: 48.01 %
VRN . LCZ E: U - LCZE: T6L %
! / LCZ F: | LCZF: O %
2.1PW 210w 2.08'W 2.06' W 2047 W . N 2.17W 2.10°W 2 2.06"W Z.00°W . R
Agreement between classifications Repartition of BDTopo v2.2 LCZs into LCZs of OpenStreetMap
Number of intersected geoms © 4336 Percentage inferior to 0.5 are rounded to 0
e - 01 00 -]
AT 6T N- a
g % area
% 100
y The two ck = -
47.66' N~ 61.75% o D B
. FALSE g 50
4765 N= TRUE E &
i
Q o
-
AT.64 N -
47.63 N-
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Comparison

LCZ from BDTopov2.2 LCZ from OpenStreetMap
Number of RSU : 1553 G Number of RSU : 521

'_
[l

LCZ

3 A I 3 . LCZ 1: - LCZ1: 0 %
" n exam p e B oz B czz o w
4765 N . LCZ 3: AT.BE'N- . LCZ 3: 0.03 %
. LCZ 4: . LCZ4: 0 %
ATEFN- . LcZ 5 . . LCZ 5: 0.03 %
- LCZ &: LCZ & 376 W
* Fewer spatial
LCZ &: LCZ & 10.64 %
- E LCZ % f LCZ % 1552 %
u n Its Wlt AT6TN B oz AT.B5'N- Bz o
. LCZ A: . LCZ A: 9.97 %
RN . LCZ B: A7 BN - LCZ B: 0.39 %
. LCZ C: . LCZC: 0 %
LCZ D: LCZD: 48.01 %
Lt . LCZ E: U - LCZE: T6L %
! | ! | J LCZ F: ! ! | LCZF: 0 %
2.17W 2.10°W 208w 2.06"'W 2.008°W . \CZ & 2.17W 2.10°W 2.06"'W 2008w . LCZ © 3.38 9
Agreement between classifications Repartition of BDTopo v2.2 LCZs into LCZs of OpenStreetMap
Number of intersected geoms © 4336 Percentage inferior to 0.5 are rounded to 0
AT.6T N- (=%
g % area
E c 100
y The two ck = .
47.66'N~ 61.75% o P .
. FALSE g 50
1765 N~ TRUE E w
S
Q [+]
-
47 6T M=
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Comparison

LCZ from BDTopov2.2 LCZ from OpenStreetMap
Number of RSU : 1553 G Number of RSU : 521
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Comparison

LCZ from BDTopov2.2 LCZ from OpenStreetMap
Number of RSU : 1553 G Number of RSU : 521
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LCZ
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Comparison

LCZ from BDTopov2.2 LCZ from OpenStreetMap
Number of RSU : 1553 Lo Number of RSU : 521

3. An example (3) FE

. LCZ 4: . LCZ4: 0 %
- LCZ 5: AT ET M- . LCZ 5: 0.03 %

LCZ

= LCZ &: LCZ & 376 W
* Fewer spatia
AT.668 N= 47 |
LCZ &: LCZ & 10.64 %
LCZ % LCZ 9. 1552 %

units with OSM .-

. LCZ 10 4T.B5 N . LCZ 10 0 %
. LCZ A b s . LCZ A1 9.9T %
g
LCZ B: T 68 > LCZ B: 0.38 %
M - a7ern- , i

4T 6N / . T / - LCZC: 0 %
- - g LCZ D.: e W\/ LCZ D.: fé.C-l %
* Open Mid-rise I e I A — — ey
. 2.17W 2.10°W 208w 2.06"'W 2.008°W . \CZ & 2.17W 2.10°W 2.08°W 2.06"'W 2008w . LCZ G 338
with BD TOPO
c I ass Ifl ed as Agreement between classifications Repartition of BDTopo v2.2 LCZs into LCZs of OpenStreetMap
S parse | y b u i It Number of intersected geoms : 4336 Percentage inferior to 0.5 are rounded to 0
L] 47 I
with
AT.6T N- (=%
?lj : %Erff-.
OpenStreetMap ... B
. FALSE g =0
1 M- TRUE E 3%
é‘ L

* Compact Low -
with BD TOPO
classified as
Compact mid-
rise with OSM
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4. Class grouping feature (1)

Might be fine to mix up some urban types but not urban with rural
types

- One may need to regroup types and compare aggregated
maps

— The package allows grouping and comparing in one go

Lcz Example of grouped LCZ
. LCZ 1: Compact high-rse © 0%
. LCZ 2: Compact midise : .37 % A T.8E hl=

. LCZ 3: Compact low-nise . 0.5 %

Local Climate Zones Classification
4T. 68" M~

Lewvels
. LCZ 4: Open high-nise © 0,07 %

AT.6T'N AT &7 urinan 25 85 %%
. LCZ 5. Open med-nse @ 0.26 W
|:| LCZ & Open bow-rise © 2.21 % - edREsiny O %b
AT 667N - |:| LCZ T: Lightweight low-rise - 0% 7656 = - vegetation 67.56 ©
|:| LCZ & Large bow-rise - 9.11 %
|:| LCZ % Sparsely bult : 13.17 % e b o Mp==nveous 317 %

. LCZ 10: Heavy industry © 0 %
. LCZ A Dense trees - 18.3 %

peErvEDaEs 0 %h

- wrater .41 %

. LCZ B: Scattered frees - 14.46% 7. 6] =

. LCZ C: Bush,scrub : 0%

I:' LCZ D: Low plants © 34.72 %
17 63 M-

AT B3N~ . LCZ E: Bare rochk or paved : 3.16°

; ' ' ‘ 1 ) i i
2.10°W 208" W 206" W 2.04°W | LCZ F: Bare sod or sand © 0 % T T IOWAIE . LOP WO
. LCZ G: Water ;. 3.65%

WL DR DT

EGU General Assembly 2024 Matthieu Gousseff / Jeremy Bernard 16



4. Class grouping feature (2)

Levels from BDTOPO W2.2 Levels from OQSM
MNumber of RSU : 1553 Mumber of RSU : 521
AT.ET M- AT 6T -
AT &8 M- A7 EB"M
Levels Levels
AT.ET'N wban 25.85 % AT.ET M- wrban 30,75 %
- ndusiry 0 % - nesiny O %
AT B - wegetation 67.56 © T h = - wvegetation S8.37 %
Mp==rveous 317 % IT =rvioaEs 7.61 9%
AT B M- 1T BST M -
peerveoars O b perveoaes O T
s | - water 3.41 % et J - wiater 3.28 %
AT.63 M= AT 63N
2.12°W2. L0 W2 OE"W2.0 7.0 2 12°WE . LOPWE OB W2 0B W2, 04"
e : Distribution of BODTOPO V2.2 levels
Agreement between classifications into levels of OSM
Mumber of intersected geoms | 4336 Percentage inferior to 0.5 are rounded to O
AT.6F M=
by wrater o o .
¥ area
AT ET M- = - A 100
The two classifications agr 3 - o .
81.99 % of the area Agree e - ]
AT BB M= % o
- FALSE e 50
]
AT. 65" M= SRR D vegeta 9 o
E sl
AT 6T M= sst o
AT .63 M- 1
212U L0 WE L OET WS 06T W2 04 £ ._,

Levels from BOTOPO W2.2

EGU General Assembly 2024 Matthieu Gousseff / Jeremy Bernard 17



Conclusion

Conclusion

The Iczexplore allows to :
* I[mport
* Plot
* Regroup levels
* Compare
Local Climate Zone maps.
It also allows sensitivity analysis when one has a confidence measure
for the LCZ types
It can be used for any areal comparison of categorical variables

devtools::install _github("orbisgis/iczexplore"”, build_vignettes = TRUE)
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