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Research Question

How can we plan the land use in a more sustainable way under the
concern of temperature and energy consumption?

* City landscape structures & temperature change
e Optimal urban land use pattern ( lowering the temperature & energy )

 Surface & layout changes (reduce UHI)
* A simulation tool (optimal land use pattern + balance between strategies)
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Land use & Energy & Temperature

Land use (L): DANS (Data Archiving Networked Services)
Energy Consumption (E): City of Rotterdam
Temperature (T): Landsat-USGS
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Land use type %?,gm)g Coding Land use type
Rail area 5 50 reenhouse
Road area 51 g)riéger agricultural
Airport 6 60 - Forest
Residential area 61 Natural-area, dry
Retail and-bars 62 Natural area, wet
Public facilities 7 70 ljsselmeer
Social & cultural 71 Closed sea

- Industrial areas 72 Rijn & Maas
Dump 73 Border lake
Wreck/storage place 74 Water winning area
Cemetry 75 dater 1\ afed) ([ for
Mgl productir 5 [ R odtiol
Construction-area 77 Overflow area
Other open space 78 Other water
Park 8 80 egdenSea,. Eems,
Sport 81 Oosterschelde
Comminuty garden 82 Westerschelde
Leisure (short stay) 83 North sea
Leisure (long stay) 9 90 Foreign country
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FME

Cell size: 50*50 m?
Selected Area: 25,075 m?
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FME to Excel- Land Use
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FME to Excel- Electricity

0 0 0 0 0 0#NAME? 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 6.45037 0 0 02.294973 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 6.45037 6.45037 0 02.2949732.2949732.2949732.294973 0 02.294973 0
0 0 0 0 0 0 0 0 0403.4
0 0 0 0 0 0 0 0 0403.4
0 0 0 0 0 0 0 01136.904403.4
0 0 0189.3059 0 0 0 0 01136
0 0 0 075.2924675.29246 0130.3259 185.075 185
0 0 075.2924675.2924675.29246 0156.0946156.0946681.( 1 2 L] 4 3 O 04 1 2 L] 4 3 O 04 1 2 . 4 3 004
0 0 075.2924675.2924675.29246 0 0156.0946156.(
0 0 0 490.84675.2924675.29246 0 0156.0946156.(
0 0 0 490.84680.1386380.13863 0 0156.0946156.(
0 0 0 490.846 490.84680.13863 0 0156.0946156.(
0 0 0 490.846101.0945101.0945101.0945 0423.5239423.¢
0 022.5533622.55336101.0945101.0945101.0945 255.5851.401276 9 1 ] 5 4 1 4 9 1 2 [] 4 3 O 04 1 2 . 4 3 004
0 022.5533622.55336101.0945101.0945101.0945101.0945 0
0 0332.617762.62549 019.51452101.0945101.0945 0368.1
0 0 014.5120614.51206 0101.0945101.0945101.0945203.7
0 0 014.5120614.51206 0101.0945101.0945101.0945203.}
0 0 0127.661114.51206155.790510.5646910.56469348.7068203.
0 0 042.39245123.4478155.790510.5646910.56469348.7068348. 1 2 . 4 3 O 04 1 2 . 4 3 O 04 1 2 . 4 3 004
0 0 0131.3898123.447810.5646910.5646910.5646983.4720883.6(
0 0 0 0123.44781259.5681259.56827.2032983.4720883.6(
0 0 0 027.2032927.203291259.56827.20329 0
0 0 0 027.2032927.20329154.904910.07504 094.41
0 0 0 0 027.20329154.904910.0750410.07504
0 0 0 0 0 010.0750410.0750410.07504 1 2 5 43 004 6 5 5 O 6 1 6 9 6 5 A O 6 1 69
0 0 0 0 0 0 065.5283610.0750410.07
0 0 0 0 0 0 065.5283610.07504
0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 [ [ 0
0 0 0 0 0 0 0 0 025.9¢
.« o v« .« o v i 123.344 8.724556 8.724556
. . .
0 0 0 0 0 0 0 0 015.70739 Y Y U Ub3.8196163.8196163.831961 U U U U U Y
0 0 0 0 0 0 0 0 0 015.7073915.7073963.8196163.8196163.8196163.8196163.81961 0 0 0 0 0 0
. 0 0 0 0 0 0 0 0 0 015.7073915.7073963.8196163.8196163.8196163.81961 0 0 0 0 0 0 0
Technisct
EindhovE 0 0 0 0 0 0 0 0 0 015.70739 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
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0 0 118.298 0 0
0 0 118.29811.04038 0
0 011.04038 0 0
1 2 L] 4 3 O 04 0 0 0 0 )
0 0 0 0 0
0 2.57379 2.57379124.5518124.551829.1546.
1 2.57379 2.57379 2.57379 2.573799.81722
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B 0 0 2.57379 0
23.13561, . . . .
0 0 0 0 0
0 0 0 172.725 0
0 0 08.72455627.00791
68.7245568.72455627.00791 0
6 0 0 0 0
23.13561L . . . &
0 0 0 0 0
0 0 0 0 0
0 0 0 0 0
0 0 0 0 0
0 0 0 0 0
23.13561: - - o
0 0 0 0 0
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0 0 0 0 0
0 0 0 [ [
0 0 0 0 0
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Difference between R;yand R, ?
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Algorithm

y = Bixg + Bax;

y :natural logarithm of electricity consumption in central cell
p1 :electricity consumption regression correlation of central land use to central cell
B, :electricity consumption regression correlation of neighboring land use to central cell
x1 : land use % of central cell

x, : land use % of neighboring cell

Technische Universiteit
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University of Technology
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Algorithm-example

y = B1x1 + Poxs

Method

y natural logarithm
of electricity

ﬂl regression correlation regression
of central cell correlation

of residental

to residential

ﬁz regression correlation regression regression
of neighboring cell correlation correlation
of green to of water
residential to residential
o o o I I I I I O I o o o o o o o -
land use % ' '
X1 : 1 0 0 |
|
1

of central cell

land use % of

T U/e E‘:l%g:’ 12 neighboring cell 0 i 3/8 H 5/8 i
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Regression Modelling

h Un

tyfThly

Regression Statistics
Multiple R
R Square
Adjusted R Square
Standard Error

Observations

High significance define:
R square > 0.2
test>1.96 or t test<-1.96
p value < 0.05

0.491332652
0.241407775
0.219419595
1.544699589

569
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High sighificance define: B4 : correlation coefficient
R squares 0.2 of central land use

Regression Modelling  viton ™" P2 correlation coefficient

of neighbouring land use

Land use code B, B,
11 10.52885 -0.66383
Residential area 20 9.396524 -0.24409
Retail and bars 21 10.83827 -0.00795
Public facilities 22 13.73704 0.303195
Social cultural facilities 23 10.27889 -0.16988
2 24 10.48764 -0.15209
= Park 40 9.622928 1.06544
: 72& 78 7.794501 -0.34353

Technische Universiteit
e Eindhoven 19
University of Technology
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Regression Modelling-central

High significance 'define:

R square > 0.2

test>1.96 or t test<-1.96

p value < 0.05

S1|NS9Y

11/C -0.663831548 1.599193 -0.4151 0.678227
20/C -0.244085855 1.60822 -0.15177 0.879421
Road area
_ , 21/C -0.007954989 1.620318 -0.00491 0.996085
Residential area
, 22/C 0.303194934 1.817922 0.166781 0.867603
Retail and bars
, o 23/C -0.169884075 1.728524 -0.09828 0.921743
Public facilities
Social cultural 24/C -0.152090499 1.581986 | -0.09614 | 0.923445
facilities
Industrial areas 40/C -1.065437898 1.858563 -0.57326 0.566703
Park 72.78/C -0.343528329 1.571168 -0.21865 0.827007

Technische Universiteit
Eindhoven
University of Technology
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Regression Modelling-neighboring

High significance 'define:

R square > 0.2

test>1.96 or t test<-1.96

p value < 0.05

Intercept 5.855241964 49628 | -1.17983 | 0.238578

Road area 11 10,52884566 4767451 | 2.208485 | 0.027621

Residential area 20 9.396524327 4.686032 | 2.00522 | 0.045427

Retail and bars 21 10.83826509 4690315 | 2.310776 = 0.021213

bublic facilitis 22 13.73704354 4.897517 | | 2.8049" 0.005211

Social cultural 23 10,27889124 4.802743 | 2.140213  0.032775
facilities

D | dustrial areas 24 10.4876404 4789716 | 2.189616 . 0,02897

é Sy 40 9.622928113 4.86789 | 1.976817 & 0.04856

- e 72.78 7.794500563 4.708256 | 1.655496 - 0.098392

Technische Universiteit
e Eindhoven
University of Technology
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Further steps

Forecasting
model

Research
supporting
tools

h Un

tyfThly

L-E-T
Interaction
model

Scenario
analysis
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