o
3
¥

BELWADVIES !ﬁr

vito

vision on technology

" HS%& (H#()+)))(

, ()**

e |
| ||..(jr '\:'\._.j
e

Viaanderen
Nederland

. _---l'J
S Europese Unie

Tra Europees Fonds voor Regionale Ontwikkeling

Europa investeert in uw regio

VITO NV

Boeretang 200 — 2400 MOL — BELGIE
Tel. + 32 1433 55 11 — Fax + 32 14 33 5599
vito@vito.be — www.vito.be

BTW BE-0244.195.916 RPR (Turnhout)
Bank 435-4508191-02 KBC (Brussel)
BE32 4354 5081 9102 (IBAN) KREDBEBB (BIC)



. - . /
0 $ 121,34 0)- +G) - "6" )(557*8978*7
I 17 ) o 'l
/



v I A

"%



%&!

K D I

#+‘ * *

%%! &0 1

#1
- 799999999999 99999999999993993999999393339) LR EEREREEEE]

%% ! &0 1 2. '3 *4")

(7(r*7 A ' BBBBBBBBBBBBBBBBBBBBBBBBEHHHBBBBBBBBBBBBBBBBBBBB *(
0
(r(r(7 ABBBBBBBBBBBBBBBBBBBBBBBEBBBBBBBBBBBBBBBBBBBBBBB *%

%% ! &0 51 C)E Rt (0 k) Ry ke *

%% ! &0 61 3+'3- '3- 4+ %0 * 3 2(
"H$% & ' (%&) *

+

57(7*7 * BBBBBBBBBBBBBBBBBBBBBBBBBB (8
577(7 @ / * BBBBBBBBBBBBBBBBBBBB C*

% 10 / *
1, 2
+ 3 %" /

%% ! &0 71 8'( * .3 * srvrmansen 09

+ 0 4

IRERE R R R R R R R EREREREERERER] IRERERE R EREEEERERERERERE] 77

8+ = ; * ) 2 * ‘ ) ) s 1

8+ 8:< =4 % # )*,,,

IR R R R R R ERERERERERERE] 7>



8+

8+

8+

203" N # ) PR

o) #Y (( 2( ) F e 96

18 * *) ) ek - %) + 2 2)1,,
7 BBBBBBBBBBBBBBBEBBEBBEEBBBBBBE BBBBBBBBBBBBBBBB %*
7(7 1D * /BBBBBBBBBBBBBBBBBBBBBBBBBB %*
7C $ . . BB BBBBBBBBBBBBBBBBBBBBBBBBBBBBBB %!
757 @ BBBBBBBBBBBB  BBBBBBBBBBBBBBBBBBBBBBBBBBB %9

I,*I3 * *) %& *? 2 ) ( ( I IREEREREEE]



* . 21 -*8984BBBBBBBBBBBBBBBBBBBBBBB C
( L1 4 |
/ 7 1E 7- 0%)47 *88)+())(
0)57 ()C 2 7 BBBBBBBBBBBBBBBBBBBBBB 5
cC,o0 | 1IF<4 .
7BBBBBBBBBBBBBBBBBBBBBBBBBBBEREBBEBBBBBBBBBBBBBBBBBBBBB (*
5 &) @$!C9) 7 /
F < <7 0/
- += + 7 BBBBBBBB BBBBBBBBBBBBBBBBBBBBBBBBBBBB C%
96 " .G 1 4 . T777
F> . 7 0 . G
1 / O+ 74 BBBBBBBBBBB 5%
G - /

7 BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB 58
% .
777 B> L7 - .3 . 1HHH4-3 . 1HH4-

2% .3 . 1H4 .3 . 1)4 '3 0% 1+4 BBBBBBBBBBBBBBBBBBB 9)
& , 0 /| 1IF <4
7BBBBBBBBBBBBBBBBBBBBBBBBBBBERREBBBBBBBBBBBBBBBBBBBBBBBB :5
810 F 7134
58 "

-0 =77 7# " . 78)1()54 5C5+55)7 B :&



&
* . / -
1E! 7- ()*)47 BBBBBBBBBBBBBBBBBBBEEEEEEBBBBBBBBBBBBBBBBBBBBBBBBBB €
( 0 /| 7 BB BBBBBBBBBBBBBBBBBBBBBBBBBEBBBBBBBBBBBB
C / I 7BBBBBBBBBBBBB &
5" A / 7
/ -
- . / 1 4- . -
A 7 BBBBBBBBBBBBBBBBBBBBBB **
9 ! A . -
7T 7 # # #E>18 27 BBBBBBBBBBBBBBBBBBBBBBBBBB *C
! "0 . +A 07 1< K
-())54 BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB *C
% . >$ C
I!
7 0 -
- 0 ! D, 7"
@ 7 BBBBBBBBBBBBBBBBBBBBBBBBB *5
& . A . 7 10
I! 0/ 40/ /o A
07 .
/ 7BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB *9
8 I. >$ .
7 BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB BEEEEBBEBHEBBBBBBBBBBBBBB *9
), A . 7 E
/ ' &7 BBBBBBBBBBBBBBBBBBB BBBBBBBBBBBBBBBBBBBBBBBBBBBB *:
A / 7 .
A . 7777 C C 7
: ' /1 1" A4
777 >$ 7BBBBBBBBBBBBBBBBBBBBBBBBBBBB *%
*( ! . ?7 BBBBBBBBBBBBBBBBBBBBBB *&
*C ! A . 7 BBBBBBBBBBBB *8
*5 2 -
;- $ + 7
0/ /s - $ + -, , +, 7B*8
*9 .
7 BBBBBBBBBBBBBBBBBBBBBBBBB ((
* L<1 9-
0*)7)87):- %- ())87)87(%4 BBBBBBBBB BBBBBBBBBBBBBBBBBBBBBBBBBBBBBB (C
*% 9 ):#)8#()*)

*) C) F<7BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBEBBBBBBBBBBBBBBBBBBBBBBBB (C
*& 0

7 BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBE BRERRRRRRBEBBBBBBBBBBBBBB (5
8 ! - / 7 BBBBBBBBBBBBBBBBBBBBBBBB (5
0! - I 7 BBBBBBBBBBBBBBBBBBBBBBBBBBBBB (9

* o / |/ 7BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB (9



(( F 1 4 /
):#)8#()*)7 BBBBBBBBBBBBBBBBBBBBBE3BBBBBBBBBBBBBBBBBBBBBBBBBB (:

(C
1F<4 !,7 BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB (%
5 L 70
M 7 0
*8#%#()*) + N*™*)) F < (&#:#()) + N(()) F <- *8#Y%#()*) +
N*C))-  (C##()*) N(* C) F <7 ? 0/ 7 (&
o |/ , ! * ? 19*79:9 L$-
97)%9)L 7 . x 9
7BBBBBBBBBBBBBBBBBBBBB BBBBBBBBBBBBBBBBBBBBBBBBBBB (8
(: * 0 L
F< (())F<E = 1 4-= 1 4 1 47
(NF<E -
o. .- 1
)47 BBBBBBBBBBBBBBBBBBBBBBBBBBBBB HHHHHEBBBBBBBBBBBBBBBBBB C)
(% b = D 07 C*
& @ 0 @$! = .=
7 ## 7 T## 0# ?7 BBBBBBBBBBBBBBBBBBBBBBBB C*
(8 / 1, -()):47
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB C(
O - 7BBBBBBBBBBBBBBBBBBBBBBB CC
C* 7
/ ‘&) 7 @$!C9)
| 0+"/ 7BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB CC
C( : F<- <!
&) 7 &)
7 -
<0 , 6 1 # 7?07 47B C9
CcC . F<- < '
@%! C9 ) 10+"/ 1 ## 7 747
/ = += + 7B BBBBBBBBBBBBBBBBBBBBBBBBBBBBBB C.:
C5 0
1.4 F< 7 @ 1)75*4- J
/ P#Q- r / . 1*7*& # %4
6 1*))& =# #@ 47 BBBBBBBBBBBBBBBEBBBBBBBBBBBBBBBBBBBBBBBBB C&
C9 *? * 2 7BBBBBBBBBB C8
c. A 7
= ("7 0/ ?
. ?- / - A AT~
+, . 7 / .
777 F< .7BY5)
C% | 1 4 89 F~.. 1 4 7 BBBBB 5*
C& - /
/ F<
7 BBBBBBBBBBBBBB BBBBBBBBBBBBBBBBBBBBBBBBBBBBB 5(
c8 > / 89 F>! ..
0 - W 7 BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB 55
5) ; . / 755
5 " 1 4 689 1 4F>! 7

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBEBBBBBBBBBBBBBBBBBBBBBB 59



5( " A - 0 /

. > F@ (
7" 0 F>! .. 7BBBBBBBBBBBBBBBBB 5:
5C | / A 7
/ ! $ -, -, -
/ " : 7BBBBBBBBBBB 5&
55 . /
/ . 1 4 /
I, / 7 BBBBBBBBBBBB 9*
59 | 7
;- @ -
| -
7 BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB 9(
5: 1 / /1" - 47" 0
A @ 7BBBBBBBBBB9C
5% > O -
7BBBBBBBB BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB 95
& " >% -0 c?c 7
7 BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB BBBBBBBBBBB 9%
58 > - P
c7, ?
/ 7BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB 9&
9) . H ()**+)5+*) 9*79L $-9L,7
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
9* .1 4 1 47
F< A A7 BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB :%
9( F -
7 BBBBBBBBBBBBBBBBBBBBBBBBBBBBB BBBBBBBBBBBBBBBBBBBB :&
9C " . 87 BBBBBBBBBB :8
95 . #
7! F
. - ## 7T 7 T # + + # # + T7BBB®%*
99 ? ] 7 BBBBBBBBBBBBBBBBBBBBBBBBBBBBBB %(
9: * o] 7 0
M 7 0
*8#YH#()*) + N*™*)) F < (&#:#()*) + N(()) F <- *8H#YH()*) +
N*C ))- (CHHAO)*) N(* C) F <7 ? o/ 7 %C
9% .. o 7>
?
o/ 7 BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB %5
2 / )1 * ? 19*79:9 L$-
97)%9)L 4 BBBBBBBBBBBBBBBBBBBBBBBBBBBB B BB BBBBBBBBBBBB %5
98 / +1 4 .1 4 . ?
? 10 ' 9&4 =
()*)7 BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB %9
) 6,+1 1$. ? *[(0*-"
. J R Y 7
" C* C(7BBBBBBBBBBBBB BBBBBBBBBBBBBBBBBBBBBBBBBBBB %:
* F < 7 0
/ 1 .4 ? -

7, 0 7BBBBBBBB %%



777
C >

. O

<"'" +! -
7 = D - 71
7BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB %&
F< % T >
7 BBBBBBBBBBBBBBBBBB BBBBBBBBBBBBBBBBBBBBBBBBB &*
A * F<
F>! .. 1 4 689 .. 7 &(
7 A
7 BBBBBBBBBBBBBBBBBBBBBBBBBBBBBEBBBBBBBBBBBBBBBBBBBBBBBBB &(
I 7
- / 7
F>! .. 0 - 89 7BB &C
. A@ s C)
F> . - 89 7/BBBBBBBBBBBBB &5
F>! 1 - 0 ? 689

0% 7 BBBEBBBBBBBBBBB BBBBBBBBBBBBBBBBBBBBBBBBBBBBBB &5



#$

F<

0%






> F@*'$ 13l

17

%% ! &0 1 # 1"
11 !
> / A
777 / 7> 0 / 1
.F>140
7 . E E -A  N(())
/ ?2 - .0 . 7 0
/0 1, -*88*4
*7 -2'3- *3-((* ; 2 * /
0 7
- 0 \%
. 0 0
7 > 0 /
0 7! A
07
70
0 .7
(7 )3 S S (G /
0
7 0
700 . ? /
.7
C7 2 ® 1 )% - A . /
0 7, 1 04
0 0 -
7!
0 7 A
7
0 -
/ 1.7
/ 7
! 0 0 . .-
2 | 3 A -
0 7 > 0 ?
> A ( 0/



>, F@*!$ !9l

0 A
7>
.
/ / /. - /
- OE
.
57 / / +
70 *-(*;2 /
G |/
-0 o - /
- 0
0 7
, 0 / / +
- 0 7
? /
1, - *8&847 > ?
ATll—r(nmx) A 15.27 — 13.88 - ¢y
'l/'sky 0 At +o -
- 0 . G / 7
0 ) 7&) D)7&9- 0
F>l o N5 L<7 >
1 - ()**4- : A+
F>l . $ 7 ? +
$ (7C L<- 89 97C L<7
777 0
F>! N*7& L<- 89
N57C L<- . ? B>
A 1, -* 8&8&4 7
; / .0 .
T - /
0 7
7 /
7 / + e)
. -0 /
/ -0 1 K - 0)%47 -
/ 0 7
Crg7=7 - (** F>! .
$ )7*&(( 788 g9 )7:%:( U
/I 70
17 7 4 /. / 0/7
I W(*&: # (7



> F@*'$ !9l

! /
710 ? 0
7 0
n A /
7> / -
/
/ E 7> 0 0/ +
/ - /0 O / 7,
A 7 072
?3- . G 0/
DI =T, —0.55(1 — 0.0LRH)(T,;, — 14.5)
Toir L< RI X7
0 * 7
| @A?B I
LY (-
(Z1Y(5 9) X
(5Z 1Y (% 9) X
(%Z Y (8
# 6" |/ 5 3# 7 -9
0 0 7
-0 l 211411 -*8C4 . 6
16 4 1' - *8%)4 . F < 1 ?21F<4-10
7 7 4 - 0.0 0
/ 7 > /0
7,
? 0
[ ? o/ 7
o/ / 7
[ ? . 0
/ /A 7
, / A 0
7 0 /
E 710 /
-0 + /
- 7, 1
4 0 7E - 0
-0 /
- / 7
/ . 6 /I (0)C 0/ %)))) ?
/ 1" 7- ())&4- - 7>
/ - /

I T7TF



>'" F@*'$ !1$l
/ c 1(*7& X4-
/ /
*(75 X 1E! 7- 04 57 / %9 &5/
.- / 7 /
/ 0 /.
/ 1E! 7- ()47
. 7 . 7
C *3 @>C?B C *3 ' @>C?B C *3 ' @>C?B C*3 ' @>C?B
3
97 6 ( &7(  197(+*7C4 87%  1:7(+*C754 *579  14)75 +*&79C7) 1*%7& +(&754
76 ( *(75  187% + *97C4 *578  1%(7C [F%7%4 *&7* 784*57(+(* CC7) 1(&78 +C%7C4
7D ( 7%  1%7C +*57C4 *&75  1:7)|+(*7)4 C(7C 78@67* +C%C978 1C*78 +5)7*4
4
97 6 ( *7&  1:7C+ (&7*4 7. 18)7* +(%7)4 C(75 17EAC+9C 597& 1((7C +%C7%4
76 ( *87)  1%%7) +(%7:4 (*75 1%(78 +C)7:4 557& 1Q)A8 +) *7C  1557C +&)754
7D ( *(7* 1C79 + (*754 C)7) 1(7&+C%7:4 9&78 1%A78 +%: 9&7* 1557C +%C7C4
?) '3
97 6 ( T&  L(T(+T%4 *7C  1:7C +t&7:4 *57%  1%7& +((V&7)  1(&7% +5&7)4
76 ( 87% 1979 +*57)4 *Q7%  1¥%79% +*87&4 *&75 41*(75 +(58@%IC  1C%7) +9)7*4
7D ( 7. 197(+*7C4 *679  1*57) +(f7(4 C57% 1@47*+5(7 C&79 1CC75+5C784
2 '3
97 6 ( :7C 1+57: +*&794 *7(  1+)7C 1(:754 C*78 DPH47C +587 C%78  1(*75 +9:7%4
76 ( w7 1(7& +(*7C4 075  1%(7% +(&7%4 (07C 1478 +C(7&57* 1CC79 +99754
7D ( *%7&  1:79 +C)7C4 *875  1%(79 t+(:794 5*7*  PEAT*+9:7 C879 1C)79 +587(4
# 6! 5 5 ( )
8 / . 619" 7 ) / 6 --
, 3
! ( 0 0 /
R | *88) D ())( 01 ?
I ())C 0 0 47' %
. /. /
- 7 0
- /. 777
7
¢ 0o 2 ( /
? 8) / ) /
8) \Y; ? /
7 > Toppmar = —2.653 + 0.994T,;. +0.0153T7 .
7>
0 7
5n > / -0 ## 7 7 7 #BB # # .B. H)*& #**(5%C# 8*C9)7 .
‘@ 777 A -
0)¢c



>, F@*!$ !l

a3

2

i

i

& &8 8
—e—
——
e
i

[x*]
[=]

=
[=]

% increase in daily mortality

e

B

(=]

-10

Athens Barcelona Budapest London Mitan Munich Paris Reme  \Valencia N‘?"h Mediter-
Continental rangan

A All heat waves @ Long Duration heat waves B Long Duration and High Intensity heat waves

; 6<5 / 57
7
a9 7 )

11 %$? % E?



> F@*'$ 113l

geomc:::::lszg's‘?he maatregelen tabel

PRy

multiple
regressie
analyse

UHI effect,
nachtelijke
hittestress

VITO Urbai b i
Climate Model

, 6 /
I 0 A I!
1 . (47 0 /
0/ / -
- 0 #
-/ -A . 14 Al 47 0
0 . G 7
0 + .14
[ 70 .
7 0/
1@ 0 - ()47,
/ +F / L,
1 7-094-0 b
-0 0 E
[ 7> 1,
0 / 1N * 4 / 1NC) D
/ 7
o / 0
. 7> -0
-0 / )
7 /I 2 7
L -
/ 0 7




>, F@*!$ 1Sl

/ ! A
7 > 0 0 0/ F>!
/ - 7
0 / 0 VvV
0 $ I+ 1 K "' - *88&47 /
0/ /
A 0 0 - -
0\ 7 0/ /
/ - .
. 7
0 $ 1+ 1 0./ 4

%



>" F@ (I . Al

%% ! &0 1 "% % %#%" ? HF " |

1.0 A
-0/ -
-0/ E
/ 7 0 A
I 7
11 1#$0# 1"8&0
I 0
- - # 7
0o/ e 7

GIS Data Tilburg
:| Subwijken - Gebouwen - Bos

- Verhardingen Water

- Stedelijk groen




X1

" F@ (I

A

Tilburg Hittekaart
Fractie gebouwen
Bl -0 [ |-
B o-20% | |so-
- BRI  EE
P zo-s0% I o-

Tilburg Hittekaart

s0% [ e0-s0%
g0 % [ 20 - 100 %

70 %
&0 %

Fractie verhard opperviak

<o [ |-
 REEET R
I 2o - 50 % [ eo-

B o0 o

50 % [ g0 - 0%
g0 o [ oo - 100 %
0%
80 %




>lll

F@ (I

A

)



> F@ (I Al
6; o/ I

, Il , , 7 5
1 Y7 5 7,

5 /i

*%k



>, F@ (I . Al

>
/ 7 /
/
1
/
/
0/
4 0
) 2 )T )
Vv
1 o+ 47 >
/
0 1; (&47 $
/ *+( L< 0o 7<
0 /
-0 771 K$ -
0 0 / 0
/
0 I > -
/ I
/
0/ 7!
7!
I
7
> /A
7

111 OF < 2%
/
/ 7> /0
7 G. G
10 NTC4
0
0 1
A O

*(

17 10
0/7 0

()ca7



. F@ (I Al
A O -
. G 7 / 0 A - -0

S 9 7
: 6" 0 ,5 7 = =%"= 3

A . 0
7 ' * 0
o 7! /
. 0 77 A / '
*7 ' ? 0
. +A 0 10 ' 47,

/ ? F> . 7
;46" / I 5:0 6(& /1 >
# 7 )

! 0 ?
$ 7 > T-R-; -
7! 0
0 7!
7 ?
0/-
7 C
[ 11 " 47 %
C 7 .
0
7
D A -
7! 7

*C



>, F@ (I Al
o/
/
7
qebouw
—
ahn_3m_close_all_gaps
*68 5 »@ )
# < ’
2 , A 7
, B$ + "
c |/
’ 7
A I DI S
1 ## 7 + 7 47" & :
7> /
! .. 7
0 7 >
? 0/-0 /
/ 0
O A O . _ &
! /
[

*5



. F@ (I Al
Sky View Factor]
68 0 ,5 # (
<" , I 0
2 # 5 2
4 >3$ 7,
7
? >$ + 7
0 7
4 >$ A
/. 7
/ >$
7 0
7
/ o/
7
-6< 5 / , 7@ 5

*9



>, F@ (| A Nl
A 0 %)
. 69/ 0 ,5
A
.
A /7 0 *



> F@(l . A Nl

6 0!,; / # 15
0 ,5 1 / # A /
5 I , , (+ 5 ,
, , 7@
)7&) D )7&97 / . ? A
0 0/7 O A . )79 -
/ 0 / / 7
. A . 1)7%(4
@ . - / A .. 7
/ I 7 0 /
A . @ [ IN)7%C47
111 % # I F
/ 7;
/ .
7 0 5
0 7 0 / .
/ 3 2 3- 777 0

*%



>11'

F@ (I

*&

68

Al
W L1
—»
5
*( $
7
777 /0
. G 0/
i 7- ()4
0
0
0 A
A .
0-0/
0o+ /
0 .
/0 7F
G
G

0



> F@ (I

Al

West

Noord

Zuid

@ $ 7%

D

Oost

$

*8



> F@ (I Al
! *5 0 7
0 / /7
7 /[ 0 @
$ /
7
A . A
- 7 10 @3%$! (&47
151 #81%
; - /
7! A
0 0
/ 7! o/ |/
7 F>!
7
> /
7 1
A_
710 /
777 0-0
7
! 0 1
4 . 0
?
/ / )
E E 0 7 0

0



>, F@C .

%% ! &051 #!" #" && !
#t """
!
1 . 4 7 0
-0
7 0 0
!, / 7
1 4
1# H4 % 1 9 %
| 47 FI 0 & /
7 1&+
< 4-
7
, Cc . 0 7
/ 0 0/7
EA EA _:
F ' G "F G
28* - -81&  8#H == 6 -
28* - 4*81&  8#H =.= 6 - *
28* - 81&  8#H == 6 *
28* - 2@  8#H *= = 6 4*
28* - -?7@  8#H =*= 6 4- *
28*- 4 ?@  8#H = %= 6 * 4
28*-  4-?7@  8#H *= 6 * * -
28*-  **2 @  8#H = = 6 4 44
28*-  -*?2@  8#H *= .= 6
28* - 7@  8#H == 64 - -
28* - 7@  8#H == 6 * * -
24 - 4% # = .= 6
24 - S+ # 4= = 6
2% - 4+ # -= 6
# 6% .2 / (%#&) 5
/
o# 7.7 7 #
& a7 7 #

(*



>, F@C .

0 o /
7
0
7
-
0 0
0 F
6!
/ [ 2 %
0 s 0
/
(MG? 7

((

(maG!

NC)F

0

I



F@ C .

6

461
- 47 62 7
/
=
*62 W H# Il

UoH&

2
- - %)

/

2#

#

1&( 62

| 4= =

7

©



F@ C

(5

67?



. F@C .

6" 7

68

*) L<

07

7 A

©



"F@C .

((

5+ L7’



%%! &061 ? ? 87?7 $ "% ##
#&? && 0
7
/ .- 0 NKx
0 7, 0
I ? I, /
7 DFF > /
6 /7>
/ * / 7> 0
0 A / 7 0
/ / A
7
611 % &8 % % # @&? B
LandSAF -
T ety b W Sensible Heat Flux Model
vy h Ty
Surface Params Surface Energy OHM Prognostic Force -
g, o, fve Balance a,, ag, a; Restore Model
Y [y
Land Surface &
Temperature ¥ daql? 2
Sequential Y %
Monte Carlo T
ERA Interim o
(ECMWF) =
Urban Climate Model g
Land Cover / DEM | =
CORINE & GTOPO30 Vertical profile Horzontal . e =
establishment Advection ‘ Vertical Diffusion
[ :UHIRZ.1,R23 _
[ :fuxiliary data et Air Temperature (T)
[ :#odeldata
; 6 1 /
(%&") I"#$
/ /
I, 7 / 1 7- 047

(%



" (57

K 6
=4=

&

68

Y%o#&
K 6

(MG

%#& 1

7

'$1" 2 #

J
=4=

/3

K 6 %#&7

0/
2
2 -0
v
0
7
0/
70
0/
A
[ ==
== K67



0/

9

jF?'

oor 1

0

0

I I [ I [ oo | [ e |
[ R N R R B T
| | | | | LA
| | | | | e’ |1
L g e
L 1% el de
[ N
o e
[ R R A B B
o 0, lgel 1 el I
[ ° ,m | ,-m..,u |
Ry " S B N Sy
N
[ R R H B B
[ Y A R Y S N
[ T N R A B B
0 T ed
[ T R R A B B
o el el
[ T R Y A L R
[ T e B B S
o e
[ e
I A N R B S B
[ R T B R
[ S A PO A
[ N
o e e
bloel 1 1 deel 1
| 1% e el | e | |
o o | | 1e® ® | |
[ Y R A I I R
[ A S Y I B B
el gl % el
| [ e o o, |
I
[ B ST T
p e :a\.; [
[ R Y A B R
[ T R Y N (PO S|
[ T R Y A I B
AT BN
.
[ A A B S R
[ T e Y R B B
Dl bt ,-u, I
[ L I
L\U\..\.n.\,\\\,\\,wwhrw,\\
[ R
[ T R B .ﬁ °
[ S N R R I
[ YU .,..mu.r. |
I %®e see!l  1°%
[ AL I .....w.
[ T R R A B B
I
[ o I [
T T
[ I A
I R R I
i 1Y A R
X [ T A
Pm [ N R
mO. | | | | | |
£ | | | [
g& | | | | | |
>3 |
5@ [
2°
=
Fb | 0 0
[ e N B
[ [ | | | | | |
o n o n o n o wn
< @ @ N N - —
[a] innyesadwa yejuaddopue

Oct

Sep

Apr

4 @7

(

/3

#

/3

'$1" 2 #

6 #
*18 8

2#

/

%!'#8 0

&< &8 ?#

&#

611

&#H  H#H&? && %

0"

8

6111

0"

0

0/7

8



>, F@5 /

;7 46" /
%&' 6 %#H&9 L (

F>1 .. 7 0

- 00 F<

C)

(DF<1))< 4

7
¢ r 7>
() F< -
/
= 0%
N*7(L < 7
- N)7& L<7
(7 /
07
/
7
7



> F@5 /

*67? X 47 / L B?
E /
% 7,0
C O 0
,+
7 / & 0
@$! .7
6C , co™ 1 L 7L
? 6 /6== = = = 3
$ = 0 0
0910 " (4 <
$ 7
% /
0 7
6111 O<# 2% %# 1#%0 #&? && % 0

C*



>, F@5 /

/ F< / 7
0/
/ 1 4- / /
7 / 0/ , /
1, - 0):47 A / /
/_
/7 (8 7> I+
/ *
0/7% 0 A +
0/ 7
; -6 $7 4
! / / 7
o/
7 <0 6 8 1< .64
+ - 7 - - OE 1 !
&) 4 /7! C)o/ 0/
-0 #i 7 7 # 7 0% 0/
. 9 7%
&) @$ - *
0 * -7 | 0+"/ 1@9%!
C9)47> 0/ / 7
8 ## 7207

C(



F@5

67

#

1/
C@™

CcC



" F@5

C5



[6==,,, .3M

&'A;

1A4 4

C9



"F@5

5
( / ==,

%&'7  8&
) A

L7

Ca@™



)788

>' F@5 /-,
- / R
o) 4- - ? ) 7
8 %
%&' 8&'A; %&' 8&'A; %&'  8&'A; %&' 8&'A;
O I " H + * *7- * . .
@7 179 A1 61555 A B 7.@ 7@ )7:@ @ Y785 )78: )78&
<99 ' * . . . . o
@71756A171 AB 78@ 78@ +75@ +7C@ )78&8  )78C )78: )78%
# 6! 1 Ad4 C@™ # A
% & ' , 8&'A; 1
/ L L :?
, 0 / ) 7
/ 10+"/ 7
/ 0 I <! 1
*IC @ 4 F< 1! +)75 @47
0 0 /
F< 7
/ D
0/7
&) -
/ 7, . " O / 0
0 / 7, 1
4 1
' C(4 0/ * 7
Lo F< A
7
6151 8 0 &8 ? %F &
10 F< O
A 177 4- 1
A-0"' (84- 0 7> ?
/| F<
. ? - 77 7
0 1 00- - O - -K"? - 0%)4-
. ? > F<
@_
) E!l 2. -l
/ , 7 *
7

C%



; 6 I (# &)
/ %& | C ( )7 N
, E=G7 r 5 ( = )
. | ( L==C)
1 - 4
1 -"7'71. -K> -*8884 - 0
/
10 1" 7- 0)(447 2 R
7 ? I
- 7
? / 1
<"I$ 4 7

C&



6; 1l
C o/
7 C
/
o/ /
0 0/
A

10+

15+

20+

25+

| p parameter voor Tilburg : fractie bebouwd

10.35
10.3
10.25
10.2
0.15
10.1
10.05
o R 0
5 10 15 20 25 30 35 40 45
3 /3 )
0 ?
/
7l
7! *5+*00 =
J-
7>

C8



77777777777777777777777777777777777777777777777777777777777777777777777777777777777

000000000000000000000000000000



$ 0 A &) /
L. - )755 L<
)7*8 L<7 " - *78*  *7&% L<7
F>1 .. / F< A
7 / 0" 0
07
*6 < « ) - [/ %"55 ( ) #
1" C%O0/ 89 F>! ..
0 ? 777
= ( *)7 . 2 /
3 2
<"1$ (): / 7
*75
L<7 ) 117=7 - -0**4
*7& @ 7 / A
- 0
F>! . 0
7 89 F>! .. (7C L<
0
1, - *8&& 4 117=7 - -()**4-
? N5 L< 7,0 /
7 /
? 0 ? 689 0/ 0
[ 7
! 0 0 /
7
6161 ! %< 2# " %" %H& #1 8 #
! ? 0/ 7

5*



7 =
C%
/ 0
0
/ #8#()*) 1 9*8
7
) -0
- S
%7

Model

Semi-variogram

o= »
A > 7>
7
&)(5())(58 ,"))- 0 &47
/
C) o H

.6 , ,
/ %&',
2 2H
> ' C&
/ 7
/I 0
89 7
7
S
7 S
y
2 5

5(

UCM 30 m
Gemiddelde AT
7, 5
7
1
47
F>!
E
- , A @
E / /-
/ /



"F@5

c87

5C



55

?

I #!

/

#

16894 F>! ..
7

55 /

$ 1+

689 ?

0 % &8<%$0

%" 55

&

0/




"F@5

(

) %"

> F@ (7

59



>'" F@9

%! &071 8 0" O# ! ?7%

>

AT 0 F>!

711 ¢ #F 0

16 O .6- 1" K@ - ()4 1= - *88C447

0/76 G 0

32 1.8
R?=0.82 R? = 0.80
30- ° 16r
141
28l o o T J . siia e
° AR X

5 o."-. % o <Y N
= ee s o 212 s AT
T 261 LI ) . ° o
£ 7 Y S 3 v ..
uE: o‘.ﬁ' -~ !‘ g 1 N ".u. Pad
‘0 XA [} ) PRI
8 2 R AL $ b .
5 Leete [ o 5 08 o Sentle
4 o0 2% . @ .. @ 3,

22} ‘5 8 o e

P "ﬁ‘."' ‘.. ° 06
. . .' .IQ.
20 . 4 .
Ny 04 g fite £ s
18 . . . . . . 0.2 . . . . . . .
18 20 22 24 26 28 30 32 0.2 0.4 0.6 0.8 1 1.2 1.4 1.6 1.8
Mediaan LST op subwijk niveau (T) UHI effect op subwijk niveau (T)

6+ 07,
5 $$;1 #%C I / +
%" 55



F@ 9

A0 5( . 0/
6 &) X F>! . &( X
-0 7
o/ 9 7
OE # ) & )
7 7 7 7
3 ) * )78&&8& *067:)9: )7&9%( (7*:9&
3 -) )7)5C: )78C(9 )7):%) )7()CC
* I* 4 +)7))9* +)7)CC¢ +)7))%: +)7))%*
4 ; 3 )7(*8C :7%(9* )7)*99 )7):%9
3 H)7)((* +RT*9&( +)7)9)9 +)7C%9C
) + HD):%  HT*% )7)(8* )7):88
8'J * o +)7*):9 +C7**&!¢ +)7)C)8 +)7*(&5
2K % 2 + *575&C* + )7C)8C
) * &(X &*X
# 62+ 55 O ( ) 5 2 7
2# %" 55 1 , 55
¢
,0 0/ 0 G. G
. B> 777 7
1 4 G.. G +C7 > 7TT 1 4-
/ : [ %) X-
+C7*8% J )7%) W +)7C 7 /
0 0 / o/
7
0 A - 0
T
/0 F>!
0 . 7 0 A
0/ 9+: .7, '
)7 %L X A . 7
0 A o1 /
4 0 7
0 0 A 1 4 A G
0O 0/7! -
G ?7 F>! . /
777 7 o/ . /
0o - / 7>
0 /0 A - [
+ T 1TD PTQ4# 1T4- !/ PT Q

5%



0/ O >3 7 A
0 7
O - . 0
- 7F / 0
7> o. - 7
/ 777
- / , D
; 7F / /
/ -0 1 K$ - ()c4ar
) 0 F>! 777
/ 0O A7 0 .
A 7
0 0 /
10 54 / 07> |/
0 A -
7, 777 /
7
5C . / A o 7 2
A /
A 0 - /
777 "7
; 6 < , 0 # A
) + @ 7% 7D AT ,
+ $ A
G. G A 0/
7> /
/ A 7
7 :
/ - 7
[ 7
*) .3 # -) & -)
7 7 7 7
3 ) * )79%% &7*&9) )7:%9:

5&

*755:(



F@ 9

3 ) ( +)7))*8 +)7)C% H7)%8  +)7)(C*
x 1wy )7#)(( )75:C9 +)7*9CE  +)7*)9*
4 3 )7*59: (7%C)C H7%%  +)7(*&5
3 +H7)%%  +975*8¢ )7)C&5 )73)S:
) +  x +)7(99( +CT%& +)7()58 +)759&)
e +  (*7C(%C + )788%C
) * 7> C 9C
# 467 55 O 7
L) " 7
0 - /
.1 0.7, /
/ A 77 77
/ + 7 /
A . 0 0/7
F>! - :
7 A ) F>r o
- 7F 0 -
A _
7
G. G A o/ .0
0 + VA .
_ 7,0 -0
7 0
1 NE 4 0/ 777 7 F>!
/ 73 0
F>! - E -0
] 1A 0
7. : / 0
777 P>l 0
-0 0 F>0 o
7 - A
/ F>!
. 7> 777
07
0 A
0 0 0
14 F> .. 7 - 0 /
. / C) X- F>o.
N)7*5L< - *) X F>! .. 7
A
777 -0
.
€ A ) 7C) J 1+)759&)4 W )7*5 *) X
F>! 7



>'" F@9

711 # " 8# ! "
. / 7, A
0/
.70 0/ .
7 0 0/
G. G - / 0
E 7
0 7.0
/ 7
/7 /
~ 0 0o 7
/ 0 .0/
7 _ 0 /
) 0 0 0 : A
] 0 .
/ 7

4 : 3 0 # / + H
/
<« . H H
) + * | 7 HH HH
e ) 0 HHH HHH
# *6# 55 #
%" 55 A 6 (HHH)7 (HH)7
(H)7 () ()
0o 2 0
/ 70 0/ A 7>
/0 7 0
/0
0 $1+ 7 0 ?
/ / 0
+ / 7 0
/ 7

9)



>, F@9

- A- - / 7 .
0 / o/ [/ 710
A
0 0 70 - 5
- A 7
F o/
-0 E 7
F>!
7 . .
. 777 #
10 4- . 0
A 1 "47 > /
/ - / /
0
/ 7 A 0 /
177 4
07 0 0
7
/ [/ -0
0 7

7151 ' 2 % %  %%" # %#% "

! . 0 O

~
o
~
~

55 () /
2 I"#$



"F@9

*) !

(

**I



>' F@9

777

46<

*% O

7>

777

00

7 0
1*D() X

777C)D9) X

47

777

0/

9C



F@ 9

95

0



H &&#$

-=77- -=7 7-K -=7"7 1()C47 < 6 <
+ 7 "<+ "888 "
< + 0/ ('888& @ & **) - 1<4-
C*5+C)*:7! 7  *7**)8#!I" 7())C7*(85::9
-=  71()947 .+ .
7 5 "8 - - 9&&() +9&&() +%7 7 *)7***0#*(7:*888)
- 7-K' ->71*88&47 .+ +
7 8 ' > 5, - -C%C+C&57
< -7-K -=7 71(0))547" + A + ' < ? 7
L 52?2 |/ $ # 0 - 194- %C)+%5*7  *)7**%9#*9()+
)5(:1())54)(*Y)%C) " '< (7)7<,a(
< -<7-1 -=7 7- 0-=7 7-K< - 7 10)%47 . +%# H +
< < | + 7 "888
# < + - 1*4- 95%+9997

*7+)8# I" 7())87()(58C5

-7-K$ - 71(0))C47 b
A .7 8 0 . - -:8+%:7
E! - 7- 00-67- -<7- E -'7- -7T-@ A -@7-@ A -F7 -
7 10%47 . A 8 .
> /| 7 8 P6 --- C%7

)T+ #*5%6:+):8T+8+C%

- 7-K S 710)%470 + . . A A +
A7 " L 5& O - % SX(BCHX(997  *)T¥)(# 7*5:8
= 0+ 0-=7<7-<  -=7- -=7 - S17-$ A - 7-K6 -T71()847"
+< . . " !
+1 7 "888 # < + - * 1*4- CC8+C587

NTBH I 70)&7()%*(9

= - 7 71*88C47 6 o) 7
& " 2 00 - 1C4-(9*+(:C7T 7 *)T*#)*8+
%5C818C4&9))(+T

@0 - 71()47 6 L <.
< 7 28?2 4:# &5 2,8 0°? 7
7 7-1 . -"T7-K> - 7=71  *88847 . .

A7 2/ 8 - 194 *89%+*&:57

) TH)* *CO(+(CH)18%4))5)C+(

99



-7-" -@7 7- - -67-<  -17- -7- -177- 7
10"47 . )
F > 1 6/ 7 8?2+ A |/ 5 L "<A /
1 7 *+*%47
, - 1"71():47! | , " , F
7 A$" $ ' - 1&*47
" <T- -7- -t -7 < -'7-K  -710)47 A .C+F
" 6 $
< T7TA 77 - -598+5:87
"-=T+7-< -77@7- "A-7- A ->7-1. -<7-  -=7+67-K> - 77
1())&A47 ? %)-))) .()C7 &/ +
- 1(4- *%*+*%&7 " #t 7T 7 7 7 #  #&(5*&)
"-"T-K@  -$71():47, " 6 o 7
/ I A 1(2; ) 7+ / 1 7 C5+9*47
00- 7- -7-0  -%7- - 7-K  -"2710%M47<
F < A7 . 020 ' 0 -
55%+59%7  *)7*))%# *)95:+)*)+89C:+:
-:71*88847'$1" 2 : 5 #/ ? # 1 (2#
?#.1) 7& 7! . < A - F A .
<. a 7" .
#H 7 .7 T # # # B *7 .
- 710)%47 '$1" 2 5 #/ % 9< 7Q 072 71<

F A.< . 7" .
##w 7 7 7T # # FI| #,!B

77,- AA 7" a(
17=7 - -1 A F > 1

0 F Al 8
0= *)7)(8#()**=)*98&&

77, -TN7= -7 A TT -
D6 (
791*88*4- 7 CC8+CI&7
7 - L2 *(1*8984
67,7 - <. - 1*8%)47
- .
F$ <- -1 | A->

B BF B B<97.

*8&& 1! $ 8%&+)5*9)5C*884

> <. ' <.
7= I A "
7- 20
- 7 9%+)7
. 27 |
. 1*8:C4- 7 &97



8 s#"

5& "

5&

<0 "é&< !
A
C
T-R-;
0/
>$ -0
/- < ->
0
7

7>

%%" 8

c?C

7

L# ]



lgebouw
—
ahn_3m_close_all_gaps
32
28
24
20
16
12
8
-6 71 2"17+

I $ 13,



8s#" 8:< K& F %% %! # 8 #

. I O A ,
7
GROUP = INVENTORY_SEARCH
MESSAGE_ID ="0"
DATASET_ID =(

"MODIS/Aqua Land Surface Temperature/Emissivity 5-
"MODIS/Terra Land Surface Temperature/Emissivity 5

)

GROUP = POLYGON_LOC
TANGENT_LATITUDE =51.56
TANGENT_LONGITUDE =5.09
MAP_PROJECTION_TYPE ="ORTHOGRAPHIC"
LATITUDE =(

51.8746,
51.8747,
51.2452,
51.2451

)
LONGITUDE =(
4.579,
5.5936,
5.5869,
4.5861

)
WG_ZOOM =125
END_GROUP = POLYGON_LOC

START_DATE = 2010-05-01T00:00:00Z
STOP_DATE = 2010-09-30T23:59:00Z
GRANULE_LIMIT = 2000
GUIDE_LIMIT =100
TIME_LIMIT =90
WG_MISSIONS =(

"terra_modis_land"

)
WG_SRCHTYPE ="INVENTORY_SEARCH"
WG_OPTSTYPE = "All Options"
WG_GEOTYPE = "Orthographic Map"
WG_TIMETYPE = "Standard Date Range"
WG_DEPVALIDTYPE = "Discipline"
END_GROUP = INVENTORY_SEARCH

END

Min L2 Swath 1km V005",
-Min L2 Swath 1km V005"
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P95 UHI Effect Tilburg
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