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Stap 1: ontwikkelen watervraag-voorspellingsmodel

Meteoreeksen
2002-2015

Vakantie-
afwezigheid
2002-2015

Gemeten
watervraagfactor  /
2002-2015 /

Stap 2: bepalen huidige (genormaliseerde) watervraag

Meteoreeksen
1995-2015

Vakantieafwezig Piekfactor
heid 1995-2015 (huidig)
(gemiddeld)

Stap 3: bepalen (genormaliseerde) watervraag 2050 & 2085

-

Meteoreeksen
(per scenario)

i

f\_/akan:e- . Structurele vraag P|el(<;:$tor
afwezighei (per scenario)
(per scenario) scenario)

03=CCD %@ 1DK 196 K1) B1) 1DK19 116) ) 3 013)1 C3) D31 B 06) 1@
)<3991>3= 4 Bl) <)1D4D = 4 D61>>3=65 1> 1>3= 4 1 BC33=1
=3190:)D1))6>)B1)!11 >1 4 1 =31 90:) D1 4 D&$/$1 &$2/
5 #..188%#/
4
&SI &$2 2 7
30 %

) ) (% &&

(@)
oo

C
A " +



¢

2 &

(& %

+4 14

&$#-,

D

+64D,
9<D



64D 6
+4

+Q 7,
0 +D!0, A

15 &$3$?,

4 5 +645,
&$#, 3 64D
+ 1
8
@
8
J D !
645

® . | epsilon

... = regression line
@ support vector

03=CCD ?@ 436C1>1 <11D=41 4 1 <1D93= 4 11 6

96)14D3;1! ID11)1163> 1 11 96)1 D51

! ID11)1 >3==1 <D) =1)D:B) 5 11 D1=D16631>
5=1>39 )> )C)L 3 1 163> 8! ID11)

! ID11)1 +D ,<1=1 K< D5113 31 11 B=1

5 1>=1)35>3611D <D1 B1)03)1 4 10)D

) CH1

J 64D8 Q7

+0

>
o=

4D85 1> =1=141 11 1 >1
D, 4D )C)L 31IC3)1 1
3;)1431 <D!3;11 K =D)
1 >3==1 C)1I IC3)1 1K1
:8< D1<D)=19K1 K 9 B1)
151 < D1 0;C36) 1!C>94 1



B 64D8 A J 8 6 8 +
&$H#, |

J #$8
&$$&8 &Sl
“C ?$E
&$E
+0 ,

03=CCD .@ !3; +,@ 1D 4 DK313=6=1131 <D1 1 51)3=1 3 11D6)1 36) )31 =16 >3)6) 3

11 )16)11> +IDC3, 1 11 )D33=611> +>C<8D 1, 51)B1))D33=611> 1 <1 1

5 1>61>1)31 4>=16 11 #$84 C 3=1 9DC364 >3 )31 51)B 319 +#N#$ *<D) =11DC39) 4 D
4>3)31 N#$ ' 4D )D33= 13 4@ 5 1>61>1:)31 <D) 1 =1B1>1 )D 33=661)
=1/DC39) 5 1D 4 DK313=6=1131 B1)5 1> <1 D91>3;9)1)D31 1>9 =131 <D)

41D4>=16=1)16) 1)16)) +D ;1,

1% 2 &
64D8
8 4
! J B D !
0 J
H
J
)y
8

)11>'@ D16C>))1 5 1>)D33 =1 8)16)

@& % 9 <& ( &

$ $&& $$#H? $ %$ $-

= $$/ $ $&& $ %& $--

= 6 $#& $$( $-$ $/$

BC $ &/ $$'( $-& $-$

B $$( $ $&% $-$ $-#

B = $#$ $ $&$ $7% $ %%

)" $#( $$7 $. $ .4

6 $ . S $# $(( $"
s &SSBESHH 16



0 #%, 3 6
1
@
= 6 =
1
&$3$/ J
<
J
= O_bserved
115 | — Simulated
1.10 -

1.05% i ({I"m‘ I“J\‘f ‘ ‘ |
1.005 A (‘\“l\r\‘ [ ‘ ‘J"l ! 1 ) | ‘ ’. ‘Ir- \,I, M.“’

o

0.90 - [ IV
0.85 -
Jan 2015 May 2015 Sep 2015
03=CCD #$@ =1635C>11D 1 +D ,1 =151)1 +>C<,D 1>)3141 <)1D4D =3 56)1D 54 D
1 1D3 161)15!1D &$#(F 9) 11D &$#/ 4 >>1 1 >1 +91D6) &$#(, 1 3191 +,C>3 &$#/,
<D1 :DD1:) =1635C>11D 1 9>131 =151)1 319 3 61)15!1D &$#/ <1D 41D DK 9)
D 1 >199=1 I3; 4C 5136:B :1)DC5 1K1 319 < D) =11=11D D B1) 5 1>
=1K31 B1)=11 1:B)1<)1D4D =!1)D10)5 D11 5>313 151)3=1
?7 28) (
3 ? 7 & +&$/$  &$?/,
7 +
, PP
@ 3



% $)) ( (

B 953 &$/$
7 &$H(
+ | &S$H#/,
7
3 7
+953
1,

Y11>(@; D=153 1>1< D1 4 D4 DK313=6=1

? & (
35
#../188%$#/ ?/?
=> &$?/ 2I(
=B &$?/ 2(%
<> &$?/ ?-#
<B &$7?/ ?-#

)!11>/@; D=153 1>1< D1 4 D4 DK313=6=1

? & (
35!
#../88%H! 2#(
=>&$7/ ?[?
=B &$?/ 2%
<> &$?/ ?-.
<B &$7/ ?-/
% $) () &
B !
3

&$?/

L% (

S5

L% (

35
1?
1%

1?%

-#%

% (

& (2
&*
35

&((
&&
&'s
&$?

& (2

953 7#(
;
3
7)) () [
131 56)1D 5

( %% %
3@95
#$ -

H .
#& &
# 2
#( &

131 =D 3 =186)

( %% %
3@95
%
Ht #
## (
#9$
#(

7

9538

3@95
#(&
#(

# %
#% &
#% -

3@95
# %
#$
#*

#% &

3B
#B&'
#$H#.
#$'/

#5($

3B
78
.%-

9%(

5)



<
&$$&  &$H/
&/E
+0  ##,
" &$$&8&$H#H + 0 -,
&$/ $ &$7/
20
18 -
= Current mean
16 - = Scenario spreaded holidays
= Scenario concentrated holidays
14 -

Afwezigheidspercentage (%)

0
1 3 5 7 9 11 13 15 17 19 21 23 25 27 29 31 33 35 37 39 41 43 45 47 49 51 53
Weeknr.
03=CCD #t@ ! 'D11)1 4 D) 1956)3=149 )316 D 133=+=D1 1 D , )1 K3B)1L
4 B1)BC33=1 +&$$&8&$#/,6 D133=6 )D +!>C <,
1 (% ()
8
" 8
#$ + 5 &$$-,
4 " @
I 5" 415 8 8)  +), +> #.,1 15
+J ,
B
J )8
8



+9J R &$#$, K

7
7
9 &$H#-,

& %

N S

| <

<5 )

N L

+5P

1
&$$-,

Q"D 7
#N#S



& 7 )&(
$) (¢ ("

D %% % $ (

4 &$/$  &$?/
6 $?E  &$/$ #&E  &$7?/
) 7 8% &E
+=>:&$/$ F = ,  *#E +<B:&$/$ F)", &$/$ 3 &$7/
8% &E +=>:&$7?/ F = ,  *HE +<B6&$?/ F)" ,
+ ’
7
+, "E &$/$
[/E  &$?/ + #../18&$#,
* ' 7
/| -
u
( 7 m=
ue
0 mBC
3
& o8
S
8 =B =
# Y
¢ 6
: s} ) o} ) 2 Z 2 2
% % (o <@ % % < <
8# > o 2 o, > > > o
% % D o 3 % S D

03=CCD #&@ 41D 1D3=4 1=153 1>1<)1D4D =
4 DK3:B); D&$/$

Y1 K3:B)L4 1D3 1 #./88&%$#/




R0

0012 345

(

. awall

L $
Y% % % % % % %
@ I, Q EAY @ 0 Q £
8# - > > k) 2, > 2 > )
) % G o EN % o) %
03=CCD #@ 41D 1D3=4 1 =153 1>1<)1D4D = )1 K3:B)L4 1D3 1 #../88%H/

4 DK3:B); D&$?/

4 4
)" B = <B8 7
)..
7 +
.4 =
B
71
= = 6
=> &$/$  &$?/
= = 6
953 7
B
=>8 @&? N + &- N ,
8
3 7
! +B = BC B ,
+ 68 7 8 7,
)..
8 6



&(E

)11>-@! D11)14 D 1 =3190:)D4 D &$/

& %

1
(o))

o~ W W w
"

4 &%/%

-IE

F <B6&$/$, B

8& .E+=>

+ T6U

7,

Oy

)"

* 0 (
##.
#'$
# &#
#(

#1$
#.$
#..

##tl

K +&$$%,
#?E
&$$'8 7
) -

$1 &$?/ 1D 4 DK313=6=1!31

@i o)

13 2A5 =13 2 A5
#EHFH#E? #E&F#'&
H'SFE#'? #'SF# (-
HE(F#'"- #&(F# ((
#(SF#/( #(SF#-
#1? F # %/ #1.F #2-
#.F&'# &B(F&(#
#.F &&( &$$F&"
#H% F #&( ##% F # 8%

6ESISF)" *&#'E +B
7
7
&% (+ (',



0012 345

(

%

&$

#

#$

8/

<
Q
£
©

%

=
%
o

kol

< <
o O,
'S} =
2 %
© o

“ %
> s
g, )
5 °

£

=
G
[}

mBC

“B

B

"6

03=CCD #(@ 41D<:B))1 41D 1D3=4 1 =3190:

)D 3 &$/$ 1D =1!31 =1D =6:B39)

D6:1 D3
3 &$?/ .-E 8
#-E +=>6&%$?/8)" , *& $E +<B6&$?/FB = , &%/$8 7
)"
= BC B B =
! 6 = =
J
6
'$
|
& - -
&$ - =
§#I 1 EBC
o~ =B
3 #$ -
© EB =
/ -
- =6
8 g o
o (s} (s} o} 2 Z Z %
24 24 < < 3 % < ¢
8l - S < < 2 . i < 2
% % % % 2 g, 2 %
n ) ) o EEN I n )
03=CCD #/@ 41D<:B))1 41D 1D3=3 =3190:)D 3 &$?/ 1D =1!131 =1D =6:B39) D

6:1 D3




03=CCD #@ ! 'DI11)1 4 1 D1>)3141 <)1D4D =
1K1 436C >36)31 > ) B1) =1: 513 11D 1 1001:) K31

3190:)D841D 1D3= 1 B =6)1 3191 3 1K1 O

K

&$?/L K

Water demand relative to annual mean

+&$$%, 3

=3190)D K3:BK1>0

B

953 &$H(
9 5388$$'

24 26 28 30 32

Week of the year

" $-#E
)
J 5
&$/$

----- Mean of all 2050 scenarios
----- Mean of all 2085 scenarios

= Mean of control period

s Control period bandwith
e Scenario bandwith 2050
== Scenario bandwith 2085

4 D 4 DK313=6=1!31 B1) = 3
4 =153 1>14D =41D 1Db3=1

3=CCD Ks3;

D5 B=1D 1



25

n

Water demand relative to annual mean

0.5

03=CCD #%@ <)1D4D = )D 1 4 D)101>

20

22

24 26 28

Week of the year

30

32

34

36

38

40

----- Mean of all 2050 scenarios

+ Mean of all 2085 scenarios
—— Mean of control period

s Control period bandwith
Scenario bandwith 2050
Scenario bandwith 2085

42 44 46 48 50

32



%

+&$#', B

333






89 & &

B
3 -#
-&
8 9 & &
3 B &
4
16
&$$& &S$#/
8 8 "
6 4
&$#l B
C
+7
/
"og —
3B (

8$&E *#E 4 &$?/

8#-E *&. $E

(

9538

#$

. &%/
8$&E *#E
4 &$/$
.E  *&H#H'E 3 &$?/



&$/$  &$?/

64D



@
8
5
= 8
J B
Q 7
! 6
+ 1
@
<
&$/$  &$7/L
<
L
1 9<D
<
< +
B 8
L)
+
5
+
+ 8,
)
1
8
1 J
635 1C5
J

<5>



84 : |! 1; 5 +&$#(, *&& & & &
+1) &$H( $H#H,
! 9 I= ;= H&$$?, 3
+&$$?N?/N-&&&, D
! 9 B 51V :+& $#S, 4
5 +&$HS $H&,
! +&S$#, 6 "
7) 8%95 +) D )D8(, !
I 54 ; 4 6 9 ID > +&$#, J
8 : ; 5 #(H#BHIH#
! 1;5 14 3 +&$HH, 7 4 & +1)
&S $-$,
=1 9 1 +&$$/ , 7
: & <
+$/ $'$,
=4 = 11! 1 +&%$3% -9
*= +&&, '.8(&
+&$#/, 1 &$#/ + ; JH#S &$H, W X
5 ;4 Y 14 D+ &$$-, ! $ .3 3
6 @< 6 :
= 119 D< +&$#-, 1" &$@ " J
B !! 9 B 16 < +&$#H(, > && & 13% 9.
97 +8&$H#H( $&&,
953 +&$#(, 7)8495 4 ) !
953 +&$#% , B
@NN N 8 N N 8 N 8
953 +&$#%, B @NN N 8
N N N
9 R; ;10 Z D +&$#S, 1 "
8 8 8 J 3 <
, @ +#, /18-?
> 5 ) ITP I +#.,) 8
A& < < +, #$'8H%
5P 0;5P 5> 1> 3 ; +&%%-, 1
J
+ A& < > "= 999 +:%,
0=\W/4S" = 5 4 J +&$##, 6 8
@5 > J A ( > 9 &?&/8&7?'$
D +&$#%, < 7 L
@NN N N N 88
N 8 88 88 838 8 88
4 4 +&S$H, 6 & < @6 |
4 114 +&$#-, ! . &
+1) &S$#- $$%,
K = = ; 5 4 I =5 5 =
+&$$%, > <

+) &$$% $'&,






‘%

+]#$E,




6 5 T U 6
#-8##88&$$? 6



Lelysthd

©
<
2
[3)
n

Soesterberg

AU

9

(8(8&$3$%

91J

953



, ( 66 %) (v & &

(2& %
#8.88:$$& F#8/88$S'
HBHB&SS( F 'HOH&BESH(
28-88$$-

#$8'8&$%?

HBHBASHE F 'HBHEBESHE
&-8-88$$- F &7?8-88$%-
%8.88$$. F 28.88%$$.
#.8HBESH

#.8'88$H#

(2
HBHBRSP& FHBHEBESH(
HBHBRSHH F HBHEBESHE
BHB&SH
#8%B&SH' F &8%8&$H'
%68&8&$H#( F 78888&$#(
#-8888$#/ F #%8&88$#/

) &
#8'88$$& F &8'88$$&
&-8&8&$$& F &%888E$BE&
&.88B88&$$( 8 #8'8&$%(
#(8/8&$S( 8 #/8/88$%(
H2BHSBESS( F #.8#$8ESH(
#/8(8&$$/ F #-8(88$$/
&(8/8&$$/ F &/8/88$S$/
28'88$$- F #%68'88$$-
&78/88$$- F &.8/88$$-
HBHEBESH' F #BHBESH(
HBHEB&SH( F #BHB&SH]
#BHB&$S? F HBHEBESS?
&78(8&$$. F &.8(8&$$.
%BHEB&SS. F 284#88ESS.
HBHEBESHH
#8(8&S$H'

&&8%8&$S&

D & %

'$BHEBEBHH
&-888&$#(



.8/8&$#/ F #$8/8&$H#/
#$878&%$#' 8 #84#$8&$H'



&$E

$&

&&

!
#-8# %



-%

BC

) (

#1



1)

-%

BC

&&



-%

BC

"o

Y &

()
&

%lE,

&&

@Q






-%

BC

B*

&&



-%

B 4

BC

+! '

Y& ()

+ (‘5 $%%
&$$- (#& $%$

<

‘N

‘N
&Sl

N

($$ 399
J

&& 1



#$

#$

&$($



6 D

3D8J

PP

+BJ

Y& ()

#2@%S &'@$$
H

&& 1



9

-%

BC

<

7$$8.$$

B+

#'/

&(

PP



-%

BC

&$

I 4

Y% &

+BJ

()
&

&&



1
4 >
<
% " (
3 <9 +1
( "™ %&
;
B
7 & B*
B
>
@
+ 1
C D
!
+
C & O0D1
1
& & &
B
+
5
1)
$ & &
E B
B @
% (
c
BC

()
&

& B

&&



<
T
"
3
(
;
9
N
7 &
C
c &
1
&
1)
$
E
B
A
4 #.0@%3%

, 3 &$#- T v

% &

0D

&@

B+ & & B
7
+ il
5 +! <
()
& B =
& B=
& B
& O
&
1
&
& 0 &&
K7 ? $E
&H#@'$8&E&A$S
" &



-%

BC

<5

B+



