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Total Water Level - EXTREMES
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Global Sensitivity Analysis

Variance-based GSA approach: Shapley effects
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Var(E(Y| X,))
Var(Y)
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The Shapley value determines the fair contribution of each
player to a game outcome, considering both their individual
contribution and their interactions with other players.
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Variance-based GSA approach: Shapley effects
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Results:

Global Sensitivity Analysis - TIME AVERAGED
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Global Sens1t1v1tv Analysis - TIME AVERAGED

uuuuu

MMMMM

16



Results:

o
&=

o
o=

o
b

o

D |‘||‘|‘|I|\‘\|||‘||
2

o

o e —— LT T |
08 0.4

0.6 06

0.4 o4

02 0.2

0“1985 1990 1995 2000

2005 0‘2025 2030 2035 2040

2045 0‘5080 2085 2090 2095 2100

1o 1o R LTI (] ]
08 08 08

a6 06 06

04 04 04

0z 0z 02

“9595 1990 1995 o000 aoos CSa>s o030 2035 2040 2045 "Sso  aoss  cos0 2085 2i0o

=
=

o
P

o
-

o
@

o
@

o
a

u \‘||‘\‘|I|\‘\|I\‘\| lu |||||||||||\\“‘----
02 02 |

o

o
@

o
=

L0 mEmnEpEREERREERERER

3 ‘I|‘|||I‘|

"85 1090 1995 2000 acus

o %025 2030 2035

2040 045

%080 2085 2000 2005

2100

e
@

14
@

=
kS

e
[

| \‘|\‘\‘\\|\‘\||\‘\|

&
o

2
-

=
=

o
o

EEEEEEEEEEEE - 1.0

08
0.6
0.4

“Qg8s 1990

1995 2000 2005 0‘3025

=

o
=

o
-

o
=

= = =
R

=
b

o e © =
= @

o

OHEBS 1990 1995

2000 2005 o 025 2030 2035

2040 2045

L 1.0 EEEEEEEEEEEE 1.0 IIIII
os o8 o8
06 06 6
0.4 0.4 4
a 0. 02
a 0. 0.
Qdes  1sa0  1g9s o000 zo0s "%oks o030 2035 a0 a0as 2080 2085 2090 2095 2100
1.0 10 10
FEERERRRRRRRRRERRNR
os o8 0.4
06 0.6 06
0.4 0.4 0.4
02 0.2 02
a 0. 0.
Qdes  1sa0  1g9s  so00  zoos "%0ps o030 2035 2080 208 2080 2085 2090 2095 2100

i oo
0. o 08
0.2 »
. 2 o o 06
2035 2040 2045 2080 2085 2090 2095 2100 Y
o o 04
d 02 0z
FEEEEEEEEEEEEEEEENE “Qgss 1990 1995 oo 2005 "Suds o030 2035 040 o045 Yoo o0ss  aoso  aoes 2100
1o EEgEnEE=s | 10 L1 ]]
08 08 08 [ .
| ||““‘|| e
| as 06 06 MSL
%080 aoss 2000 2095 2100 ot os o4 ||||II||||||IIIIIII
s s 0s B AT
“9g85 1990 1995 o000 aoos Sas o030 2035 2040 2045 C%0ho aoss  cos0 2085 2100 N SS
I Runup
10 10 — X T Setup Eq
0.8 0.8 0.8
o 06 . Bmm Swash Eq
04 04 .4 Bf
02 0.2 0.2 M od e I
Qg5 1990 1995 o000 2005 %025 o030 2035 2040 2045 “%Bo  ooes 2080 aoes  2imo

17



Results:

o
&=

o
o=

o
b

o

D |‘||‘|‘|I|\‘\|||‘||
2

o

o e —— LT T |
08 0.4

0.6 06

0.4 o4

02 0.2

0“1985 1990 1995 2000

2005 0‘2025 2030 2035 2040

2045 0‘5080 2085 2090 2095 2100

1o 1o R LTI (] ]
08 08 08

a6 06 06

04 04 04

0z 0z 02

“9595 1990 1995 o000 aoos CSa>s o030 2035 2040 2045 "Sso  aoss  cos0 2085 2i0o

=
=

o
P

o
-

o
@

o
@

o
a

u \‘||‘\‘|I|\‘\|I\‘\| lu |||||||||||\\“‘----
02 02 |

o

o
@

o
=

L0 mEmnEpEREERREERERER

3 ‘I|‘|||I‘|

"85 1090 1995 2000 acus

o %025 2030 2035

2040 045

%080 2085 2000 2005

2100

e
@

14
@

=
kS

e
[

| \‘|\‘\‘\\|\‘\||\‘\|

&
o

2
-

=
=

o
o

EEEEEEEEEEEE - 1.0

08
0.6
0.4

“Qg8s 1990

1995 2000 2005 0‘3025

=

o
=

o
-

o
=

= = =
R

=
b

o e © =
= @

o

OHEBS 1990 1995

2000 2005 o 025 2030 2035

2040 2045

L 1.0 EEEEEEEEEEEE 1.0 IIIII
os o8 o8
06 06 6
0.4 0.4 4
a 0. 02
a 0. 0.
Qdes  1sa0  1g9s o000 zo0s "%oks o030 2035 a0 a0as 2080 2085 2090 2095 2100
1.0 10 10
FEERERRRRRRRRRERRNR
os o8 0.4
06 0.6 06
0.4 0.4 0.4
02 0.2 02
a 0. 0.
Qdes  1sa0  1g9s  so00  zoos "%0ps o030 2035 2080 208 2080 2085 2090 2095 2100

i oo
0. o 08
0.2 »
. 2 o o 06
2035 2040 2045 2080 2085 2090 2095 2100 Y
o o 04
d 02 0z
FEEEEEEEEEEEEEEEENE “Qgss 1990 1995 oo 2005 "Suds o030 2035 040 o045 Yoo o0ss  aoso  aoes 2100
1o EEgEnEE=s | 10 L1 ]]
08 08 08 [ .
| ||““‘|| e
| as 06 06 MSL
%080 aoss 2000 2095 2100 ot os o4 ||||II||||||IIIIIII
s s 0s B AT
“9g85 1990 1995 o000 aoos Sas o030 2035 2040 2045 C%0ho aoss  cos0 2085 2100 N SS
I Runup
10 10 — X T Setup Eq
0.8 0.8 0.8
o 06 . Bmm Swash Eq
04 04 .4 Bf
02 0.2 0.2 M od e I
Qg5 1990 1995 o000 2005 %025 o030 2035 2040 2045 “%Bo  ooes 2080 aoes  2imo

17



Y 1o 1o R LTI (] ]
° 08 08 08
a6 06 06
04 04 04
0z 0z 02
10 10 eepmen | 10 gupnmnanEn i
a8 08 0. “9595 1990 1995 o000 aoos CSa>s o030 2035 2040 2045 "Sso  aoss  cos0 2085 2i0o
a6 06 06
a4 04 04 Lo 10 EeEEEEEEEEEEE 10 IIIII
02 0.2 0z 08 08 08
N N o 06 06 06
Qd6s 1090 1995 o000 oos %035 2030 2035 2040 2045 “Ooso o085 2090 2085 21oo
04 04 04
a [ul 02 IIII
10 10 EeEEz | 1O mEmEEEEEEENERRRREER oq N .
985 1990 1995 2000 2005 2025 2030 2035 2080 2045 2080 2085 2090 2095 2100
08 08 08
a6 06 06
04 04 0.4 10 1.0 10| mumpn
- LLLLEELTT ][ [ []]
0z 02 0z 08 08 0.
00k J ool gl o |11} | B 06 06 06
Qdes  1ea0 1995 2000 2005 "o2s 030 2035 2080 2045 "Soso o085 2090 085 2100
04 04 04
az 02 0.2
10 1.0 EEEEEEERE RN 1.0
nm I "85 1990 1995 2000  acos Suas  ause 203 2040 2085 C%0k0 2085 2090 2095 2100
08 o8 08
06 06 06
‘mmnmlmm e qeEEEE |
08 08 08
02 0z 0.2
0 0 . 06 06 06
Qe85 190 1995 gooo 2005 "%0ps 030 2035  20a0 2045 %00 o085 2080 2095 21mo
04 04 04
02 0z 0z
10 10 10| puunmnEEEE R RN “9dss  19m0  1g9s 000 2005 “%oas 2030 203 20s0 2085 "Soso 2085 2o%0 2095 2100
08 08 08
. “ . |||| I““ 8 N EpuEnEEaRes | | NEII
04 04 04 08 08 [ .
a 02 0.2 06 06 S L
"85 1990 1995 2000  acbs CGo2s 2030 2035 080 2085 C%0s0 2085 2090 2095 2100 os o4 ||||II||||||IIIIIII
s s 0s B AT
“9g85 1990 1995 o000 aoos Sas o030 2035 2040 2045 C%0ho aoss  cos0 2085 2100 N SS
B Runup
10 10 = | 10
mEEREEE (11 NREREENR
[ Setup Eq
0.8 0.8 0.8
o 06 o6 Bmm Swash Eq
04 04 0.4 Bf
02 0.2 0.2 M od e I
og, 04 0g
985 1990 1995 2000 2005 2025 2030 2035 2040 2045 080 2085 2080 2095 2100

17



Y 1o 1o R LTI (] ]
° 08 08 08
a6 06 06
04 04 04
0z 0z 02
10 10 eepmen | 10 gupnmnanEn i
a8 08 0. “9595 1990 1995 o000 aoos CSa>s o030 2035 2040 2045 "Sso  aoss  cos0 2085 2i0o
a6 06 06
a4 04 04 Lo 10 EeEEEEEEEEEEE 10 IIIII
02 0.2 0z 08 08 08
N N o 06 06 06
Qd6s 1090 1995 o000 oos %035 2030 2035 2040 2045 “Ooso o085 2090 2085 21oo
04 04 04
a [ul 02 IIII
10 10 EeEEz | 1O mEmEEEEEEENERRRREER oq N .
985 1990 1995 2000 2005 2025 2030 2035 2080 2045 2080 2085 2090 2095 2100
08 08 08
a6 06 06
04 04 0.4 10 1.0 10| mumpn
- LLLLEELTT ][ [ []]
0z 02 0z 08 08 0.
00k J ool gl o |11} | B 06 06 06
Qdes  1ea0 1995 2000 2005 "o2s 030 2035 2080 2045 "Soso o085 2090 085 2100
04 04 04
az 02 0.2
10 1.0 EEEEEEERE RN 1.0
nm I "85 1990 1995 2000  acos Suas  ause 203 2040 2085 C%0k0 2085 2090 2095 2100
08 o8 08
06 06 06
‘mmnmlmm e qeEEEE |
08 08 08
02 0z 0.2
0 0 . 06 06 06
Qe85 190 1995 gooo 2005 "%0ps 030 2035  20a0 2045 %00 o085 2080 2095 21mo
04 04 04
02 0z 0z
10 10 10| puunmnEEEE R RN “9dss  19m0  1g9s 000 2005 “%oas 2030 203 20s0 2085 "Soso 2085 2o%0 2095 2100
08 08 08
. “ . |||| I““ 8 N EpuEnEEaRes | | NEII
04 04 04 08 08 [ .
a 02 0.2 06 06 S L
"85 1990 1995 2000  acbs CGo2s 2030 2035 080 2085 C%0s0 2085 2090 2095 2100 os o4 ||||II||||||IIIIIII
s s 0s B AT
“9g85 1990 1995 o000 aoos Sas o030 2035 2040 2045 C%0ho aoss  cos0 2085 2100 N SS
B Runup
10 10 = | 10
mEEREEE (11 NREREENR
[ Setup Eq
0.8 0.8 0.8
o 06 o6 Bmm Swash Eq
04 04 0.4 Bf
02 0.2 0.2 M od e I
og, 04 0g
985 1990 1995 2000 2005 2025 2030 2035 2040 2045 080 2085 2080 2095 2100

17



Ssummary

Time evolution of TWL (and associated uncertainty) is site-specific
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Charline.dalinghaus@auckland.ac.nz

Relative role of processes on uncertainties changes with time

SLR not a major driver of uncertainty in the near future
SLR (often) the major driver of uncertainty in the far future

Inevitably, there are uncertainties in how we deal with uncertainties...

Pablo Higuera
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