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Flood protection and water management
policy in the Netherlands

¢ Pemmanent danger of tlooding for the low-lyimg lands

— From both the sea and the rivers
(The Rhme, the Vieuse and' the Scheldt)

¢ A milestoneim policy-making: the Hood 0l 1953
— The Deltar Plan as a response (Van Dantzig), 1956)

— Thmking bascd on flopditrcquency minrmisation (1)
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T'he Netherlands:
a System of
Dike Rings
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The vicious circle of guaranteed safety

— Emergence of a stable, yet false “absolute protection™
tieclmg

— Accelerated accumulation off economic asscts behind




Specificity of Dutch situation

¢ Especially acute are systemic and group risks

& External factors:

Climate change

- rising sea level

- expected mereased
precipitation and:
critical peaks ilows

SubSiding ground
T blaes WSS O thie
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Shift to Risk approach to flooding I

¢ Current developments:
emerging shift from probability to risk thinking

Risk = Probability x Effect




Shift to Risk approach to flooding 11

& More attention to both risk components:

— P (dike overtopping) = P (flooding)

¢ Including dike failure mechanisms




Iconomy as a network

¢ Economy 1s a complex
mterconnected system

& A disaster mposes a majorn
shiocks, disrupting established
balances, wibh wiiichran
cconomy has tordeal

& \Wiiat ey’




A Disaster in Economic Terms

¢ Major disturbances imply loss of connectivity in the
network., and thus are diScontinuIties.

& Modellng off large-scale shocks 1s difienent from: the usual
patiern oi (margimal)) analysis

¢ Rathenr a new way: ofsmodelling olfcconomic Ciicets ol
disasters, as welltas oifadapiations o) thie new, thirnkang 1s
nequited



Need for new concepts for disaster analysis

& [Literature points out at room for new concepts:
(Green 2002; de Bruijn 2004; Messner: and Meyer 2006; Rese 2006)

susceptibility

vulncrability,




The New Concepts

There 1s no widely aceepted agreement
about these definitions m the literatune yet




Some definitions I

& Susceptibility — the degree to which an agent, premises or area are
prone to hazard

¢ VUulnerability — the propensity of an object / system to incur damage

& ResIstance (opposite of vulnerability) - the propensity of an object /
system 1o withhold damage

& RODUSIAESS (rather applicable toymarginal shocks)— the ability of an
object/ systenmi to)stay unaticcicd tacing a distirpance

9 Resilienece— theability of an(Cconomic) system! to) cushion a shock,
dynamicallymcsponding and adjusting mithCHacerola calamitys
and e maimaisiis main chataCieHStics; POSSESSIng
|CatRTmg CApACItY




Some definitions 11

Policy-related concepts:

¢ Mitigation — aims, at the reduction and control of 2 hazard

(Includmg the reduction of susceptibility)




Eeonomic modelling

¢ Questions asked to modellers i the light of new challenges,
exploring the economic side of disasters:

— What is potential damage?

& [How vulnerable are we?




The proposed model I

& We offer a modification off an Input-Output model:
mterconnectedness with geography: component




The proposed model 11

& A three-phase procedune (Bockarjova et al, 2004):

|, Accounting for the immediate post-disaster situation:
disequilibnium

2. IDesign Ol reCOVery. SCenanios:
new: equilibiia

3. Cosi=beneiitanalysis (CIBAY) o Varous policy, Opiions;

multiple preventive meastresiand ecovery patis
can be comparecd



The Model 1

1. Derivation of the “Basic Equation” (modelling disequilibrium)

&1




The Model 11




The Model 111

Assumption: if sector I has lost 100y1 percent of its capacity, also 100yi

percent of its work force is lost. Introducing yi into [8], we now have:

+|9]
Y (Zn1 + fn1 ) + (1 — Y )(Zm + fn1 )  Ya (Znn + fnn ) + (1 —Yn )(Znn + fnn )

Ol

(1-v)@E +4) - (=-v,)@Z, +110)

_ _V1(Z11+f11) Yn(Z1n+f1n)_
AROF M = : . :
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The Model 1V

Reminiscent of an [-O system:

(1_V'1)Z11.. (1_Y.n)z1n 1 _Z (1—Vi)f1i_ t:1

;(1 - Yi)fni




Modelling and Policy-making

¢ The model is capable of analysing various options, both for recovery
and' [or precautionary measures

¢ However, (political) priority setting is necessary tor us as modellers
10 provide policy-suited scenarios

¢ lorstecring recoverys, 1t 1s impontant to)obtainia set ot desirable and
ficasible scenanios i advance to) be ableito rieact efficiently: in caseia
disaster strikes

¢ Lo precautionany policysmaking, msight miorthe cconomie
Structune; valnenrability ol an cConemy o, a major shocks and 1ts
nesiliencepotentialiatcmecessay torbe vicwedin: the longeriun
PEISPECHVE



Post-disaster recovery spectrum

3ood 2




Recovery: a multiplicity of solutions

& Return to the pre-disaster
situation 1s a threshold for
damage estimation.

¢ This also fits in the definition: oif
loss i terms o alternative costs:

wherne the economy: could have been,
has therdisaster not happencd.

500 %
decision .

orossimedsunes i E(0) and E((1F) can
be compared; like total production o
valucradded:

“EEF‘E;i_s;un
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Adaptation and mitigation:
spatial and intertemporal choices




Adaptation and mitigation:
a CBA for precautionary policies I

& Government prionities m policy: setting
Should everyone deserve the same level of protection?

This may: tmply: a pelicy ammimg at:

- spatial nedistribution oif econemic activities, within a cotntny to
avold damage i hazard=prone arcas

- improving countiy s ovetall resilicncertorrespond o a shock:
(€2, duplicatimng essentialnodes i the ceconomicneiworka like
litelimes)



Adaptation and mitigation:
a CBA for precautionary policies I

& Government priorities m policy setting:;

- Should we stick to the same policy of differentiated
safety standards?

This may imply: the mcrease o RISKS tnless; stiict
protective meastres ate taken (€2, stiengthenimg and
heightenimg therdikes around selccicd areas).

Ulirmaielys shirsplieavestusin e Vicious ey clc ol
gliataniced Saletys



Conclusions 1

¢ Understanding oi hazard response and recovery are
iundamental for systematic damage (vulnerability,)
assessment.

¢ [nsights mie the revival capacity: ol an eConemic; Systen are
essentiall o policy: formation on disaster mandgement.

¢ Vulnerability, resilicnce and adapiability lcnd themselves as
helpitlimeans o analyserdisasier precaltionary measures
a2 theieduciion irpotcniidl damage e iace 01
potcniialicalamisyz



Conclusions 11

¢ Our adjusted I-O model has good potential for the analysis
ol structural breaks and policy measures for disaster
preparcdness.

¢ The denved “Basic Equation” brings stricture mio) the
disequilibrrum modellimg (61 the immediate disaster:
altermath

¢ Basic Bquations approdchralserallows iomcorpoiatc ey
CONCEPLS Cmetgmg i disasteranalysis and o Catiy, ol
CISA O VarHoUs pre=and posi=dISasiclr SttalCZIcs
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