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Abstract. Post-disaster recovery modelling has recently emerged as a promising approach to inform decision-making in complex and uncertain situations, particularly
where policy changes entail significant costs and risks. This paper conducts a literature review of the present state of recovery modelling research and analyzes the
existing models in terms of their societal context, aim, focus, and values. By doing so, it identifies the unaddressed research questions and requirements for future
model development to enhance their utility in recovery planning.

KERODEBEETY VT (E., FITHEERS

HeEHTWS, RY

(TE /EE)U@EX
BHEETEAN DGR

N

5) DERD

REICKEGLARXR MOV RIDNESEMN OTERTINETICENT, BEHE

ST 6. TNITKY,

A BETE D r“JJ: H1iEJ,
Key Words: disaster recovery, recovery modeling, ABM, SD, DES, CGE, EG, NEG, Markov chain

. Recovery Model Typologies

g : N Modeled Phenomena Aim Phases
2§ 8 Modeled Phenomena Context Aim Phases Author(s) (year) S s Context Y _
Author(s) (yea r) o £ —_— —_— NS - Damage Input Recovery outcome Identification (I); Emergency;
2 = Damage Input Recovery outcome . Identification (1);  Emergency; Model type £ S Damage Impact ’( from Damage Impact > Stable (S); Evaluation/Estima Restoration;
Model type c = Stable (S); . : : a ( ge Impact) ge Imp . _
yp — 4 (Damage Impact) . from Damage Impact Growing (G); Evaluation/Estima  Restoration; g g (I S } |—|External o tor | GrOV_V":‘g (G); tion (E); Target Recovery |
= § (Internal interactive factor } | - External factor | Declining (Di tion g—:), Tz(lllr-?et :eesg\\/lee:yy |I| = nternal Interactive factor Declining (D) setting (T) Recovery I
setting
Building D
Sutley and Hamdeh (2018) Housing damage 4)( Success of housing recovery ) S E — :II. Il:g ‘:m;ge S E
[33] Markov chain 4’( Failure of housing recovery ) Hwang (2015) ekttt Redeellisl Recover >
- SD Public facility Damage ( facility/system function
Ling and Wang (20173’ b) Housing damage a— section T Contractor ’C previce)EsOPX)Esrmg ) S E Transportation system
T Markov chain - Design “Permitting [19] Damage
5 - Financin g - Utilities
Links et al. (2018 Community Functioning e
Burton et al. (2019) Housing damage 7 (Reoccupy previous housing> S E [24] e s SE:) { ) Decline AN Recover ) S E “
2] DTSB/EPUB ( Neighborhood recovery}"l —PC Sell/Relocate ) “l;;zj;;n‘g‘[‘)‘a;]q‘;g‘e'"' m c
Neiat and D ) ) (2015) (Neighborhood property value}\\ —»( Recover (in-situ) ) S | E e thifulllevel S
ejat and Damnjanovic : N . eave
S Reconstruction cost ’ l_H_o_u_s:er_u_nl_d_sﬁ_““{“_E“| —
(30] C Relocate ) Miles and Chang (2011) 2 ¢ \rAn/p T:flmen 3
Markov chain © B S
Bhattacharya (2015) |_Reconstruction cost —»(____ Recover (in-situ) )4 e, - _ — =
Bhattacharya and Kato (2021) | Servicesstatus | —(_ Wait (in temp. housing) ) i G' S' D E > Q. -?’L_’S_'['?S_S_ef_'h____@fr?a_r: T —> tsee;‘l)]\ll:/; )
(3, 4] ABM | Infrastructure level }J L Relocate - Q>J E' Building Damage :
27] o) S| Tttt ——>{ Failure )
Alisjahbahna et al. (2022) Reconstruction cost ¥ ( Recover ) S |, E o 8
" ABM E”aTL"cgﬁolcrew | E &’ Damaged lifeline (__Civiclife recovery ) S E
Kanno et al. (2019) v system links :
. —»( Relocate D) Lubashevskiv (2022 = (road, rail, water, power, Industry & Services >_
Ghaffana::l':nal. (2021) Housing Damage (binary) | > Change Job D G E Hbas ?Bsn;'y( ) m>' " gas, Sewége;. recca:/ery
= ’:I " c elecommunication,
131 (Social network )" —(__Relocate & Change job ) 20, 34] g mobile, PC, waste disposal) »( Lifeline Recovery  —
. o 7] Recovelr (in-situ) ) Individuals & Households
Eid and El-adaway (20172, b, ¢) [ © Reconstruction cost 7 r’g Insurance purchase ) S E _ Housing market Po-oo---- ieleteielieteltetetelaial S E
ABM (@) -E . L( Building | | stabilit :(Changejob and Relocate) !
18,9, 10] :é - - Financi Relocate ) Grinberger and Samuels (2018) Damage ' (inside recovery area) '
o0 'G-J Repair time F >< Recover (in-situ) ) Grinberger and Felestein (2019) v ’E (Keepjob and Out—migrate) E
E 2 Inspection | - Assessmen t S I; E ABM Road network | | I I
Costa, et al. (2021) — o o ~Assessm S i _ _ !
ABM = 8 _____ ' i‘f‘[‘f‘_’lg___, “Materiale: amage ‘_ :@eavejob and Out-mlgrata !
o Infrastructure level [------1_____] ~Power (14, 15] S L1113 A2 T ————
(5] T =< - Contract 2
g Population Loss ’ < Recover > S'D E
| Reconstruction cost —»( Recover (in-situ) ) E g (Loss of Life) ’ new immigrants
Moradi and Nejat (2020) | Community assets | ¥ > Wait (rent) ) S §E Decrease in Labor |/ \ouuactiveness < Recover )
ABM [ Infrastructure level L Sell (relocate) ) Feofilovs and Romagnoli (2021) 3 .E Hours ] Labor hours
(28] (Neighbor's recovery )-~ |- Financing | SD g 5 Infrastructure !
= Damage
Huling and Miles (2015), : 2 , —,< Recover
u In?vlai:\es (2017§’ ) Housmg damage _l:spe ;ion P( Recover previous housing ) G; S I, E ) g Treatgﬂ;gSZstem mfrastructure/systen)
Longman and Miles (2020) ~Materials - e
18, 25] DES - Contractor - Recover
& E — ‘. L
| Damage level '—| >(R ' ' ) Fujita et al. (2021) qg)fnj Population the original equilibrium ) D E
Wang et al. (2022) [ Repair cost : EOLCUDY pravious housing S I,E, T NEG 22 Displacement ——
ABM = :goc-lf-ntrat \_{ Disolaced D 121 33 —»{  Decline/disappear )
epalrtlme ttttttttttttttttt P
[35] - Housing Authority
Damage level | . .
Sl (o [ > - ll. Results and Discussion
ABM E Repair time _ Financing Relocate (out-migrate) ) .
(6] - Contractor
peng et al. (2021) (" Rejectettlement ) S c * Societal Context: Existing models mostly assume a Stable society where return
: Housing damage recover in-situ . . . . . ] .
ABM
- ——(_ Accept settlement_) to equilibrium (often both in terms of population and GDP) is expected. While this
R Resource Demand for ( Adjust ) s : Is useful for investigating fundamental research questions universal to all
[21,7] SD Housing Recovery sgupiuly and demand . g . . P '
recoveries, additional models which address questions specific to Growing and
= )
Capital Damage ecover S E . oy ot
Grinberger and Samuels (2018) > S DeC“nlng SOCletleS dre ||m|ted (ref [13, 36, 11, 12]) and necessary
Economic model g
2 Inemployment 4,( LabO(mqvement >
[15] 8 (population displacement)
m [ ] . n n n [ n
| = Capital Damage (R T « Aim: The primary objective of most recovery models is to estimate (E) factors
Xie et al. (2018) = P g (reaccumulate capital) G E
o ce 5 (" usiness nterruption ) such as recovery duration, spatial disparities, and to evaluate policy or planning
Hosoya (2016) E B s . scenarios. These functions are often effective in Stable or Growing societies,
Hosoya (2019) &) -t‘cﬂ Capital Damage »< (reaccsriﬁl‘a):’eecrapital) > . .. . L . o
16,1 £G T BES where identifying bottlenecks (I) can significantly improve recovery efficiency.
© > . ' . .
Re-opened
Sauser et al. (2017) 2 BE-] B prerm— ——(_ Feopened ) S E However, in Declining contexts—marked by depopulation or economic
ABM v
o (o] (SMEs) . . \ .
& | S —( Cosed ) downturns—flexible target-setting (T) mechanisms are essential. Unfortunately,
rerstanianaasnat 2020 [ | | | o S E,T only a limited number of models currently suggest such adaptive mechanisms to
S = e Recover )
8 ddress the needs of th i ts (ref. [35, 29
o s address the needs of these environments (ref. [35, 29]).
~ " ool ooy
g Humraer;;zf; ' ( Reoccupy previous housing ) . S E
Xue et al. (2023) -u% L_g _______ [_)I_SPI_a_C?? _______ _D__: . " I '
ABM 3 [ Socio-physicallayer recovery ) * Recovery Phases: Most models focus heavily on the middle stages (Restoration
Infrastructure Damage — 4 "
n watersower sysem) _|—————»{_ Physicalinfralayer recovery )— and Recovery | — based on the framework of Kates & Pijawka, 1977) of recovery.

lll. Reference and Further reading

nfﬁ EHRETYJICEATAERFOXEZEZLEA—L. BEDETIL (27) 9k, B,
CNETCHRIZTTHEON TG =HEEBZBHLMNIZ L, h%%&%Tﬂﬁ%lb%ﬁ%#%?

IFTE R UOHEREZEXERT SR LELEFELE L TEF

Em, TLTERSNAEHD T —X
9B ET,

Yet, the Emergency phase is critical for understanding how initial actions (e.g.
involuntary and voluntary out-migration) shape longer-term outcomes. Likewise,

the final phase of recovery is deeply tied to societal goals, which can vary across
contexts. Both phases deserve more attention in future model developments
related to recovery. In addition, the recovery outcomes need to be evaluated
based on a systems perspective (i.e. in relation to- and impacts on- its
surrounding cities).
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