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4\ four-event audit across hazards and urban contexts

Santa Rosa wildfire
12,950 buildings | 352 cells
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Mexico earthquake
32,271 buildings | 288 cells

Hurricane Harvey

Four selected xBD study footprints; marker positions are event-footprint centroids.
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Palu tsunami
31,394 buildings | 196 cells

Countries: Natural Earth (public domain)

Fixed-gate disagreement audit

Damage-only

Multi-source priority
rankings i

scenarios

versus

4 damage baselines | 20,000 weight draws
2 population products | 3 rebuilt scales
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1,448 cells
Audited universe
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73 percentile / 115 exact top-20%
Diagnostic disagreements
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Cross-definition robust
Mexico only

¥

0 cells
Historical OSM support

External proxies remairmixed-and-construct-specific;
none is treated as true unmet need.
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Mexico earthquake 32,271 288 2
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B4 B 500 KM Destroyed Major Minor No damage
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B ABF
3. 7% - MBS BB T it

3.1 EFh R BB

MRLBREHIABYERRVEL RN FOREFR. RRMNERER, TREFAHE, FEIRFRAKE.
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100 KAOESMHE S UMMIRGE 73 MERILIR 7B M . Harvey 49 4, Mexico 0 N, Palu 2 4, Santa Rosa 22
N XWREEADON Harvey 24,460, Palu 2,161, Santa Rosa 3,023, A OBUBIES % 34iR5IH Harvey 69 4, Santa
Rosa 45 M7l , WEAABRNEQHE XTRIEMNE,

a Disagreement prevalence b Exposed population

Harvey Harvey 24.5
Santa Rosa Santa Rosa 3.0
Palu Palu 2.2
Mexico EQ Mexico EQ
0 2 4 6 8 0 5 10 15 20 25
Scenario-consensus disagreement cells (%) Population in disagreement cells (thousands)
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@ Harvey | damage-only b Harvey | multi-source

n=49 n =49
#Fo i o
e &
G ] shgpd =
5 km, -z 5km =

[Z3 Scenario-consensus disagreement Basemap: (c) OpenStreetMap contributors, (c) CARTO
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Event-normalized score (0-1)

B4 : Harvey 5 Santa Rosa MiiSREEFMZRIERZEAN R, AEEBAERA R B,
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M IRBRELT |, Top-20% 2 BEESEE N : Harvey 23--52, Mexico 27--43, Palu 2--22, Santa Rosa 22--40, 10,000
HBEREAEBNEN D EHE PN 95% K% XE 2 5178 Harvey 48 [35, 71]. Mexico 40 [35, 46]. Palu 4 [1, 13]. Santa
Rosa 22 [13, 42].
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a Damage-baseline robustness (top 20%)
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1£ 100 KA O X547 , Harvey B9 250/500/1,000 K% 5 #8 103/52/27 , Mexico 71 82/39/9 , Palu 2§ 4/2/1 , Santa
Rosa 71 74/22/7, EIR LB EBFRE , MR : Harvey H 7.7%--9.6% , Mexico H 6.8%--13.5% , Palu K
0.8%--1.2% , Santa Rosa /3 5.0%--8.4%.
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4.6 NFIP B 52 R S5k FF

NFIP SR F IR KK ERSRESRIENESRER, 149 P tract b, BN ESHFERRZZRM Spearman 1 0.591 [0.482,
0.686] , S P& ZRIES 7 0.450 [0.304, 0.572], F#ZRIESH NDCG Sf5it#ES ( 0.561 X

0.510) , EFEUBKMEXMELER. NFIP EESRUSRKL , AEERAYMERREFSHETHN.

a Rank correlation with NFIP paid loss b Top-20% NDCG with NFIP paid loss
i
Damage severity i ——i0.59 Damage severity ——e———051
i
i
i
i
Damage area i ——@—0.59 Damage area L 2 { 0.63
i
i
i
Damaged buildings i —@—0.60 Damaged buildings L 2 {0.63
i
i
i
Severe buildings i —e—0.67 Severe buildings L { 0.65
i
i
i
Multi-source: balanced 3 —=—0.45 Multi-source: balanced ———@— 0.56
i
i
i
Multi-source: population i ———0.18 Multi-source: population —=e——— 047
i
i
i
Multi-source: accessibility i ———0.45 Multi-source: accessibility —@——— 049
0.0 0.2 0.4 0.6 0.8 0.3 0.4 0.5 0.6 0.7 0.8

Metric value with 95% tract-bootstrap interval Metric value with 95% tract-bootstrap interval

Harvey NFIP total paid amount | n = 149 tracts | intervals from tract bootstrap

B 10 : Harvey NFIP ZRIBEHAAX S NDCG B REK.

4.7 ik OSM FXHEiX 4 MRk

Santa Rosa B4R L HI/RE12 8 Jaccard 73 0.536 , REIXIFHE , BETEERBESIRAEE L. Mexico #9
Jaccard 7 0.333 , Palu 7 0.400 , Hi2 A“F X", Harvey WA IREBEERN 0491, BETEEMN
0.50 , iIBR“TEHE" , MFAEE,

4 I Mexico fRIEHI S OSM IREB AT XH, Bt , RRERE
MNMEE T ERE XN R D K.

ANBENLRRETK. 0

a Cells passing each fixed evidence gate b Historical OSM sensitivity
fixed suppo;rt threshold
1
Harvey 0 i
Harvey —X |
i
1
1
Mexico EQ 0 i
Mexico EQ @ does; not support
1
i
1
1
Palu v v Y Y v Palu .do'es not support
1
1
1
i
i
Santa Rosa 1 1 0 0 Santa Rosa '@ support
i
T T : T T 1
1-km 100-m Both + >=2 + historical 00 02 04 06 0.8 1.0
population population resolutions scales OSM

Current/pre-event Top-20% Jaccard

Counts are not percentages. Historical OSM is reported separately and never relaxes the final gate.
B11 : EEER R RIERSE , URFE OSM B =HE,

4.8 ABRERBEHME—EBIEF

SVI BAARESSM | MEEBEFN -0.144 [-0.296, 0.013] , PH ZFEIESRF 0.022 [-0.141, 0.180] , FHEGFEHEH, RI-IHP
10% BERERE 14 D ZIP : BRCEMEAMEM 0.503 25 F) 0.569 , FEREERSTM 0.851 253!
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0.868 , T AEM=EM 0473 5% 0.556 , BEXEREXREESE,

Ex.telggr?qlagg%ﬂ@s disa ree on rrrm]lu(m&rulpcrgty framing aligns best

SVI | Overall vulnerability rank —., ) n=149

RI-IHP | Valid registrations - = ' h=14

RI-IHP | Eligible assistance amount - ° ”:.14I
RI-IHP | Registration rate : A " _ : ) n=14
’ —_—— _
NFIP | Claim count - ° n=149
NFIP | Paid claim amount - , L n=149
T T T T 1
0.0 0.2 0.4 0.6 0.8 1.0

Spearman rank correlation with external proxy (95% bootstrap Cl)
SVI, RI-IHP and NFIP quantify different constructs; correlation is not proof of true unmet need.

E12 : SVI, RI-IHP 5 NFIP =X KR BNRBHFNTEHSRBEIHE XM,
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AMRERRR 44 ; MAFE OSM EXRE—NMEENE X, XMEZIEERT BLE MBI O MERE , BELE
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FRBREBASER : WorldPop 100 K ETHENEXHEE ; 1 2B A0~ BXHR ; 250/500/1,000
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bootstrap ; BEE[THEHIRFIT ; 12 K AT 4%w%E SVG/PDF. 600 dpi PNG #1 RGB
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NFEMAONRN scripts/reproduce_core. py, configs/final _evidence.yan
BEEHKLITH , src/ 21 _regenerate_publication figures. py NMAFRERERE 12
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CPU, XA BFE# P X xBD RIRERF &, WorldPop Ris Kt FEMA M AiEHo
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