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Compound Floods: National & Regional Impacts
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Holistic Hazard Framework: Single vs Compound Floods
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Physical Connection: (Annual Maxima) Coastal Flood Height vs d-day
Lagged Peak Discharge within ==7-day of Coastal Flood
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Gangquli, P, Merz, B. (2019a), Extreme coastal water levels exacerbate
fluvial flood hazards in northwestern Europe. Scientific Reports, 13165. 4
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Complete Dependence Does Not Provide Enough Information for Low Probability-High

Impact Events...
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Temporal Evolution of Dependence Pattern of Compound Floods
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Synchronicity in the Upper Tall Dependence over Space & Time
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Assessment of Compound Flood Severity using Compound Hazard Ratio [CHR]

CHR is the ratio of severity of a T-year compound event assuming annual maxima
coastal water level as the covariate to at-site T-year seasonal peak river discharge
(Ganguli and Merz, 2019a,b).

1
C_l =cw 1-
Q { TQCWL(q|cwl)}

CHR = o
! R, [1—1}
Ty (a)
where Toq (0] cwl)= L
1- CQ|CWL:cwI

CHR > 1 shows hazard associated with compound flood is larger than that of the
@ @ seasonal at-site peak discharge.
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Event-Specific Assessment of CHR for 50-yr Compound Events
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Compound Flood Frequency in Mid vs High Latitudes

All Gauges Latitude < 60 Latitude > 60

]

% 40 10+ ® Observation - 10+
- > LOESS
» w 'e) ®
c = @ ik

- ® @ @

8 8 20 %® @) . 5 LR ) 5
QO > P oo . e
—_ CI) : — o0 Q
= — :
g I'D O — * 1 1 . ~ . 1 O cinsas : : . ! 0 e : ! : - |
g 45 50 59 60 65 1900 1920 1940 1960 1980 2000 1900 1920 1940 1960 1980 2000
3
= 15 ¢ 15
I

c
% 3 40 ® ®
O w 10+ 10 +

@

201 ®

O i

> = = oo._.._ o o

8 @ °

H O . : O e L L L ) 0 PR ?. 1 L i

45 50 55 60 65 1900 1920 1940 1960 1980 2000 1900 1920 1940 1960 1980 2000
Across latitude Mid-year of 35-yr time slices

@ ® | Ganquli, P., Merz, B. (2019b), Trends in compound flooding in northwestern Europe.
(=~ Bv | Geophysical Research Letters, 46, 10810-10820. 10

Compounding Effects of Riverine and Coastal Floods and its Implications for Coastal Urban Flood Resilience| 04.05.2020| EGU 2020



Summary: Key Insights

= Variations of upper tail dependence show a distinct patterns over space and time,
which index based on complete dependence fails to produce, hence extremes may
be underestimated using only complete dependence metric.

= A spatially coherent pattern in dependence between annual maxima coastal water
level and river peaks — and its frequency.
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Implications for Coastal-Urban Flood Resilience
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