Preserving long-term Variability in Simulation of Multisite Streamflow Extremes.
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* Floods led to more than half a million deaths worldwide from 1980-2009. Clustered flood occurrences across large 2019 U.S. Spring Flood Outlook
regions are particularly catastrophic. This has been observed in the Mid-western USA since the 1930s. I PC 1 Global Wavelet Spectrum Global Wavelet Spectrum
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* Brooks(1937)3“The conditions causing the excessive rainfall of up from 13 inches in southwestern Indiana to 12.7 in Vear Period Vear Period
north- central Ohio in March 1913, were almost identical with those of January 1937”
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* Record breaking floods across the Mid-west in 2019, surpassing the last great floods of 1993 seem to reflect a similar — g TS mapdnslotoresr i 5 5 .
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1. Are low-frequency variations present in streamflow/flooding extremes ? Year Year
2. What can we infer as to space-time clustering of floods from historical streamflow data from the Ohio River Basin? | | o | |
. . 5 Figure 3 :- Wavelet Analysis on the Principal Components (a) PC-1 (b) PC-2. TOP-LEFT —PC with a loess line. TOP-RIGHT — Global Wavelet Spectrum of the PC.
3. Are there statistical models that can represent the observed low frequency variations : BOTTOM-LEFT — Power Spectrum of the Wavelet (Regions bounded in the black line are statistically significant at the 90% level). BOTTOM-RIGHT — Absolute
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 We have presented a general methodology for streamflow risk management accounting for low-frequency variations and spatio-temporal clustering on a river basin scale. © Y ' ' ﬂ
The Ohio River Basin shows significant clustering in the regional streamflow regime with ramifications in the understanding of the local climatology and for the design of 1940 1960 1980 2000 2020 2
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* The Hidden Markov Models help capture the nature of truly extreme events over large scales. The fat tails in the aggregated spatial domain across the Ohio River Basin is Fig 5:- Count Threshold Exceedances with the hidden states. Fig 6:- () Simulation Skill for M S — d Max (b) PDF
captured and well simulated by a Poisson emission based Hidden Markov Model. I8 ©:-{a) simulation SKIlTor iviean, eviation and iviax
(c) Wavelet Coherence between exceedances and NAO
e Large scale climate drivers potentially induce space and time clustering in the occurrence of flooding in this region, even without anthropogenic climate change, with (d) Transition Matrix
significant regional impact on losses and supply chains. There is no persistence in the extreme wet state and no sudden jump from the dry to wet state, providing a measure of predictability for the

extreme streamflow events. The Poisson rate parameters associated with the three hidden states are:-

. 0.7 events/year = Dry State,
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