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ZE B Z BEE Hl & 2 5 (USNRC) % 5E & il iff 92 & (Office of Nuclear Regulatory
Research, RES) 1T 1 #F 26 4 0y 1% R = /K $ & & ¥ {h (Probabilistic Flood Hazard
Assessment, PFHA)T5EETEE » DI b X Y VK e el oK K a2
AN L 25201 (risk-informed) 5% 48 %5 s 2 (performance-based) Y% i 75724 - USNRC RES
SRLETANT 7T RS A 1 EIE NRC A BRGERFING = 8k PFHA HURHEE R
HHNRC A\ BRI S i £ B I E S TAZEH o > JE(E HE R <FHY Esmz/K
& E 5 E{H (Deterministic Flood Hazard Assessment, DFHA) /574 © [HE4 NRC 28 Ay fti{f]
A B 25 R S SRR B TR 2R B Rk 1K e B R B MUK S AR R
fIEtETHH - USNRC RES |y PFHA Bfigtat &= sEC IR T H 175188 B AR ~ t 5T £ A
HASHTFE £ ZRIM AR TR AT e B Fe AN B AT E R[]I » USNRC RES
FFEING R PFHA Wi5eifiat e » DISORITERER ~ sHbat SR - R aRIAR
FIARAGEE) - YT EHY2 B A B T2KH USNRC RES A& - FffrsZ PR ELRs
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Session 18: Climate and Weather (Part 2)

Session 18: Climate and Weather (Part 3)

1 : % 8 J&§ NRC PFHA Wisf & sl e sEats
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1A : BEEZ 48 10:00 ~ 11:25 Joseph Kanney,
NRC/RES
1B : REHiR S 11:40 ~ 15:40 ElenaYegorova,
NRC/RES
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2A : [FrR 10:00~12:35 Joseph Kanney, NRC/RES
2B @ HR K S 13:30~16:30 Joseph Kanney, NRC/RES
3 H 23 H 10:00 ~ 15:55 (FEHAFR)
3 H 23 H 22:00~3 H 24 H 3:55 (&8I%R)
3A [ FIEEFERER 10:00~12:10 Thomas Aird, NRC/RES
3B K 13:10~15:45 Joseph Kanney, NRC/RES
3 H 24 H 10:00 ~ 15:10 (ZEHAFR)
3H 24 H 22:00~3 H 25 H 3:10 (&8I%R)
AA : FEEEIC E 10:00~11:15 Thomas Aird, NRC/RES
4B : 4E4EHEE 11:20~14:50 Thomas Aird, NRC/RES
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2 1 USNRC #ZAEEHITFE % Ray Furstenau E-FH%EEG]

E1X GEHERG3 A 21 H)
B FEH 1A BB
5l USNRC IRXREE HITF 7T Ray Furstenau 8= 5 B0V B 2 » A=

2 o B2 USNRC 1Y RES A E(Thomas Aird)/14% NRC PFHA FZestE&nsE -

USNRC PFHA BitFeat &5t oy By = P& Bz © (DFTEEEIIZERSE: - (2) e BhT5E  DUR
Q)EABHATEEZ - Hrp S —PEERE&58R - s EN B © AR ~ 2K
e > K AR B T BRI HE - /K KPR R Py AT SR > /K SERRA e AR
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FERB=FEEAVERIB TS - MAEETT - sFERTEETE BRI MPECE
AL E AL EL SRRk (Fragility Analysis) - & & FE a5 H0B0T-HIRERE A © 47
R & ~ 2 EESKHH] - AHEEMEIVREBELEE 1 2 EME R R E Ik
BRI APt B Fr Y A SERE AN % - DURSCHE U (cliff-edge effect) MY Z)
RMERHE - ARE PFHA ERIRIRER &1 2023 FatFERRGE A R EtE R A
N RE RAVESTRURAE 2024 ST RE AT -

BE 35 B W D X 2 B % T 4% 22 (Federal Emergency Management Agency,
FEMA)fS e Er)—E#He RAPT (Resilience Analysis and Planning Tool) -
RAPT & —{f % & HY GIS (Geographic Information System)4g& Hr & » 7037 FH Pigds A
CIE AR  ZREE S A7 B S 2 MRYAH E(EH - RAPT w5 H = el A oA
FRAHAEAVEGE - DIERIPG S ~ ESERIE R ERE - R TR E X E R IR
BRI MNEEEH KA /] AE RAPT HUEIME A AR & TR 25 - N Ak
B E RS EAEE TP - BB B ~ AU ~ AR A
SKCERE ST PR AHARAYSZ PR TR OR > o mT DURE T AR s i o [ sttty LR\ e T80

FRE LA 1 & FRTEEY R TREWTFE T (KAERIDEY Minkyu Kim 5 # &5 80K & 7F
Bh ok 2 21 4% 4% 5E & (Organization for Economic Cooperation and Development/Nuclear
Energy Agency, OECD/NEA) % 5% Jiti %7 4> Z¢ 5 & (The Committee on the Safety of
Nuclear Installations, CSNI){YEz4 N4 T /E/N4H (Working Group on External Events,
WGEV)- 2011 1R FHH 513 T B AREERREENVRINE AEEFEHETS
=3 - OECDINEA it Zr 22 S (CSNDEKIL T WGEV DU IS L8 RE Nl s
WIRLE Sk R B PR S 2 2w - WGEV & i —(EH SEmE AT - 3R A
BRI MR E SRS SR - (e e A R E e EREE &1F - WGEV HATE A
SERC T ETZEIFEEE IR - 4 ¢ B RAMIE R ~ MR S F B AR 505 ~
SUKSKE > B ERAVEEFHMEIOREE ~ DISHE TS NIE S ~ HiasisiE
(A B S A Y s RS RO P iy AR5 » h4h - WGEV H RiTIEAE S 58 A



FEFE I 2 TS - B G SEERHEAIORGE ~ SFESMEREE ~ BHARKE
Sl HYAHEEM: ~ A AR AR B MEE PR U774 AR R B R AR o
B R 1B REERZ

ARIFTFEE S HEB2IRE BT E (The U.S. Global Change Research
Program, USGCRP)#i{ 7 Mike Kuperberg it USGCRP &8 - #atER T2
£ 1989 47 H SEEAEAE FT S RE G HH BN P iRy — TR E T - B ERER 14 [EBEF
G ISR E S » AT P e KRR N RCR A TR > U E &3
% . 2021 FEHEEATHEL R 33 §35% - USGCRP R HAVIE(E#EBRF LA Ei%AS
Z B ESLEE » M 5R LS N ETE LAY BRER IR S S AR AR - W R PR IR
[SESEIL Els aeceaee iy A wil i Np v E S

PEE = x i B KA R % (National Oceanic and Atmospheric
Administration, NOAA)HJ William Sweet {#+-LL A Coastal Flood Regime Shift Is on the
Horizon B I EITHAIBEE M - IRIEZ &R - fEAR 2% 100 4F - Z2EEF
GREVEPIIE BT Ty 1R M AR BT AN - fEREA L
A 30 FEE I T RE P4 LT 1 3R - iR S BBUN T 2 BRI R B H 2

&1 (The Intergovernmental Panel on Climate Change, IPCC) IPCC AR6 5 Ffraft @ ok

A = SRR E R E = PR N B HKIERYIR 2L - £ 2100 R0 P BTt
F2E 6.5 LR Q2 ARV A MEEE & » HAN » E(EER T a tEPEE TRl - 58HE S
it N AR BT S

N N ERIE B B AR A P E TR 7R TF » S5y EE R
F R Ze K Ze 482 (National Aeronautics and Space Administration, NASA)IE 5 He i &
f@=< (Jet Propulsion Laboratory, JPL) ko {2k iz =T REE(FIHET - A RKE
JPL Yy Benjamin Hamlington &+ - 2 E XI5t - BEESCirREREIN - hI EXaHASE
{EHHAIE SIS EHIRE - Bl R P st E SR - a2t iiE
P BRSPS A B o 2T B R (E ] iR 2 S R T 448 (networ k) AT 17

FY T T AR I (B B B NAE SRR & DUHES TESRAE ] 2050 SRR B4R
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FE P _E HEURIEN T - B Cegh e Al T AR EE AR 2050 0 Pl LI fSETHE - BETR
BRI TEOAE I TEERE - DT ZE& SRR - Eia e B EUNH eV B & BT s i i
AT e T TR S I AL P TR (E -

PEE WA AT NOAA B 5 SR 5 ik 7% 0 (National Weather Service,
NWS) 5z A+ P8 0 R 52 & i == iy 2= (Pacific Northwest National Laboratory, PNNL) -
NOAA i A\ & (Mark Fresch)¥f 2022 4 12 5 T A] % 2023 4 1 HHHAEEPEEREK

SRHTAT (atmospheric riven) B THER 574 o s PRRAATE 2022 4 12 5 N AJF] 2023 - 1
RAea] » —ZFIRFREE NGB FT A K K522 - REAMitt 7148 NOAA HYE S i
B AT FROAE S AR » a5 At (T FEHIR {522 P A e Bl s ULy R B s R B Bk
B -

PNNL f&i# A 2 (L. Ruby Leung)RI$t 355 BR PY B & & 22 ol s Y FH R BTS2
HEITHEIHR - AFRNAFEFR TSR T EFRTTAVER R - R EBRR
AT H i B — R G se B R BER - IREHEE B — SRR S L 4E iAol g
FZIRALIM B LA R ESRET - iR - o & R R A R = L 5
PHEN AR E RN E - WA - SRR ER - TR T - ZH
LR 20%0H9 4R B R AV FR =0 1 40% - ez BB i e R g A —
TEHF R

T8 1B A5 & > B NOAA 1Y & B2 55 & 5/ & /(s (National Centers for
Environmental Information, NCEfJ A £ (Adam Smith)#z4: NOAA NCEI & 284611
2022 F_EfESEITHYSHRARERE - i REIE 2022 FARHEN Tl SO &=
RE I SEEFMERIG S © 15 2022 4 > FEHLLEFE T 18 TURILHY R BAIR i K
F o BRED 10 B35 - Bl K FREEER 2022 4251 2017 FAM1 2011 FATFIE A
FEFFTE A TEFRTHER K EFRE/RFE =1 —F - B 2020 FHY 22 #A
2021 FF1Y 20 #E - 2022 F K FHRAWALEF = ((EXHY 2017 41 2005 ) » [l
AKZ/D Ry 1650 (35T - AEEA T (2016 -2 2022 47) ot - 7 122 fE BRI+



[ERTHIKEEEED 5,000 AL - iERAVIRISEE 1 JRSETT - ABREIAER
LR REER R NFE A IEZ T 4 4 5 SRR EE -

B2R (EHEKHE 3 H 22 H)
B F5H 2A : [EFR(Precipitations)

AIHERESCH NOAA A E(Kelly Mahoney)fi#l NOAA BRI AT BE R AT
(probable maximum precipitation, PMP) EfHEATE TR ARV ERHTHITE - NOAA FiT{E
EEEEHILR T > ¥ PMP (ERELTRETIHSE ~ BN RT - S {EEET
NOAA BB H AT MBI BHE fe ~ T 8% f5E fl1%& 22 [5% (National Academies of
Science, Engineering, and Medicine, NASEM) & H 2t &5H > LU@ 1 H Ard UIHy
TR ARIEAE ST - 5% BT H pUIEAE#E Toh > i Tkt ER EHAR ~
FEFITHAASE SR - NOAA ARG fatipa b 7E - LUE(LEIE S (data set) (E Ml
st - HoEiEE &% {451 (Quantitative Precipitation Estimation, QPE) ~ B &
% g 75 #iz (Quantitative Precipitation Forecast, QPF) Al A % % B 5 i #Y K SR 7H
(Numerical Weather Prediction, NWP)Z 82 £5 - TR AL B iR R0 U707k - &K
IR BB M4 T AL PIRIPIEARCR - MEEHE NOAA QPE BB SR HREL - 2 1EE
TR PREHTREAY M - R 22 SR 40 NOAA ST S THERIE A Y QPF 7
FRaREST -

PEZ N AREL BAZHE R4 Emilie Tarouilly - iz " DURSREANME S
A BEF KSR (PMP) ISR RITTIE o HISRGREE L PMP PR KE > &CEH ]
ME R B R FE EH RSP A A - % PMP BRB/K AR HE
(Hydrometeorological Report, HMR)YZE R » 4 8 4 5 (5 M) b i B I IR S P P A f
Sy T PR - R - R T R YRB R FT AR BRIy - fEIB R A IR B
T P B R SR PR A A TR ORI PR 2 P B P A S e R o A SR 2R A - BN A L

FEPRBUEEIIRY AT - 455 E AT R ARV AR URE —(HE RV - (RE

WL FEABEI TS EIHY PMP (B E I ST 2 as - s fa HBUE R R AR A
-8-




RESER e Tt 15 ey - MHETT IR AT - 1F n] SR A b el 3R T 4 g AT RE R Ak
HEAVER o FEAh - M E AR T B AR TR TEE M - AT ARSI LS T
A EREHAIEEAS (L - FIIRECAMEEN: - E#T DUIDINEY s R ) -
& S E PRI PR Y R R R 1 - S ik (& oeel 5 T B R A TEENE - PMP &
FLL—MHESEH - N 2E—E -

L W T B R S ASEF A ERHY Giuseppe Mascaro Kz Jalir Bl = RS2 A8 il itk
J3REHT Yuan Liu o3 Al eds T s R e 22 A RRAS R AE AR 70 (i1 v SR F e ol P A 2
REFTSEME | R T PEPEELRRE MR RE iR e R A ) (B R o SR (R
TR B A B P P O AR ASAEE - FIS /NS 24 7 INIRR B 40 e ] o P 19 L B e 2 R A
(space-time stochastic simulation) =] £ 7K S S8 25 5 At £2 1 B S MR Y S $% > Giuseppe
Mascaro e 8 72 = ¥ He 22 FH R A SR A5 R A1 R 28 PR B 1B % 7 A AR T R ORI A » DA
P i S AR eI AR RN - 5% LARAF A BT A B H B A Bt p R A A B 2 R
AR SRR -

Sk T AR LI NIRRT SRR o ST E AR A
B B PRARAS ST R SR - ARG DR S AR B AR R R BRIV E LUK
SCARRAE S ISR SR AR PR - ZEE TR T — TR SR B BN R SRR P ey
Wl SRAR (G B AT 0% - W S AR T P rEEL At S L £ 2
Y PR RIS P PR AR 2 28 72 /NIFHHRF IR © Pt TR o B 5 8
BAHEYIG - #0774 MG HE R F R IR A s A PR AR - M a]FE Ryfii il
BRI = 2 7 1 2 - T o - R A g P A (e R A7 0%

TR 1A Byt 5 NOAA BIZ RS e/ K & RTE IR~ % (Office of Water
Prediction, OWP)fJ5a 52£257 M. St. Laurent 745 NOAA Atlas 14 B 52 [ FRSERIZ:E 1Y
55#T(NOAA Atlas 15) - NOAA OWP Z & T — (e R ARG TIE 5 - {F R
NOAA Atlas 14 " EE[EMIFAZEI S | 09—l - = S (EEHE R R AR B R s
g RAYAS G = /T _E(interactive map interface) - Atlas 14 [ €24 (i B2 5 B -
‘J‘H%Di&ﬁi&%ﬁi’%ﬁﬁ’\]é@%ﬁ%ﬁﬂ%E%Uiﬁ%ﬂgﬁﬂﬁi‘f%ﬁ’ﬂ%ﬁ@%@ » PR EET PR /KB A



AR - HE AL Z AU E ARG TS R R - W T/KE AT TAZAY
TKICHHFE - 8 LB TR PRARR A TR " NOAA Atlas 15 ;- o7 Wit 2 5 -
S MHARF PR A — B ERY T RS Al R R S ORI RS ]88 - 55 — e R ZICR I TH
N Ky 8 — M A2 B S BE IR - o G T B8 M TR R (L) 8 Je e 22 ] 4 R 1k 7 A
(seamless spatial national analysis) » (2)BU{t & AL FE st #dBRY Atlas 14 {55t > ()R
MG EE AL LI AE LA AR AR E R > A1(4) 1 4 W B4k (LRI B AR - LIS 53
HRABTHRE
B FFH 2B : AR/KSE (Riverine Flooding)

AT FRALNEGR - B =85 SRR SR - 18 =35 AR /K SE A
(Paleo-flooding analysis, PFA) - AHH & #R £2 SEREREZRR A4 |

TR SEREBETTIH » B 5o NOAA IS R G fm K& TR TR A 2= (OWP)HY SR R E2
7 D. Wright s 25 41a] 5 A — UK & R AR AR I (AR K SRR AT Bl -
¥R ~ HIREIK - BRI EAN K SOBR2ATEE & 18 R T B ] DARE /K AR
FHUREMRERE - IR EUK KAV KRR S 1R HE R - 28I - iEfEE IS
RRAZK ST AR R MR T T 572 NHYBCE AN &R & - NOAA HAT
TEAERHEE —1EFH 5 (open source) TAERAZMIZ - REEIRHEE 241 - Z 244G & T NOAA
OWP f#J NextGen Water Modeling Framework £ & 8 BF 3% & B2 28 i i o0 72 /Y
RainyDay [ 71HT Z:.47% - ERFFIH NextGen HYZK J45H4 - AR  RCAEFIMHAEL
TR » DU RE SR T B BT - Za15 HiIREiEiERE KSR
RGN B BRI ALY AR Y /K SRR i I ~ A SEMERT AT EE A - BEE 4y
FHTARER K. Kelson #7455 22 1o 22 & 5= (Idaho National Laboratory, INL)fY[ES §i#
GEREY) R Rl A AR /K S PFHA BV A LA HEE -

S—J71E » RIT #4527 (Research Triangle Institute)t TEAE 4 INL (YRS R4S R
TR A KK @ F oM (PFHA) » DLUT fif 2 45 A Jhid & B 5 BT (Department of Energy,
DOE)AYE i acat e - DOE j’E/K S ST o3 Ry Wi se © JAl Ut 7K SEAT e i s = b (Local

Intensive Precipitation, LIP)7K$¥ - RTI fRIZ4EREYIAE INL RSB > B T iEREK
-10 -



SR LR EAR BRI BTSRRI HEEME - FrASEREY) - S B - #et S
Bl 5 R PR (LIP) (87K ST TR - ALFYRNR 552 AYSSTPI Fll4 AR /K S = LIP A
UK SEEHE AT E M AR B0 FE © PSRRI BRI 1 ~ 7K SO 228

SERTANENE S RS ZE S - S TR B (/K SE 151 (Stochastic Event Flood
Model, SEFM) ~ 7K3Z T A2 0 (Hydrologic Engineering Center, HEC)iy 7K SR 2145
(Hydrologic Modeling System, HMS)FIH 37 437 Z.4% (River Analysis System, RAS)f&i#!
e - DU RS ST BRI E B UEF R AR - WEOK KR
HE A REE N -

FEd7KSERHFE I » E e FHANPE I REERY Lisa Davis 1148t 7K /K305y
M Sl FH AR PR /K S R AP g - FERT 2R s skt - Ml
KEFREZ A BRI RS - & & 7K € 7K 3 (Quantitative Paleo-flood Hydrologic,
QPH)FE ity = DL AT S A 51 488 25 Akl 7K SEAHRF EIRISRE - 48 v 7K SEOKSCE R A A K €
BRI AT DUR KR (R R K ST A EE M © HRET 2 PR Ry n]
SR EEAY N U AR AR st > IR IE D) RE S S /K SEARR Ay - BB
{8 RS EC sk YR AL - KT Al E S EEIZHVAKCCRIE S 4R - T atm
T IR B 38 4P e el /K SOKSZHIR Y QPH T AR 28 R RS » iE LR T ERTTY
BLEHANPE A B S E M TRIRER UK K 3P -

3 HH 4P R SRR R E2HY Ray Lombardi i — e REES A REVIRT /K SERCER 5
G EK IR R 7% - BBt (G RERIAER ) AR UK KT
(i AR 2 (i T /K SRR (B R /K SERIAIE I E61E ) - SiatiErefs
7K SE BB A K S (Flood Frequency Analyses, FFA) » B £ 7K S i 55
i E AL o DR AV A SHEFREVE SR THIE - 15 E (i S Hr ) B B &
1 - (EE (A AR ZE X OISR A R 7B el - DR & E % FFA RS
FE AR RIB A E R (R T2

TR 2B 1% AR T E(U.S. Army Corps of Engineers, USACE)[Y Keith

Kelson sz e 40i{a] i I 7K SE 53 Afr(Paleo-Flood Analysis, PFA)ZR 2 AR %7 4 i b s
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fdify7K > & fef(hydrologic loading) - USACE H 2015 £ > BR4GAIFH PFA VSRR »
AV USACE H#E T A 27 2 A\ bt B 7K S far &EL R o B e 1 = A APT8
BANREAE R T BB A R SRR NS 25 RF - RGO 5728 mT LU A R Y
TIMT A DAMEETE © Hi Keith Kelson By EACE > oA =X - 5 1 gL
B iy T AUER PRA BYRT T » MR PRE T 8 DA R AR LRl D AT 7K S e il
FHHAMEEN: - 2 2 Jg PFA B RHENIK 0 Er a5 tE - DA IR A pR Al
TR T /K SEARE B o P B 5 1% (paleo stage indicators, PSI)HI3F 8 @ 5 FR (Non-
exceedance bounds, NEB) - 4 B1#5 AR A E RIS T (8 > F DAGH 518 SR S iy
sCEk HAVRFE K SE A B H ] S S SRRy /K SRR A R it /K S i
J& - 55 3 Jg LAF AR eI RE - ARG S BRE) /K S & (e iy 2 B Ry e A
TEMEHETTHEAE - USACE EEfF PRA BETHIEFIRET 2 A8 2 2 abaariliats - Ak
B R INEEREFR ~ JLEERH AT R ZE R N ok S LUS DI N A BR FIH -
HAl USACE £/ 5 [ERRAVAUSIEAE#ETT PFA S34fT - R - e S s
PFA Sl ie s 5 OB D /K SCE A REEM: - &y USACE By RS2 bt
fhtest T EE -

B3R GEHRE 3 H 23 H)
B FREE3A L STERCRIEHRER (Posters)

NRC & G A BT B Sde St S SR s Fe B A #E 1 T 7K SEARRE
BH9E - TRE 3A TZEAVTEIRALEEZ NRC sHEZ DRSS » B R 2
st ZE AR - HER LS G - (R 18 0 G R SR AT ST e R -
A EEHACERTEG X > A wt = (6 B R R B R R Y = (635 T T 22
st -

K E G HEEREY Joy Shen M T —fER SR ML (PRA)TE - i@ E
RAGEE NS RERIEREETT T 5R(b > DISHE AR ME /K S - {3y PRA T
HAZ B IR IRRE (R ~ 285 ~ SRR (SSC) R M (s DA R s el R 2
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FIRRA o 1738 Ry iE SE IR 1l A & e S AR MG R AR B e e - A5 LR AEL S
HRZKSE PRA VR RIAERE » SMER/K 2 —TRZE IR R AHRARY SK - WK E R B AR E
YA - INILTREGIFURG L PRA J77AZRH S — (B8 » R AEASH A (A
PRA THACTAE LR - 558 TR mimES & 2 (EAHIRRE ~ SSC g AT
AR M B o TR IRRRAE T TR AR - FEIMARR T 4 PRA YRR

2 H e KAERI HY Beom-Jin Kim fjsf 1 il & HZ Rk K E = K i
SRUTFE o HFSSRMEEIE - AT HEREwg B A e 50 [ IEAE RN - 2020 47 8 H 2 2020 4
9 H I3 8 WHEE > TN FPRAER/K K K FE - R EEBIRIZ R AL I AT
It - A R B ] A NG L 2 AR RS M e R - 1R AR N e Y
JE\b& A AR P AR R 22 2 » Rt R st SRR B R A L T R
5 REHIMR S S 4R GE T RO TUAUE » WSS IR - e SR T T —
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7K SEPRIE - ATl 230 1 R 5 ER /K SEEF ERT 4R - ST 7 iR A R R %
BRI /5 7K S S AR oy e e R R\ 2 ] e & 5 S 38 P 5 [RE Ay 5 R D LR B AR
SR -

R E RS B HIAER Kaveh Faraji Najarkolaie - iy 1 B\ FEUHIATIRF A FETAH AT
AEE VRS - PAUS R X BRI HI R b s (G P2 (A, - MR R] AE & Rl R B 180
SRAVESDE SIS B R - BESERESBES - (IAIAX R - 485 G PRE T B2 LE R
SR E o NI - BESEAE B TR R b 5 A 75 A TR ] P R T BN P
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75168 5% B ] 5 W o O (NHC) ERIER R EVRF (2 > S R oR2K 120 /INHSF YA R\ (i B AT
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Level, DL) 176 cm » iEBIR A 4YE: =iz DL 46 cm HYECER(E - SIS H 8= @il
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SRS ~ RSEHTRR I «

KE L HHERER R IAE TR Y Gorkem Gungor s 5 + HH PFHA HIBFFE i -
B Al = B H A TR P AR ST - DA ATHERE ~ SKILUFRI/K SE i S AR dnfiit
FELE YRS Ky - 28T > $5 Gorkem Gungor o > - HHAYRGE AT A IK
K fa FEHE AT R RIEE LAV - RIELREHRAVE—E0 ek B0 {E B I HEEm
VR BBROS UL T /K S B RAS LAVE Ry s AL 7R » 55 097 - REER B
{2 AR BRFY AN T E M A TR E S A DU G B Hh 4R

SEEEH T L2 E(USACE)HY Meredith L. Carr s &t FIERER TR &K K&
E TSI - EEATERATS REATERK S &E R R S AR RE S
TR » B L s A IR PR B FEAH B AR ALK S » USACE TAZHfF 8
LR K TS B B % (USACE/ERDC/CHL) & USNRC shf T/ /K SEAIIER
KK fEEFRHE(PFHA) AL EATE - fHRk$ fEn TAEFMN Neches Jalfatsfy—(EER
% BRI BHIR MK S iy PRFHA ER] - G KERBERRE a5 BEE - K
SRR ~ R~ PERRAIEIR 88 A AR /K S - DURAERBAEIARHEEVE « o T 757 HES
S Y B 2 SR A HBEMERY o USACE By 4557 F 7 I & = 53 (jointed

probabilistic model) 7Y 1% & =X, )15 J& /& == 47 M7 (Probabilistic Coastal Hazard Analysis,
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8t Annual Probabilistic Flood Hazard

\’{{ U SNRC Assessment Research Workshop

United States Nuclear Regulatory Commission

March 21-24, 2023 (Hybrid)

Protecting People and the Environment

e NRC HQ, One White Flint North
11555 Rockville Pike, Rockville, MD 20852
e MS Teams (see daily MS Teams links)
Daily Start time: 10:00am Eastern Time

FINAL AGENDA

Day 1 (March 21, 2023)

Microsoft Teams Meeting (Day 1 Only):

Join on your computer or mobile app Click here to join the meeting
Meeting ID: 218 614 965 332, Passcode: WCaCfm

Or call in (audio only) +1 301-576-2978, United States, Silver Spring
Phone Conference ID: 571 058 582# Find a local number

1A-0

1A-1

1A-2

1A-3

1A-4

1B-1

1B-2

10:00-10:10

10:10-10:20

10:20 - 10:35

10:35-11:00

11:00 - 11:25

11:25-11:40

11:40 - 12:05

12:05-12:30

12:30-13:30

Session 1A: Introduction
Session Chair: Joseph Kanney, NRC/RES

Meeting and Webinar Logistics  Kenneth Hamburger*, NRC/RES

Opening Remarks Ray Furstenau®, Director, NRC Office of
Research

NRC PFHA Research Program Tom Aird*, NRC/RES

Update

Presentation and Training: Karen Marsh, Benjamin Rance, Scott

Resilience Analysis and Mahlik*; Federal Emergency Management

Planning Tool (RAPT) Agency (FEMA)

Committee on the Safety of Minkyu, Kim*, Korea Atomic Energy

Nuclear Installations (CSNI) Research Institute, Division of Structural

Working Group on External and Seismic Safety (WGEV Chair)

Events (WGEV)

Break

Session 1B: Climate and Weather
Session Chair: Elena Yegorova, NRC/RES

Overview of the U.S. Global Michael Kuperberg*, Executive Director,
Change Research Program U.S. Global Research Program

A Coastal Flood Regime ShiftIs ~ William Sweet*, NOAA National Ocean
on the Horizon Service

Lunch

8" Annual NRC PHFA Research Workshop Agenda Page 1 of 10
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R USNRC

United States Nuclear Regulatory Commission

Protecting People and the Environment

1B-3

1B-4

1B-5

1B-6

1B-7

1C

13:30-13:55

13:55-14:20

14:20 - 14:30
14:30 - 14:55

14:55-15:20

15:20 - 15:40

15:40 - 15:50

8t Annual Probabilistic Flood Hazard
Assessment Research Workshop
March 21-24, 2023 (Hybrid)

e NRC HQ, One White Flint North

11555 Rockville Pike, Rockville, MD 20852
e MS Teams (see daily MS Teams links)
Daily Start time: 10:00am Eastern Time

Observation-based Trajectory
of Future Sea Level for the
Coastal United States Tracks
Near High-end Model
Projections

National Weather Service
Forecasts for the late
December 2022 to mid-January
2023 West Coast Atmospheric
Rivers

Break

Sharpening of cold-season
storms over the western
United States

2022 U.S. Billion-dollar
Weather and Climate Disasters
Analysis and Tools

Climate and Weather Panel
Discussion

Day 1 Wrap-up

8" Annual NRC PHFA Research Workshop Agenda

Benjamin Hamlington*!, Don Chambers?,
Thomas Frederikse?!, Soenke Dangendorf3,
Severine Fournier!, Brett Buzzanga®? R.
Steven Nerem?; INASA Jet Propulsion
Laboratory, 2University of South Florida,
3Tulane University, *University of
Colorado, Boulder

Mark Fresch*?, Alex Lamers*?; INOAA
National Weather Service Office of Water
Prediction, 2NOAA National Weather
Service Weather Prediction Center

Xiaodong Chen, L. Ruby Leung*, Yang Gao,
Ying Liu, Mark Wigmosta; Pacific
Northwest National Laboratory

Adam Smith*, NOAA National Centers for
Environmental Information (NCEI)

All Presenters

Page 2 of 10



8t Annual Probabilistic Flood Hazard

\'{i U SNRC Assessment Research Workshop

March 21-24, 2023 (Hybrid)
e NRC HQ, One White Flint North
11555 Rockville Pike, Rockville, MD 20852
e MS Teams (see daily MS Teams links)
Daily Start time: 10:00am Eastern Time

United States Nuclear Regulatory Commission

Protecting People and the Environment

Day 2 (March 22, 2023)

Microsoft Teams Meeting (Day 2 Only):

Join on your computer, mobile app Click here to join the meeting
Meeting ID: 286 717 123 379, Passcode: rwjkgn

Or call in (audio only) +1 301-576-2978 United States, Silver Spring
Phone Conference ID: 885 416 85# , Find a local number

Session 2A: Precipitation
Session Chair: Joseph Kanney, NRC/RES
2A-1 10:00-10:25  NOAA'’s Exploration of Future Kelly Mahoney*?, Janice Bytheway?, Diana

Probable Maximum Stovern?, James Correia®, Sarah Trojniak?,
Precipitation Datasets and Ben Moore!; INOAA Physical Sciences
Methods Laboratory (PSL), 2NOAA PSL/University of

Colorado Boulder & Cooperative Institute
for Earth System Research and Data
Science (CIESRDS), 3University of Colorado
Boulder & CIESRDS, NOAA/NWS/Weather
Prediction Center

2A-2  10:25-10:50 The “Perfect Storm”: Can Emilie Tarouilly*, University of California,
Atmospheric Models Improve Los Angeles
Confidence in Probable
Maximum Precipitation (PMP)?

2A-3  10:50-11:15 Improving the Reliability of Giuseppe Mascaro*?, Simon Papalexio?,
Stochastic Modeling of Short- Daniel Wright3; *Arizona State University,
Duration Precipitation by 2University of Calgary, 3University of

Characterizing Spatiotemporal  Wisconsin-Madison
Correlation Structure and
Marginal Distribution

11:15-11:25 Break

2A-4 11:25-11:50  Stochastic Design Storm Yuan Liu*, Daniel Wright; University of
Sequence in the Lower Wisconsin-Madison
Mississippi River Basin

8" Annual NRC PHFA Research Workshop Agenda Page 3 of 10
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R USNRC

United States Nuclear Regulatory Commission

Protecting People and the Environment

2A-5

2A-6

2B-1

2B-2

2B-3

2B-4

2B-5

11:50 - 12:15

12:15-12:35

12:35-13:30

13:30-13:55

13:55-14:20

14:20 - 14:45

14:45 - 14:55

14:55 - 15:20

15:20 - 15:45

8t Annual Probabilistic Flood Hazard
Assessment Research Workshop
March 21-24, 2023 (Hybrid)

e NRC HQ, One White Flint North

11555 Rockville Pike, Rockville, MD 20852
e MS Teams (see daily MS Teams links)
Daily Start time: 10:00am Eastern Time

An Update to the NOAA Atlas
14 National Precipitation
Frequency Standard

Precipitation Panel Discussion

Lunch

Michael St Laurent*, Sandra Palovic, Carl
Trypaluk, Dale Unruh, Fernando Salas;
NOAA National Weather Service Office of
Water Prediction

All Presenters

Session 2B: Riverine Flooding

Session Chair: Joseph Kanney, NRC/RES

Lowering the Barriers to
Process-Based Probabilistic
Flood Frequency Analysis using
the NextGen Water Modeling
Framework

Towards the Development of a
High-Resolution Historical
Flood Inundation Reanalysis
Dataset for the Conterminous
United States

Quantifying Uncertainty for
Local Intense Precipitation and
Riverine Flooding PFHA at
Critical Structures on the Idaho
National Labs Property

Break

Back to the Future: Paleoflood
Hydrologic Analyses Provide
Insights into Extreme Flood
Risk in the Tennessee River
Basin

Testing New Approaches to
Integrating Sediment-Based
Flood Records into Flood
Frequency Models

8" Annual NRC PHFA Research Workshop Agenda

Daniel, Wright*?, Ankita Pradhan?,
Mohammad Sadegh Abbasian?, Benjamin
Fitzgerald®, Gary Aaron?, Fred Ogdan?,
Mathew Williamson?; *University of
Wisconsin-Madison, 2NOAA National
Water Service Office of Water Prediction
Sudershan Gangrade*!, Ganesh Ghimire?,
Shih-Chieh Kao?, Mario Morales-
Hernandez?, Michael Kelleher?, Alfred
Kalyanapu?; 0ak Ridge National
Laboratory, 2University of Zaragoza
(Spain), *Tennessee Technological
University

Ryan Johnson*!, Shaun Carney?, Paul
Micheletty?, Debbie Martin?, Bruce
Barker?; 'RTI International, 2MGS
Engineering

Lisa Davis*!, Ray Lombardi?, Matthew
Gage?; 'University of Alabama, 2University
of Memphis

Ray Lombardi*?, Lisa Davis?, Tessa
Harden®*, John F. England, Jr.%; tUniversity
of Memphis, 2University of Alabama,
3Thomas College, *U.S. Geological Survey,

Page 4 of 10



8t Annual Probabilistic Flood Hazard

(Q;) U SNRC Assessment Research Workshop

March 21-24, 2023 (Hybrid)
e NRC HQ, One White Flint North
11555 Rockville Pike, Rockville, MD 20852
e MS Teams (see daily MS Teams links)
Daily Start time: 10:00am Eastern Time

United States Nuclear Regulatory Commission

Protecting People and the Environment

>U.S. Army Corps of Engineers, Risk
Management Center

2B-6  15:45-16:10  Using Paleoflood Analyses to Keith Kelson*?, Justin Pearce?, Amy
Improve Hydrologic Loading for  LeFebvre?, Ryan Clark®, Bryan Freymuth?,

USACE Dam Safety Risk Nathan Williams®, John England?; *US
Assessments: A Nationwide Army Corps of Engineers (USACE), South
Approach Pacific Division Dam Safety Production

Center, 2USACE Risk Management Center,
3USACE Dam Safety Modification
Mandatory Center of Expertise, *USACE
Northwest Division Risk Cadre, >USACE
Lakes and Rivers Division Risk Cadre
2B-7 16:10-16:30 Riverine Flooding Panel All Presenters
Discussion

2C 16:30-16:40 Day 2 Wrap-up

8" Annual NRC PHFA Research Workshop Agenda Page 5 of 10



R USNRC

United States Nuclear Regulatory Commission

Protecting People and the Environment

8t Annual Probabilistic Flood Hazard
Assessment Research Workshop
March 21-24, 2023 (Hybrid)

e NRC HQ, One White Flint North

11555 Rockville Pike, Rockville, MD 20852
e MS Teams (see daily MS Teams links)
Daily Start time: 10:00am Eastern Time

Day 3 (March 23, 2023)

Microsoft Teams Meeting (Day 3 Only):
Join on your computer, mobile app Click here to join the meeting

Meeting ID: 258 582 721 449, Passcode: ctfMpy
Or call in (audio only) +1 301-576-2978 United States, Silver Spring
Phone Conference ID: 154 053 736# , Find a local number

3A-1

3A-2

3A-3

3A-4

3A-5

10:00 - 10:15

10:15-10:30

10:30-10:45

10:45 - 11:00

11:00 - 11:15

11:15-11:25

Session 3A: Posters

Session Chair: Thomas Aird, NRC/RES

Identifying and Cataloging
Major Storm Events from
Gridded Quantitative
Precipitation Estimates for use
in Stochastic Storm
Transposition

A Bayesian Network and
Monte Carlo Simulation PRA
Approach for External Flood
Probabilistic Risk Assessments
at Nuclear Power Plants

Probabilistic Compound Flood
Hazard Assessment Using Two-
Sided Conditional Sampling

Estimation of Probabilistic
Flood Hazard Curve at the NPP
Site Considering Storm Surge

Compound Flood Risk
Assessment of the Coastal
Watersheds of Long Island and
Long Island Sound in
Connecticut and New York

Break

8" Annual NRC PHFA Research Workshop Agenda

Alyssa Dietrich*, Eric King, Seth Lawler;
Dewberry

Joy Shen*, Michelle Bensi, Mohammad
Modarres; University of Maryland, College
Park

Somayeh Mohammadi*!, Ahmed Nasr?,
Muthukumar Narayanaswamy?, Celso
Ferreira?, Arslaan Khalid®; *Michael Baker
International Inc, 2University of Central
Florida

Beom-Jin Kim*, Minkyu, Kim; Korea
Atomic Energy Research Institute (KAERI)

Liv Herdman*, Robert Welk, Robin Glas,
Salme Cook, Kristina Masterson; U.S.
Geological Survey New York Water Science
Center

Page 6 of 10
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R USNRC

United States Nuclear Regulatory Commission

Protecting People and the Environment

3A-6

3A-7

3A-8

3B-1

3B-2

3B-3

11:25-11:40

11:40 - 11:55

11:55-12:10

12:10-13:10

13:10-13:35

13:35-14:00

14:00 - 14:25

8t Annual Probabilistic Flood Hazard
Assessment Research Workshop
March 21-24, 2023 (Hybrid)

e NRC HQ, One White Flint North

11555 Rockville Pike, Rockville, MD 20852
e MS Teams (see daily MS Teams links)
Daily Start time: 10:00am Eastern Time

Steps Toward Extensions of
Existing Probabilistic Coastal
Hazard Analysis for Coastal
Compound Flood Analysis
Leveraging Bayesian Networks

Assessing Uncertainty
Associated with Hurricane
Predictions and Duration to
Inform Probabilistic Risk
Assessments for Nuclear Power
Plants

Assessment of Uncertainty
Associated with the
Development of Intensity
Duration Frequency Curves
under Changing Climate for the
State of Maryland

Lunch

Ziyue Liu*!, Michelle, Bensi?, Meredith
Carr?, Norberto Nadal-Caraballo?, Madison
Yawn?, Luke Aucoin?; University of
Maryland, College Park, 2U.S. Army Corps
of Engineers, Engineer R&D Center,
Coastal & Hydraulics Laboratory

Kaveh Faraji Najarkolaie*, Michelle Bensi;
University of Maryland, College Park

Azin Al Kajbaf*!, Michelle Bensi?, Kaye
Brubaker?; YJohns Hopkins University,
2University of Maryland, College Park

Session 3B: Coastal Flooding

Session Chair: Joseph Kanney, NRC/RES

Flood Inundation Modelling on
Nuclear Power Plant Site due
to Complex Disasters

Probabilistic Flood Hazard
Assessment for a Coastal
Nuclear Power Plant Using
Climate Change Projections

Probabilistic Coastal
Compound Flood Hazard
Analysis Pilot Study

8" Annual NRC PHFA Research Workshop Agenda

Byunghyun Kim*1, Jaewan Yoo, Beomjin
Kim?2, Minkyu Kim?; *Kyungpook National
University, 2Korea Atomic Energy Research
Institute

Gorkem Gungor*, Zeynep Arslan; Minstry
of Energy and Natural Resources, Turkey

Victor M. Gonzalez1, Meredith L. Carr*?,
Luke Aucoin?, T. Chris Massey?!, Ning Lin?,
Dazhi Xi?, Norberto C. Nadal Caraballo?,
Karlie Wellls?; U.S. Army Corps of
Engineers, Engineer Research and
Development Center, Coastal and

Page 7 of 10



8t Annual Probabilistic Flood Hazard

(Q{ U SNRC Assessment Research Workshop

March 21-24, 2023 (Hybrid)
e NRC HQ, One White Flint North
11555 Rockville Pike, Rockville, MD 20852
e MS Teams (see daily MS Teams links)
Daily Start time: 10:00am Eastern Time

United States Nuclear Regulatory Commission

Protecting People and the Environment

Hydraulics Laboratory, 2Princeton
University

14:25 - 14:35 Break

3B-4 14:35-15:00 HEC-RAS Modeling Framework  Kathleen Harris*, Chase Hamilton,

and Lessons Learned from Weleska Echevarria-Doyle, Meredith Carr,
Coastal Flooding PFHA Pilot Victor Gonzales Nieves; U.S. Army Corps of
Study: Coupling and Engineers, Engineer Research and
Automation of HEC-HMS and Development Center, Coastal and

ADCIRC Outputs to 2D HEC-RAS  Hydraulics Laboratory
Model Using Python

3B-5 15:00-15:25  An Overview of a Multi-Agency  Margaret Owensby*?, T. Chris Massey?,

Modeling Effort to Quantify Robert Jensen?, Norberto Nadal-
Future Conditions in the Great  Caraballo?, Madison Yawn?, David Bucaro?,
Lakes Johnna Potthoff?, Kaitlyn McClain?; 1U.S.

Army Corps of Engineers, Engineer
Research and Development Center,
Coastal and Hydraulics Laboratory, 2U.S.
Army Corps of Engineers, Chicago District
3B-6 15:25-15:45  Coastal Flooding Panel All Presenters
Discussion

3C 15:45 - 15:55 Day 3 Wrap-up

8" Annual NRC PHFA Research Workshop Agenda Page 8 of 10



L USNRC

United States Nuclear Regulatory Commission

Protecting People and the Environment

8t Annual Probabilistic Flood Hazard
Assessment Research Workshop
March 21-24, 2023 (Hybrid)

e NRC HQ, One White Flint North

11555 Rockville Pike, Rockville, MD 20852
e MS Teams (see daily MS Teams links)
Daily Start time: 10:00am Eastern Time

Day 4 (March 24, 2023)

Microsoft Teams Meeting (Day 4 Only):
Join on your computer or mobile app Click here to join the meeting

Meeting ID: 265 935 448 471, Passcode: vczg63
Or call in (audio only) +1 301-576-2978 United States, Silver Spring

Phone Conference ID: 231 644 916%# Find a local number

4A-1

4A-2

4A-3

4A-5

4B-1

10:00 - 10:20

10:20-10:40

10:40 - 11:00

11:00 - 11:15

11:15-11:25

11:25-11:50

11:50 - 13:00

13:00 - 13:25

Session 4A: Operational Experience

Session Chair: Tom Aird, NRC/RES

PRA Modeling the FLEX
Strategies for External Hazards

Failure to Verify Flood
Restoration Times at Millstone
Unit 2

Impact of the 2022 Lake Erie
Seiche the Davis-Besse Nuclear
Power Station

Operational Experience Panel
Discussion

Break

John Hanna*, U.S. Nuclear Regulatory
Commission, Office of Nuclear Reactor
Regulation

Dave Werkheiser*, U.S. Nuclear
Regulatory Commission, Region 1

Daniel Mills*!, Russ Cassara?, John Hanna?;
1U.S. Nuclear Regulatory Commission,
Davis Bessie Resident Inspector, 2U.S.
Nuclear Regulatory Commission, Office of
Nuclear Reactor Regulation

All Presenters

Session 4B: Wrapping Up

Session Chair: Tom Aird, NRC/RES

On Fuzzy-Systems Modeling of
Ponded Infiltration, as
Analogue to Flooding, in
Fractured-Porous Subsurface
Media

Lunch

Probabilistic Flood Hazard
Assessment for Local Intense
Precipitation at Nuclear Power
Plant Sites — A Pilot Study

8" Annual NRC PHFA Research Workshop Agenda

Boris Faybishenko*; Lawrence Berkeley
National Laboratory

Rajiv Prasad*!, Arun Veeramany?, Rajesh
K. Singh?, Joseph Kanney?; *Pacific
Northwest National Laboratory, 2U.S.
Nuclear Regulatory Commission
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https://teams.microsoft.com/l/meetup-join/19%3ameeting_NWEyYTBkNDUtOGRmOS00ODFjLTk5YzctMzAxODIyZjE2MTQz%40thread.v2/0?context=%7b%22Tid%22%3a%22e8d01475-c3b5-436a-a065-5def4c64f52e%22%2c%22Oid%22%3a%22af27561a-750d-4350-b536-f9e58cb1290d%22%7d
https://dialin.teams.microsoft.com/b83fc072-a76f-4670-911d-8dce7ad08a63?id=231644916

R USNRC

United States Nuclear Regulatory Commission

Protecting People and the Environment

13:25-13:50

13:50 - 14:00

14:00 - 14:25

14:25 - 14:50

4D 14:50 - 15:10

8t Annual Probabilistic Flood Hazard

Assessment Research Workshop
March 21-24, 2023 (Hybrid)
e NRC HQ, One White Flint North

11555 Rockville Pike, Rockville, MD 20852
e MS Teams (see daily MS Teams links)
Daily Start time: 10:00am Eastern Time

Research Activities on Extreme
External Hazard Risk
Assessment of Korean NPP

Break

External Flooding PRA
Guidance

A Proposal for Paradigm Shift
in Hydrological Ensemble
Predictions: From Parameter
Inference to Probabilistic Error
Estimation

Workshop Wrap-up Discussion

8" Annual NRC PHFA Research Workshop Agenda

Minkyu Kim*, Daegi, Hahm; Korea Atomic
Energy Research Institute (KAERI)

Marko Randelovic*!, Raymond
Schneider*?; Electric Power Research
Institute, 2Westinghouse Company

Vinh Ngoc Tran*!, Valeriy Y. lvanov?,
Donghui Xu?, Jongho Kim?; University of
Michigan, *University of Ulsan, South
Korea

Page 10 of 10



