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1. INTRODUCTION
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2. EXPERIMENT DESCRIPTION

Experimental Forecast Activities
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Z1-HR NSSL QP
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Collaboration with NSSL’s HMT-Hydro
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i #1 — Rate the following statement: The spatial accuracy of the Day 1 FFalR Excessive Rainfall Outlook for the previous day was skillful.

Ranking 6/20 621 622 6/23 627 628 629 630 TM1 TH2 M3 Total
1 - Strongly Disagree . . : = - | - - o 5 -1
2 - Disagree 4 4 i 8
3 - Neutral . e 0 &y 1 4 2 14
4 Agree e G = 4 : 2l 3 e 26
£ - Strongly Agree - o 5 2 ' = 21 15
Average 4 5 a5 4 3 6 22 2.2 3.333333 3.166666 4.333331 3.666666 3.71875

Ranking 620 621 622 623 6T 68 6290 en0l Tm| a2l 13 Total
1 - Strongly Disagree ' i | . o i ' 2|
2 - Disagree . 1 3 3 3 13
3 - Neutral ' de e 3 1 o 17
4 - Agree ' 3 3 o e 1 4 23
5 - Strongly Agree i i 2| 5] ; L 2 9
Average e Lk 5 32 1§ 3 22.666666 2.166666 4.3333332.833333  3.375

Figure 81 1x ToYWC/T zk “mf thz¥ix 1 ¢¥zbF!! Y 5=>M{5d¥z ~ mfx FOYOY 1x1 33Y6K 3z¥FoY! !

FFalR Evaluation Comments

Forecast Date: 14 July 2016

| EVALUATION

| Day 1 Excessive Rainfall

| Outlook - Spatial Accuracy

[ Day 1 Excessive Rainfall

| Outlook — Probabilities
Day 1 Probabilistic FF

| Forecast — Spatial Accuracy

| COMMENTS -
They hit the areas and taikmg about the rnam areas thew,r exceeded

flash flood guidance. The area of excessive rainfall was correctly

; .couered

The area up in Mame was too hagh the max in Ohm was !ncorrect But
looking at the QPE , they didn’t have much. )
They had the orientation incorrect where the heaviest ralniali cccurred
because in the briefing they were expecting more of a south to north
track. Orientation was incorrect but in terms of focusing our attention,

it did that.

Day 1 Probabilistic FF
| Forecast — Probabilities

Too high -- 30 too high, 10 was justified. Recognized that this is very
subjective given the procedure you're supposed to follow in evaluating
probabilities.

| FFalR Products/Briefings
| Benefitting SA

All the focus areas were where the concern areas were,

| FFalR Products/Briefings
|_Benefitting Watch Det
| Performance of Dav 1
L Day 2 ERO

Spatially they did better but by magnitudes they did worse.
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to _NWS, _NWS, NWS, _NWS, _NWS, NWS, russ.schumacher, David, b [~

Flash Flood and Heavy Precipitation Forecasting Colleagues,

This is the final week of the 2016 FFaiR at WPC. During the first three weeks of the
experiment, our daily forecast briefing call was with the HMT-Hydro Experiment in
Norman. Since the experiment in Norman has concluded, HMT-WPC is making our daily
briefing call available to all WFOs.

Today's briefing will feature experimental data sets used to make a CONUS ERO, with
special focus on the upper Mississippi Valley and Great Lakes, as well as the potential
for monsoonal driven convection over 4 Corners region of the Southwest.

The call lasts 20-30 minutes, from 1800-1830 UTC, and the dial in information is below.
We hope you can join us.

Figure 10. 1x foYWCF zk “'mf fwYn X"z “'mf LAAY, A5} Yxd TH* 3z¥foY ! % )za A¥Y®ThE
dfn@Rax 1 “mF HHM awfix zx “mF 4zMz=>FFax 1 HEF XY zxd

Data

bx Yddn 1zx "z “mf kow wev tibFx F¥ 10 F zk zCFEY nzxYv dF Fawixnd b Yxd Fx! Fwarf 10ndYxbft
“mf ayAg 33Y6K . CRawWFX " kFY O¥Fd kz©¥ FoePawrx Yy Fx ) fwarf ! Ffw!i “mf L z¥wiLbYvf

X Fwarf zk ACCz¥ Oxi '+ ALL . AE ;¥Yu £ WiE ayAas ¢¥zendfd a+ “mF L z¥w H¥Fdb 1zx *Fx ¥
ALH*EE “mF FeCRaw X Yy L Z¥WILbYVE . x ! Fwarf 3z¥FbY ! 4LL. 3U4 k¥zw “mF Nxi@F¥ln '+ zk
AuYmzwyY GANA Yxd *Fx ¥ kz¥ IxYit!n! Yxd H¥Fdib nzx zk L"z¥w) & THLE “'mF . °CRaw X Yy Snlm
KF1zi©nzx .x !} fwavf 3z¥fhY! " 45K.3U4 ¢¥z®dfd at . >*t Yxd Y wzdikifd @F¥jnzx zk 'mfLL.A
¢¥zOdfd ax TH*T MmF Fe¢RawTx” Yv'z kFY ©¥Fd HFOF¥Yy df Fawnxnt b Fo¢PawTx Yy
mim¥F! 20 1zx 1ondYxbF 1+ Fw! i “mF FeCRawrx Yy Silm K1 zv© 1zx KY¢id KFk¥Fim 4. LK=
5KKK®ai ¢¥zendfd a+ “mF .Y¥'m Lt} Fw! KEIFY¥om =Yaz¥Y z¥+ 4. LK=4 "'mF Foefawrx Yy 2z¥'m
TwibbYx >F1zIbVf >zdfy ¥Yend ¥Fk¥Fim 42 1 >KKa ¢¥z@ndfd at . >*t Yxd "'mF 2Y 1zxYy TY ¥
>zdfv ¢¥zendfd a+ "mF AkkibF zk TY F¥ H¥Fdib nzx SATHA MYarF A 'owwY¥ f! “mf wzdfv dY'Y
my”" Y mFkzh©! zk 'mF FeePawWTX T >z¥F nxkz¥wY 1zx Yaz©" FYbm wzdfin! ¢¥zendfd afiz” |

Table 1. 3TY"O¥fd yypa 33Y6K df F¥wixn; b Yxd x} fwarf wzdfv 1ondYxbf &. °¢FawFx Yy
1OndYxbF n} nx “mF dY¥uf¥ imydfa

Provider Model Grid Spacing Forecast Hours Notes

- i 21> 1 A3
A& uw CYYFX CHACYYRCE ACH¥Y nzxYy ? 1 >t ixbiod F} Aa

?*.H ?1> 7 o Cea AP G e uw ¢Y¥FX" wzdfi Yxd a uw
auw axf} ay axf}4 *APNL xF!"
: 1
e *A? ! %
o | oo |, | | AL
! 4endYxbf aa mzex eY\of}

K3*YdzwYnx 1¥d!

10



Snlm ¥F! 20 nzxt mzO¥+ 0¢dY FdE

?*_H 5KKK Auw AA bzx@fh 1zx Ywz nx1 xF}” zk “mF
KY¢nd Kfk¥Fim 8K THE wzdfy
- < 5o 2*A CY¥Ywv zk SKKKOAEE mz©¥i+
2% o —
7*-H SKKKea Auw Ac O¢dY fdt bzx@fb 1zx Ywz nxl1
?>>) x < L@ 17X -
L KT auw e ?(nwif_fl? lz(‘i?\lzl_x\?vzbd?v)'(
TK3I?LL= 4 e ' !
5z0%+F ©xbzO¢rFd YXYit!n! Yxd
) kz¥FbY!™ 1+l Fw mY” ¢¥zendf!
Pt 2Y1zxYu TY ¥ aAy W ﬁc 2\2(@?: F¥FYwkiz kz¥ alC wiwizx ¥oF¥
- i
>zdfi 17 T>4 Auw l\§ ave ¥EYbmF! Yxd z'mf¥ med¥zizlib
- ixkz¥wY 1zx zx Auw Yxd aAyw
% H]
PLL=U5 . L7 K3* H¥Fonen™Y "nzx AYxd g m¥ H¥Fongn™Y "nzx k¥FaOfxht
T U,*LN o KFbOWFxbf Auw aat A AVE aA Yxd T wY ] aYifd zx m}“z¥bYy
LYY Arwy! Az Ayy +FY¥0x F¥RYvld za:f¥®Y"nzx:T
3FY O¥F} Yx mzO¥i+ kz¥fbY|” Yxd
< ) ) Y InwnY 1zx bbvf kz¥ 't A uw
1 1 1
q@cmm;@%'éi"}z,.@gﬁ *A?NL xF!" Yxd 1™t 22¥'m
. NeET 1 1 A3 T N1F!
. 21> KYeid Ruwixfia | yaiAaiAcmzowyy | ‘WHADYXAduw dzwiid Nify
= KF¥Fim A uw ACY¥FXs ¢a mzow! mtad A, XSY¥ Yxd
! SOV U ! E At IXbz¥CZ¥Y £} ¥YdY¥ ¥Flfb n@n '+
ié m%?él'? Xz} YiiwnY nzx (£ fw @Y Y
! bzwevFe bized YxYvt!n!
Y¢¢¥zYbmi
5204+ 20" "z Aé
mzO¥} Tef¥t mzC¥ LSCPAWEX Yy @F¥ nzx zk 'mF
.LK=04L, .LK= 5KKK®a Auw 5z0¥%+ 20 "z Ag | ?*.H5KKKeaE mzO¥+ o¢dY faE
mzO¥! Fof¥: A bzx@Fb 1zx Ywz x|l
mzOo¥|
?fhlmaz¥mzzd x| fwanx|
Y¢¢¥zYbm bYiboY Fd z0F¥ Y Auw
5KKK I¥d zk w1 IFd . LK=
LK=UAL Mw FivY 11 A uw a3 5KKK@a df Fwnxn) th wiwaf¥i
T X fwarf H¥zaYannnf} Y'Y ¢znx”™ ¥fkf¥ "z
A5KKKIM=.4 “mF bmYxbf zk febffdixl Y I®Fx
‘m¥Fimzvd jzw mP¥E TmY
ayfuw ¥Ydno! Y¥zoxd ‘my” ¢znx
THHLLA =>zdukibY nzx zk “mF z¥lnxYv
LH*U. LK=UTH* o Auw ad LL.A ¢¥z@ndfd at LH*] ¥FwzoF!
! LH*TK3 Yxd Ydd} 5KKK
-SCPAwWTX Y @F¥jnzx zk 5K.3
“'m é wiwaf¥] &kf R 21>
=>* 5K.3U Auw Ag *A?NL xF}" "mYx zCF¥Y nzxYvd

~mibm ¢¥zdObF} x| Fwarf wfYx
CYFDIC X “m¥FF dikkFEFX kz¥wi i

11



Yxd ¢¥Fbn¢n Y nizx ¢¥zaYamn '+ zk
fobfFfdYxbf zk JH3E 334f Yxd

)
. AAY A4 1 A? 5
: TK3NKT ; ) AAIwTwafy iAa IKTeA 2>=)a
ANU*THL LL.3U Auw ay x| fwavf kz¥fby] " d0¢ "z ayYmd

VYD YT yyyy NM*

)T @F¥nzx zk 'mf z¢F¥Y nzxYy
>* 4.3LU AAA uw Aca 4.3LOWx1 Y xF 3¥FaOfxbt
>Y"bm bYna¥Y nzx “FomxnaOFl

Operational and Experimental Deterministic Guidance

RFC Flash Flood Guidance

Y im 3izzd 40ndYxbT d3344n; ¢¥zdObfd at FYbm nxdi@nd©Yv 2T L Kn®F¥ 3z¥FhY ™ *Fx ¥ dK3*4 nx
Ybbz¥dYxbF ~1'm FYbm K3* dzwYix &3n10T AAZT MmF¥F Y¥F kz€¥ w 'mzd! bOWFX v+ Fweiz+fd "z
b¥FYf 3341 =owdeFd 31Y!m 3izzd 4endYxbF =334 4wddfd 3WY!m 3izzd 4endYxbF 443344
,1¥al Fd 3vY!'m 3izzd 4endYxbf &, 3344 Yxd “mF 3iY'm 3vzzd Hz X nYv ixdF° 433H64T MmF¥Fkz¥ft
“mf wf'mzd zk ¢¥zdObix1 334 n! ixbzx !t FX Yo¥z! ! K3*!T TH* bzwenf! “mF 1ondYxbF kézw
FYbm K3* "z b¥FY £ Y *A?PNL Aluw ¥F! 200 1zx wz!Yib 334 1¥di MmF *A?NL wz!Yib! Y¥f

Wl YweFd Fof¥ g mzO¥! ayye yab Aak AC NM*iE a©” Y¥F ©¢dY Fd mzOW+ “z YbbzOx™ kz¥ “mf
WO 1ondYxbF ! lofd a+ K3*!1

Figure 11. Mmf dzwYnx! kz¥ fYbm 2 TL Ki@f¥ 3z¥fbY ! *Fx ¥ 32AN102TLE Y R4 FY mPdilzesl

Precipitation Recurrence Intervals

H¥Fonen"Y nzx KFhOWEXDT 6xX F¥RYv] aK6ja Y¥F k¥FaOfxb £} wY ] 1TXF¥Y " fd wYixit kézw ?AT T
UyY VAR *nwY zvz I+ zk NLAL ¥Yax IYRE!T LY nd thYv YXYve ) Y¥EF YeenFd "z “mF ¢¥Fnn Y nzx
binwY zvz 1+ "z TEXTEY™F C¥Fnen ™Y nzx YwzOX"| ¥FC¥F XX nx1 "mF YCC¥z nwY f k¥FaOfxht zk
Zbb@WEXLT 3FTIT A +FY¥E A +FY¥IE AYY +FY¥IE bl 4 kz¥ @Y¥zO! YbbOwenY nzx ¢Fzd} &Fi1T A
wix© FIE Ay wix© FIE A mz@¥E ad mzCO¥IE £ blal Kb! bYx mfve “z ndFx ks “mF ¥Y¥+ zk Y ¥YixkYw
FOFX " kz¥ Y I®Fx Y¥FYE YvRY nx ] kz¥FoY ! F¥ "z Yaxz¥wYu z¥ ¢z FX Ywe For¥Fw ¥Yixkyw Fofx 1

K6! Y¥F YOYNYavF kz¥ nx F¥OYv! zk &F Af AVt aAE Ayye Ayy Yxd Ayyy +FY¥IE Yxd Y¥F wY!0¥Fd x
axbmEIT 10y VAR Y'Y z@F¥ MFeY! Yxd HYbrkib 27T Y¥F 1w ¢Fxdnx IE Yxd Kb} dz xz”* YbbzOx™ kz¥
YX FofdFx " bzxdizx!T 1x FOYWEF zk 'mF g mzO¥ Ayy +FY¥ ¥FbOWFXDT nx F¥BYv kz¥ “mF *A?NL
0! Imz x ax 3nlC¥F Aal

12



il \ e
1{o \ -1d0 [ 30
QPE_RECUR MON 010101/0000%000 6 HOUR 100 YEAR RECURRENCE INTERVALS (inches)

Figure 12. 1x T°YwWC/T zk Y kOw Kb wY ¢ dpyy +FY¥ Kb z&F¥ a mzC¥;4 YRYnYavrf "z kz¥fbY| T¥; az'm
ZCP¥Y 1zxYws Y TH* Yxd ix “mF 33Y6K . °CRawFx 1

OWP’s National Water Model (NWM)
Mmf 2T > n} YXx mzO¥+ OxbzOGvFd YXYvtjn} Yxd kz¥FbY} " 1£1Fw 'mY”" 1w ¢¥z@ndf | ¥FYwkiz  kz¥
alC winzx YO ¥ ¥FYbmF! Yxd z 'mF¥ mxd¥zvz Inb nxkz¥wY 1zx zx Auw Yxd aAyw 1¥d!1

MmF bz¥F zk “mF L1 Fwnd “‘mF 2* 1KV10¢¢z¥ Fd bzwwOxn+ TK3V5+d¥z mrd¥ziz Inb wzdfil 6

X EFY ) kz¥onx D kizw Y ®Y¥T '+ zk 1zO¥F! ixbiodnxl >K=>L ¥YdY¥ 1YOIT zal F¥@fd ¢¥Fnen Y 1zx
dY"Y Yxd SKKKE KTHE 43L Yxd *3L ?2THkz¥fbY!™ dY"YT TK3Y5d¥z 1! bzxkl©¥fd "z ©! F “mf
2zYm=>H =Yxd LOKYbF >zdfi i=L=>4 "z IwerY FiYxd !O%YbF ¢¥zbF! I FIT LECYYY £ Y R ¥z0 x|
wzdovf] ¢Fkz¥w dikkOjn@f YO JO¥KYLT ¥zO 'nx1 Yxd | Y'C¥Y " fd |Oa}C¥YbF iz  ¥zOnxl zx Y
aAyw 1¥ndE Yxd wo!lunx IOwibOx IF bmYxxfy ¥z©@ nxl dz~ x 25, HiO!Sa ! ¥FYw ¥FYbmF! T KioF¥
YXYv£} £} YXd kz¥FbY |} Y¥F ¢¥z@ndfd Yb¥z)} Y dzwYix fxbzweY ] jnxl "'mF *A?NL Yxd

mxol¥zvz InbYw+ bzx ¥a® ix 1 Y¥FYIE ™ mvF vYxd 'O¥%YbF zO ¢O™ n} YOYnYavF zx Y w¥I ¥ dzwYix “mY”
o fxd! aftzxd ‘mF *A?NL 1x "z *YxYdY Yxd >F°bz ¥z0Ima kizw WY 1"0df AC? "z AC?4l Ix
FoYWOVF zk “mF I¥FYwkiz— YxzwYit ¢¥zdOb™ 1! tmz— x 1x 3nMO¥F AAT MmF !+!Fw ixbv@d ! Yx
YxYuein! Yxd Y iwnY 1zx bzxkil©¥Y 1zx Yizxl ~1'm “m¥FF kz¥FbY ! bzxkil©¥Y 1zx!T NL4AL
F¥FYwkiz zal F¥Y nzx ! Y¥F Y Y Fd nx 'z “mF YxYikIn! Yxd Y3 iy nzx bzxkil©¥Y nzxE Yxd Yw
kz©O¥ bzxknl©¥Y nzx! afxfki" kizw “mF ixbi©lnzx zk Ataay ¥FI F¥@z¥!l MmF 2T = n! ¥Ox 1x kz©C¥
bzxkl©¥Y 1zx!

~

ExYvin! Yxd YEHiwmY 1zx A mz©¥ 'xY¢imz”
I Lmz¥ YKYX 1T AC mz©O¥ df Pawnxn! b kz¥Fby!”
i >FdiowiKYxIF Ay dY+ df Fawma! b kz¥foy!”
=zxIKYXIF Ay dY+ Fx ! fwarf kz¥fby!”

>

C

C
—

13



National Water Model Streamflow Anomaly (Experimental)
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EMC North American Model Rapid Refresh (NAMRR)
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High Resolution Rapid Refresh Operational NCEP (HRRRv1) and Experimental NCEP/ESRL
(HRRRv2)
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Experimental Ensemble Model Guidance

ESRL/GSD HRRR Time-lagged Ensemble (HRRR-TLE)
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EMC FFalR Experimental High Resolution Ensemble Forecast (HREFX)
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EMC One-Degree, Calibrated, Experimental Global Ensemble Forecasting System (GEFSX)
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Extreme Precipitation Forecasting Table (EPFT)
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QPF/ARI* Potential for Damaging Impacts to Life and Property**
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GOES-R Advanced Baseline Imager (ABI) Algorithm for Rainfall Rate/QPE
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3. SYNOPTIC OVERVIEW AND DAILY IMPACTS THROUGHOUT THE EXPERIMENT
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JRUHFD
9DOLG ( 9D807"&G )RHF D¥WD 1R WV
'‘DWH
Central Mississippi River
21 June 2016 15-12 |Valley and Colorado
18 - 00 No Forecast
lowal/lllinois, Appalachians,
15-12  [Maryland/Delmarva Flash flooding inundates a Washington
22 June 2016 Maryland/Delaware/Northern Metro subway station during the evening
Virginia and West of June 22.
18 -00 [Virginia/Kentucky
Lower Great Lakes region Numerous flash flood reports throughout
23 June 2016 | 15-12 [and Ohio River Valley Ohio including several reports of roads
18 - 00 No Forecast under water throughout Central Ohio.
West Virginia and ] ]
24 June 2016 | 15-12  |Nebraska/Eastern Colorado |Devastating flooding. G H B Véver
1,200 homes destroyed
18-00 [West Virginia
West
Virginia/Virginia/Northern
25 June 2016 North Carolina and Central
15-12 Plains
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