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1. Motivation & Background 2. Objective and Methodology 4. Summary and Conclusions

& NWS Charleston, SC

« Historic rainfall event that produced widespread| | Evaluated model rainfall forecasts from the 12 UTC 1 October 2015 model run * Overall, the 12 UTC 1 October 2015 model runs resulted in increased
: - - : - : : : Historic Rainfall and Life-Threatening Flash
significant impacts across SC and portions of NC . Used the 4 day period ending 12 UTC 5 October 2015 for the “event” as that is confidence that a very high magnitude rainfall event would occur

Flooding possible through Sunday across
southeast SCI! Latest forecast:

* $1.492 billion in damages in SC with 19 fatalities (SC the time period that encompassed all of the significant rainfall * Models varied with the exact placement of the axis of the heaviest
Emergency Management Division . . . rain and the tight gradient, but still provided beneficial forecasts A
Jenty J ) * Chose the ECMWEF, GFS, and NAM for analysis as they are widely used at this gt s P ~—
* Approximately 410 roads and bridges closed due to time range * This was a critical time frame and these model forecasts combined  “*
flooding and/or damage, including a 74 mile stretch of I-| |, Study area included the NWS offices that County Warning Aross with WPC guidance allowed local NWS offices to begin ramping up
25 In SC IVI(U.S. Department of Interior Office of serve SC and included the location of the forecast rainfall amounts and issue Flash Flood Watches
mergency Management - - PR - . . . . L |
gency J ) heaviest rain and significant impacts . » Also, this was the time period when briefings and DSS activities for
» Confirmed failure of 36 regulated dams (SC Department |, compared model forecasts to observed . ma ' federal, state, and local emergency management officials began to
of Health and Environmental Control) values using raster datasets in ArcGIS ‘ take place and NWS offices started using enhanced wording such as |
. Maior river floodi th ded peaks of d at 17 s “Historic Rainfall and Life Threatening Flash Flooding” Gosniccased 471Gt
AU ey WG], WA BEEIEa) [pleteiss (I Releoio] e  Chose the 12 UTC 1 October 2015 model | o Pl el iy S ¥
river gauges and 15 others that had peaks in the top 5| | ¢ycle because it was from this point onward ﬁﬁ + Future work: analyze other model cycles, ensembles, or specific time . = =
for the period of record (USGS) that forecasts and messaging ramped up e periods during the event
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W s e N st 2uaw (g am 10/1/15 through ~8 am 10/5/15
T e R N 7 o (VIS hrongh 101 3. Model Rainfall Forecasts and Difference Fields
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3,03 NgAI08 2 2;—9329353 ves - 46245545405 499 . 10/1/15 12 UTC Model Run 10/1/15 12 UTC Model Run
5.02 6.2 L 3.3{5{.:(?:;;5 E.STEE 53163 7.7 456 3"3 e > - 412 643 EC MWF 96 hour Total Rainfall Departure from Observed
6335 5'?35 ?‘;}H\:ﬁl::‘f: i T:":m 1.-' 335 5:33 33?2 :;5 =0 "'32/ 9 - - -
» Almost 20" too dry In the area where the highest rainfall totals were observed » - 0
2J:E1“:*:312.5%52 324;9435 - ""5‘538” jg:us / 2415. ; :;z 8;22 56 A8 l " I . 7 . . |
I %2251830 -r e - Maximum rainfall total of approximately 10" displaced inland of the observed maximum &
L1313 L5 al08 152'295:; 14:5 " ;3552 A g5 s I_?;E'W In Inches o _ . |
e 2 ey ;é;m T o il _— e * Too much rain in the NC foothills and the NC/SC piedmont -
L 0.53 ore 2 421:32;255[]33?5 ??E 991n & 1?5;1 4" g | Eggggg - - recipitation recipitation
ol Nt (aEe oo » Generally did well across the SC Upstate region J i nches i nches
1.nzn'fiz,¢a o8 i f';;ﬁ - 3459 B s 1 " EDDHEEI - -fgﬂﬁ“’};gg DeDarturg Statistics .;Dngogrg;
s, 0 uisz 133 dov- 535 « Did an excellent job on the west and southwest periphery of the heaviest rain with R e e e
Rt : T Sy ean: -1.70 .
wa VWS S5 TRAMS Oter St departure values of around 1-2", best of the 3 models In this area Standard Deviation: 4.83 2
e 3 e = SN ~ S
e ey I N R i by e ﬁ” - Driest of the 3 models with an average departure across the study area of -1.70” ﬁ wor ﬁ bt
R e I i
* Widespread area with rainfall totals 12°-18" or more GFS GFS
G FS 10/1/15 12 UTC MOflel Run 10/1/15 12 UTC Model Run
. 96 hour Total Rainfall s Departure from Observed
* Top 5 recorded 4 day totals: | | - | .
* Highest rainfall totals of the 3 models with a maximum of approximately 18" in very close sg %
1. 26.88" Mount Pleasant 6.4 NE (COCORaHS) proximity to the observed maximum
2. 24.22" Huger 3 NNE (USGS) « Too wet on the north side of the observed rainfall maximum, appears to be that its
3. 23.61” Charleston 5.4 SSE (CoCoRaHS) heaviest precipitation was shifted slightly north I —
. . . . In Inches In Inches
4. 23.35” Kingstree 9.5 NW (CoCoRaHS) * Also too wet inland along the central SC/GA state line as well as across the higher terrain - Departure Statistis -
| of NC and SC . e 1397 oo bar
5. 22.82" Kingstree 1 SE (USGS) e . . . ar-nar Standard Deviation: .93 : e
 Similar to the observed rainfall by showing 2 bands of maximum swaths along the SC o7 't B
pre— coast, but too wet across the entire domain with an average departure of +2.33" war 17 ﬁ Sy
* Numerous 1, 2, T e O w\
r - GREENVILLE o SPARTANBURG 9
3’ and 4 d ay g L WP N -
rainfall records N AM 10/1/15 12 11}1?(1;1 Model Run 10/1/15 12 g;xg[ Model Run
b r O k e n 84 hour Total Rainfall Departure from Observed
. Many areas * NAM run length is 84 hours, 12 hours less than the analysis period g e
experienced > .  Maximum rainfall totals around 16" closely located to the observed maximum values
rainfall, at . o | | | |
. » Didn’t spread heaviest rainfall far enough inland across the NWS Columbia, SC area
numerous time
ranges, with :? * Too wet on the west and southwest periphery of the heavy rain axis “ninchos i inches
AEP’s equivalent || s====.. b S . \ . M ocluor|| || Departure Stafisfics W
d _ « Lowest departure across the study area with an average of -1.39” and it seemed to be on - Mimimur: 17 55
to a 200, 500, or Excee%‘;‘:,‘:e":r?;;“;’.ifu;:(22‘::;*:0?;:..,0“rRamfa.. - - - R Mean: 136
1000 year g to something with lesser amounts across the NC mountains g Standard Deviation: 4.25 3 S
rainfall event ) A S  On the same track as the GFS in showing 2 bands of maximum swaths along the SC e ﬁ -

reate ctober 20
Precipitation frequency estimates are from NOAA Atlas 14, Volume 2, Version 3
ai -hour multi @< 1/1000

coast, but much too dry in the greatest impact area




