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Overview

This service assessmdntuses orthe historic flooding in central lowa frotate May 2008
through June 2008. It is specific only to thational Weather Servidees MoinegDMX area
of responsibility, which includes 51 central lowa counsiad 46 river forecast point®n 3
major river basins

During this time period, the DMX Sen®erviceHydrologis{SSHposition was vacant. THeSH
vacancy had major impacts on office workload staff availability to handle the flood threat,
YR NBFR& SELISNI A & SiveisBrd fobdRmipgicE. OSY i NI f L2gl Q&

In addition to the flooding threat, the DMX staff also tackled numerous severe weather
outbreaks during which 362 Sevefdunderstorm and Tornado Warnings were issued, and 483
reports of severe weather were recorded, including é@arts of tornadoes.

Hydrologists from otheNational Weather Servic&NVS locations were rotated through the
DMX officeon a temporary basiduring peak flooding, and their effortgere appreciated. Still,
heavy workload demands (includi@g0hours $affed at the State Emergency Operations
Center(SEOQ)caused the flood forecast responsibility to fall upon the entire DMX staff, and
not just one or two individuals. Normally this effort would be expertly handled by the DMX
Senior Hydrologist, maintaimg a focus andatime continuitythat wasdifficult to match during
the floods of 2008.

As such, this service assessmeminmarizeshe efforts of the entire DMX staff to provide
exemplary flood warning and forecast services, with the attengesitiveand negative
aspects.Fifty-sevenfindings and recommendatiorfer improvement were identified by the
DMX staffreflectingtheir desire to providéetter service more efficientlin future events.
Most of the recommendations were internal to NWS op&as, so they are summarized here
for brevity.

Figure 1 lowa map showing counties in the DMX areaesiponsibilityor County Warning Area
(CWA).



Central lowa Floods of 2008ervice Assessment Team

A serviceassessmenteam was formed shortly aftehe floodsbegan torecede The team goal

was toevaluatethe DMXserviceand operations, plus extaal response to the event. The

Central lowa Floods of 20@&:rvice Assessment Team focused on three primary arstesnal
operations and forecast pross, NWS products and service, and external service and response.
This assessment reviews multiple events over a period of weeks, and on time scales from flash
flooding to mainstem river flooding.

Theserviceassessmenteam reviewed the evestmet numeroustimesto discuss best
practices and findinggnd developed recommendations to the findings to impro@MX

operations in future events. Itisth€ 1 YQ&a 3I2+f (2 bOod@minth&t & RS

event and to improve future operations.

Internd operations and forecast process Karl Jungbluth, Ben Moyévlelinda Albrecht,
Rod Donavorkrank Boksaleff Zogg

NWS products and services Ben Moyer, Steve Teachout, Karl Jungbluth
External service and response: Roger VachalelBrenda Brock

Ovewiew of rainfall and flooding: Ken Podrazik, MileSchumacher
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Acronym Definitions

12Planetg internal NWS chat software used for office forecast collaboration

ALc annual leave

AOP¢ Annual Operating Plan

ARXc National Weather Service La Crosse, WI

BLESS an internal NWS procedure for approving river forecasts before they are disseminated
CDT¢ Central Daylight Time

CF&, Cubic Feet per Second

COOPc¢ Cooperative Observer

CRH; Central Region Headquarters

CSk critical successndex

CTAc caltto adion

CWA( countywarning area

DATACG, Data Acquisition employee

DMOI4c Des Moines River af2Avenue forecast and observation point

DMXc¢ NationalWeather Service Des Moind#

DVNc National Weather Service Davenport / Quad Cities

ECc eventcoordinator

EF3, EF§ Enhanced Fuijita Scale tornado damage rating of 3 and 5, respectively
EM¢ emergencymanager

EMChat Internal chat room used to communicate between DMX personnel and county emergency
managers of central lowa

EOQ; Emergency Operations Cente



ESF, Hydrologic Outlook

FAR falsealarmratio

FEMAc Federal Emergency Management Agency

FFAG Flash Flood Watch

FFMR; Flash Flood Monitoring and Prediction software
FFW Flash Flood Warning

FLWg Flood Warning

GHGC Graphical Hazard Generator

HIC¢ Hydrologistin-Charge

HMT¢ Hydro Meteorological Technician

HSEML, lowa Homeland Security Emergency Management Division
HWOc¢ Hazardous Weather Outlook

HydroViewg hydrologic data viewing and manipulation software
ICP¢ Incident Command Post

IDOTc lowa Department of Transportation

IEM¢ lowa Environmental Mesonet

ITO¢ Information Technology Officer

LP1¢ Local Primary Emergency Activation System

MIC¢ Meteorologistin-Charge

MICRN; Metro Incident Command Radio Network

MRCGQ; Midwest Regional ClimatCenter

NCRFGE North Central River Forecast Center

NOAA National Oceanic and Atmospheric Administration
NWRc¢ NOAA All Hazards Radio

NWSc National Weather Service



NWSChat, NWS sponsored interndtased chat software used to communicate with varioytemal
partners

OAX¢ National Weather Service Omaha/Valley, NE
PDS; particularlydangeroussituation

PODx, probability ofdetection

QPR quantitative precipitation forecast

RFQ; River Forecast Center

RiverPrag river product formatting software

SEOC State Emergency Operations Center

SEOCChatInternal chat room used to communicate between NWS representative at the SEOC and
NWS offices serving lowa

SO Scienceand Operations Officer

SSH; Senior Service Hydrologist

SVR; Severe Thunderstorm Waing

USACE United States Army Corps of Engineers
USGS United States Geological Survey
WarnGeng warning generation software

WCMc¢ Warning Coordination Meteorologist

WFOc¢ Weather Forecast Office



Summary of Rainfall and Historic Flooding

The Des Moies, Cedar, and lowa Rivaasins, including their tributaries, were affected in the
late spring and early summer by the historical Midwidsbd of 2008. The flooding began with
an active 20072008 winter season where abundant snowfall and ice accumulstozcurred
across the stateBelownormal temperatures and abovenormalprecipitationplayed a
significant role in the recortdreaking flooding oMay and Jun2008.

lowaGovernor Chet Culveonfirmedthat damage across the state was nearly $10 billion,
makingit the worst disaster ever to occur in the state of lowkhe floodingacross lowa and

the rest of the Midwest resulted ithe governor declaing 86 of the 99 counties in lowa atate
disasterareas. In addition to thestate disasterareas,federaldisaster declarations were issued

by FEMAFederal Emergency Management Agenfoy)80 of lowa's 9%ounties Within the
DMXCWAA44 of 51 countiesvere ceclared afederaldisaster and all but three were declared
state disasterareas(Figure2). Property and crop damage across lowa reached incredible
amounts from theFlood 0f2008 Estimates on property damage may exceed one billion dollars
once all insurance claims are complatdile the statewide crop damage exceeded four billion
dollars. At the heightof the flooding in mid June, roughly 2.5 to 3 million acres of corn and
soybeans were underwatavhich placedjust over 50% of the statewide crapthe categories

of fair, poor,or very poorconditionfor each crop' An estimated 2.3 million acres, obaut

ME: 2F L2gl Qa ONER LXK L. Bdi Erosiis defindda@Z WBnora ®ris bf S NP & A
soil loss per acreAccording to thdowa Department of Agriculture and Land Stewardship
estimate of $40million in damagesccurred to water conseremn structures.

lowa Counties Receiving L

Disaster Proclamations
Updated August 14,

‘‘‘‘‘

Figure2: lowa Counties Receiving Disaster Proclamations from the State of lowa and the
Federal Government.

! USDA lowa Crops & Weather, Vol11B



The lowa Department dfransportation (IDOT)ad major infrastructure damage to primary
highways, secondary aals bridges, andhe railroad systemReports from thestate indicated
that 125 miles of primary highway in lowae washed outcompletely by the flooding and
forcedthe closure of 464 mileworth of lowa's primary highway systenDverthree hundred
bridges and overpass where damaged or destroyeéround1500 miles of road were in need
of replacement following the floodsThe peliminary damage estimate for road infrastructure
was $80million statewide ThelDOT Office of Rail Transportation reported railroad brilges
andover 400miles of trackwere damaged or destroyely the flood waters. Along with the
railway itself, replacements of therossing signalsnile markersand other related railroad
equipment vere needed Thestatewidedamage to the ailroadsysemwas estimated
between$68million and$83 million, and was expected to take 6 to 12 months to regeim
the time of the disaster If the loss of revenue due to delays and costs fronnaeting of
shipmentswasincluded this number would increase amatically

The extremelactive weather pattern which sparked ttmstoricflooding began during the

week prior to Memorial Day, and the bulk of the precipitation continued through the middle of
June(Figure3). From May 22d through June 1th 2008, Ds Moines, lowa received 13.4
inchesof rainfall. Waterloo, lowa received 12i8chesof rainfall during tlis same25-day span.

In sixteen of the twentyfive days, Des Moines and Waterloo received measural#eipitation
greater than 0.0inches Some 6 the heavist daily rainfall totals occurretietween June 8
andJune8". In fact,arecord daily rainfall amount of 4.liBchesoccurredon June ' in Des
Moines.

OnJune?, Webster City, lowa, received a record daily amount of 4ndBesand o June 8,

Mason City, lowaeceived a record.90inches During the height of the flooding on June 12,
2008,WSR88DDopplerradar estimated 8 to 15 inched rainfallaccumulated across central to
northeastern lowa oveand including the previous4 days(Figure4). The statewide average
precipitation from January to June 2008 was 24.47 inches which was 8.13 inches above normal
This becaméhe wettestJanuary to Jung@eriodon record. Statewide records date back to

1873. Thelowa statewide averagprecipitation for June 2008 totaled 9.01 incheich ranks

as the seconavettest June among 136 years of recor@&everaktooperativeobserver(COOP)
stations across lowa reported record rainfall amounts for the month of June 2008 (Bjgure



Total Precipitation (inches)
Cad June 1-15, 2008
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Figue 3: Total precipitation (inches) during the period of Juié 12008. Magourtesy
of Midwestern Regional Climate Center (MRCC).

Figure4: June 12, 200&adar-estimated totalrainfall across lowdor 14 daysending on
the 12",



June 2008 lowa Cooperative O
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Figure 5: lowa CGOPs that broke precipitation records for the month of June.

According to the lowa Crops & Weather report, provided by lowa State Climatologist Harry
Hillaker, forthe week ending June 1, 2008, the statewide average precipitation was 2.32 inches,
whichmorell Ky R2dzof SR GKS ¢gSS{teée y2NXIf 2F monn
week in 40 weeks. The following week, ending June 8, 2008, the statewide average for
precipitation was 5.00 inches which was 575% of normal for the week. The highest report was
a 2day unconfirmed amount of 16.27 inches in Dorchester (northeast). And for the week
ending June 15, 2008, the statewide average precipitation wasi2cB@s once again more

than double the normal amount of 1.10 inches.

Out of the46 river forecastpoints within the DMX CWA leven sites reached record crests

during the month of Jum 2008 (see Table 1 and Figuje Bwelve other forecast points within

the DMX CW#Aeached major flood stage, as well as Saylorville Reservoir. In fact, Saylorville
reached a near record height of 890.87 feet, which vaasere 1.16 éet off the 1993 record

level. Water came extremely close to the bottarithe Mile Long Bridge (Highway 415) over
Saylorville Lake (Figures 7 and 8he Des Moines River at*Zvenue (DNDI4) crested on

June 18 at 31.57 feet with aiver flow rateover 50,00Qcubic feet per second (CEE)FS is

defined as a volumetric flow rate that is equivalent to a volume of one cubic foot flowing every
second through a given surfactn other words the flow rate is the volume of fluid which

passes through a given surface per unit time. A great visual interpretation of CFS is to compare

2 USDA lowa Crops & Weather, Vol1B
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it to a basketball, which is roughly one cubic faovolume Hence, 50,000 CFS can also be
seen as a wall of(5000 basketballs per second flowing by a given point.

A levee breech occurred on June 14, 2008 near the Birdland dos& to downtown Des
Moines This prompted Des Moines city officials to issoleintary and mandatory evacuations
to the residcentsof around 270 homes in the Birdland area. Several other notable areas affected

AY YR INRdzyR 55S&4 az2AySa ¢oSNB DNlreéeQa [1Sz 58

Principal Park (Figure 10).

Weather Forecast Office Des Moines, 1A
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Gage Location Water Flood | Record Date 2008 Qrests Date
Body Stage| Stage (Preliminary)
New Hartford (NHRI4) Beaver Creek 10FT 13.50 FT 06/13/1947 15.71 FT 06/09/2008
Webster City (WBCI4) Boone River 12 FT 19.10 FT 06/10/1918 17.74 FT 06/10/2008
Janesville (JANI4) Cedar River 11 FT 1715 FT 07/22/1999 19.45FT 06/08/2008
Waterloo (ALOI4) Cedar River 12 FT 21.86 FT 03/29/1961 27.01FT 06/11/2008
Cedar Falls (CEDI4) Cedar River 88 FT 96.20 FT 07/23/1999 102.10 FT 06/11/2008
Fort Dodge (FODI4) Des Moines River | 10 FT 19.62 FT 06/23/1947 15.73 FT 06/08/2008
S(gf&'g’lf)"e Reservoir Des Moines River | NA 892.03 FT | 07/11/1993 890.87 FT 06/12/2008
Below Saylorville Reservoir Des Moines River | NA 2412 FT 07/11/1993 2403 FT 06/13/2008
(D;és"fg”es Southeast 6" Street | oo yvioines River | 24 FT | 3420 FT | 07/11/1993 35.55 FT 06/13/2008
Des Moines 2™ Avenue (DMOI4) Des Moines River | 23 FT 3171 FT 07/11/1993 3157 FT 06/13/2008
Ottumwa (OTMI4) Des Moines River 10 FT 22.15FT 07/12/1993 20.58 FT 06/17/2008
Stratford (STRI4) Des Moines River | 14 FT 25.68 FT 04/02/1993 27.32 FT 06/09/2008
Tracy (TRCI4) Des Moines River | 14 FT 26.50 FT 06/14/1947 23.70 FT 06/14/2008
Marshalltown (MIW14) lowa River 18 FT 20.77 FT 08/17/1993 2179 FT 06/13/2008
Indianola (IDN14) Middle River 19 FT 26.90 FT 06/05/1947 25.55 FT 06/06/2008
Perry (PROM4) :gfgo';ﬂ"éiver 15 FT 23.00FT | 07/10/1993 21.67 FT 06/10/2008
Van Meter (VNMI4) Raccoon River 16 FT 26.34 FT 07/10/1993 22.67 FT 06/13/2008
Des Moines Fleur Drive (DEMI4) Raccoon River 12 FT 26.70 FT 07/11/1993 24.66 FT 06/13/2008
Des Moines Highway 28 (DMW 14) Raccoon River 32FT 43.00 FT 07/11/1993 41.31 FT 06/13/2008
Shell Rock (SHRI4) Shell Rock River 12 FT 17.70 FT 04/01/1856 20.36 FT 06/10/2008
Ames 3 Miles North (AMEI4) g?\;:p Al 14 FT 15.87 FT 06/17/1996 16.93 FT 06/09/2008
Oskaloosa (OOAIl4) g?\?etp Sl 17 FT 25.80 FT 05/01/1944 2461 FT 06/13/2008
Finchford (FNHI4) ‘Q’IS:: FaleCEar g o 1845FT | 07/29/1990 20.82 FT 06/10/2008
Mason City (MCW 4) Winnebago River 7FT 15.70 FT 03/30/1933 18.74 FT 06/09/2008

TABLE 1: A list of the river foregasints within theDMX CWAhat reached record or major

flood stage during the Floaaf 2008. The shadddht greenrowsare the river forecast points
which set new record stagen 2008 These crests are preliminary. The USGS will provide official
crestdata later in2009.



Saylorville Lake ) Saylorville Mile-Long Bridge - copyright Boone News Republican

N

Figures 7 (left) and 8 (right): Saylorville Lake and the Mil®ng Bridge (State Highway 415 to
Polk City, IA) during the week of Jun& 2008 Photos are courtesy lowa Department of
Transportation andoone News Republican

Figure9 (left) shows Iboding of North High School betweeh Avenue and ¥ Avenue due to a
levee breech along the Des Moines River on June 14, F0G80 source unknown.

FigurelO (right) showsPrincipal Park in Downtown Des Moines, datithe confluence of the
Raccoon and Des Moines Riv&isob iscourtesyof Roger Riley.

Extensive floodingccurred along the Cedar River in Waterloo and Cedar Falls withinviixe D
CWA. Some minor and moderate flooding occurred towards the end of Macttheoughout
April before the rivefell below flood stage during the second half of May. An abrupt increase
in the flow and river levels aedar Falland Waterloobegan on or shortly before Juné&',1



2008, prior tocresting on June lat the recordlevek of 102.13feet and25.39feet,
respectively (Figurekl and12). On the Cedar River in Waterlpthe flow rate reached over
105,000CFS durinthe creston June 14. Relating back to the basketball analodyring the
crest in Waterloopne couldimaginea wall 0f105,000 basketballs per second flowjpastthe
forecast point inWaterloo. Near the forecast point in Waterloo, tHgnion Pacific Railroad
Bridge was overtopped and washed out doehe record flood (Figure3d) with the cost to
replace the bridge estimated at $5.6 milliof.he Main Street Bridge and railroad bridge just
upstream in Cedar Falls was nearly overtopped (Figdire 1

Cedar River at Cedar Falls, |A Cedar River at Waterloo, 1A
From 03/01/2008 To 08/30/2008 From 03/01/2008 To 08/30/2008
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Figuresll and 12: Cedar River Hydrograph at the forecast points in Cedar Falls and Waterloo,
IA. Graphsrecourtesy U.S. Army Corps of Engineers.

Figure B (left): Cedar River in Waterloo, 1A on June 11, 260®tois taken byAssociated
Press David K. Purdy.

Figure % (right): A railroad bridge used by thénion Pacific Railroa@ind lowa Northernn
Waterloo, |Awasovertopped and washed outPhoto iscourtesy ofAlteredStais and Weather
Underground.



Figure b: Main Street Bridge andhilroadbridge over theCedar River at Cedar Falls during the
week of June 115, 2008. Photo is courtesy adiyden Isely.

Upstream of Cedar Falls and Waterltdwere aremany tributaries vich includeforecast and
data pointswithin the Cedar Riverasin. Thetributaries that feed into the Cedar Rivierclude
the Beaver CreelBlack Hawk Creek, Shell RoasleRiWinnebago River, and the West Fork
Cedar River.Forecast and data points along these tributaries are locatddew Hartford
Hudson, Shell Rock, Mason City, and Finchfbrcdditionto the tributaries on the Cedar
Riverthere is a forecast potlocatedat Janesville and a data point Ataverly Recordcrests
were reached at both sitesArecord crest of 19.68 feet occurred along the Cedar River in
Janesvillewhich crested on Juné"&nd at Waverlyherea crest of19.33feet was reachen
June 18'. With the excepion for the Black Hawk Creek at Hudson, every otfesr forecast
and datapoint (within the DMX CWAglongthe stretchof the Cedar Rivdrasinreacted a
record crest fromJune 8h through June 1th 2008. Major floodingoccured in severatities
and townsalong the Cedar River and its tributarig@ne of the more incredible occurrences
was in Mason Citgs he Winnebago River actually changed course during the flooding and
flash floodingevents. Water covered vehicles in dotown Mason City and a local quarry filled
with water during the crest of the Winnebago RiyErgures 6 and17). The city was



completely inundated and the city water supply wdisruptedfor several days.Janesville and
Finchford gauges stopped repiimig the river levels due to the inundation of the wat&igure
18). The record crest atVaverlyinundated much of the towmandflooded severabusinesses
and homes during the second week of June (Fig@je 1

— : Fi
gure 16 (left) taken on June"8 2008 h Mason City, IA at 13and EIm Drive. Photo is courtesy
of Jeff Heinz of th&lobe Gazette Figure T (right) shows the Winnebago River flowing in the

Holcim Quarry located just north of Mason City. Photo is courtesy of Arian Schuessler of the

Globe Gaette

Cedar River at Janesville, |A
From 0515/2008 To 06/30/2008
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Figure B (left) is thehydrograph of the Cedar River at Janesville from May through August
2008. During the height of the flood in the first part of Juhe,gage stopped reporting.
Graphsare courtesy U.S. Army Corps of Engingeigurel9 (right) showsmajor flooding in
Waverly, lowaaffecting the Dollar Generattail storeand several other businessagring the
week of June-12, 2008.Photo is courtesy of Reynolds Cramer.



Leading up to théistoricflood during the summer 02008,the winter months of December
2007 to February 200@layed a significant role in the foundation for the floodemperatures
across the regiomwere below normal (Figus20 and21), while precipitatiorremainedabove
normal acrosghe state oflowa Figue 22). Heavy amounts of snow accumulated across lowa
during these winter months and remained on the ground into the early part of spring. In fact,
March was the only month leading up to the floods that was below normal for statewide
precipitation, but ary precipitation that fell, generally fell as sn@and fellquite regularly
(Figure23). The statewide average snowfall amount for March 2008 was 4.3 inehieh was

0.5 inches below armal and the statewide average temperature was0°Fahrenheif which

was 4.0° colder than normal he precipitation eventduring March 2008 were frequeniut

light in amounts.Overall, about half of theays in Marchrecorded precipitation For instance
Mason City and Waterloo recorded 20 and 16 days of precipitatiat least a trace,
respectively. With the frequent precipitation and below normal temperaturde soil across
much of lowa remained very soggy alsomade for poor driving conditions on many unpaved
roadways® Snow emaired on the groundover thenortheast half of lowaven towards the

end of the month (see Figu24) as about 4 inches or greaterere still on the ground over

much ofthe lowa andCedarRiverbasinstowards the end of MarchIn addition,ice on rivers

had a difficult time breakingp, andany moisture within the soil likely had a difficult time
drainingor drying outbecause of the lack of sunshine and warm temperatutedact, ®me
minor flooding occurred due to the snow melt and ice jams in March and April over portions of
certral lowa.

Climate statisticsrbm February 1 to mid-Junein Mason CityWaterloo, and Des Moines, were
further evidence that the below normal temperatures and above normal precipitation played a
role in the soil moisture content across lowa. Foranse, the longest stretch of days without
precipitation was 7 days (occurred once) at Waterloo, 6 days (occurred once) at Des Moines,
and 4 days (occurred 4 times) at Mason City during the aforementioned time frame. Roughly
60 percent of the days or 3 oof every 5 days from February to midne recorded

precipitation of at least a trace in the three cities. Between Waterloo, Mason City, and Des
Moines,sevenindividual daily precipitation records were set between the months of April to
mid-June. Watdoo set a new monthly record in April 2008 with 10.79 inches of precipitation.

% lowa Dept. of Agriculture & Land Stewardship. lowa Monthly Climate Summary March 2008.



Tatal Precipitabion Percent of Mean
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Figure20 (left) showsaveragetemperaturedeparture frommean for winter 20072008
Figure21 (center) showsaveragetemperaturein degrees F for winter 20072008.

Figue 22 (right) showgotal precipitationpercent ofmeanwinter 20072008 All three maps
are courtesy of Midwestern Regional Climate Center.

Modeled Snow Depth (Hourly) for 2008 March 24, 12:00 Z
849 mi

State Climatologist, lowa Dept. of Agriculture & Land Stewardship
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Figure22 (left) showdotal snowfallamountsfor March 2008Map courtesy of lowa
Department of Agricultur& Land Stewardship.
Figure23 (right) showsmodeledsnow depth for March 2%, 2008 Map courtesy of Midwstern

Regional Climate Center.



The active weather pattern continued right intloe spring, which delayethostfarmers from
plantingcrops until May.This problemmot only occurred across much of lowa, but throughout
the majority of the Midwest and Ohio Vall@yigure24). With the delay in planting corn and
other crops, much of the rain and snow melt drained into the creeks and rivers wikeug
absorbed bygrowingcrops There wereseveraleventswhere rain mixed with snowcross
lowa, even into late April. The last recorded snmWaterloo and Des Moinesagon the 12"
of April, and not until April 28 for Mason City The first half of Jumaveraged 2 IFahrenheit
warmer than normal and it appeared that lowa would break its string of six consetioe
normal months. However, the second half of the month averagetiZa@renheitcooler than
normal, allowing the cold weather streak toterd to seven consecutive monthdVaterloo,
Mason City, and Des Moines were prime examples of the average temperature remaining
below normal for an extended period of tinfEigure B).

Midwest Corn Planting Progress
May 12,2008
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Figure25: Midwestcorn planting progress bymid-May 2008



Average Monthly Temperature Departure
From Normal: December 2007 to June
2008
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Figue 26: Mason City, Des Moines, and Waterloo, IA average monthly temperature departure from
normal. Time framésfrom December 2007 to June 2008.

SeveralCQOPstationsacross lowaas well as the rest of the regiamceived record or near
record precijfitation during the month of May and June 20(&gure5). The hardest hitainfall
areas were in central to northeast lowa within the Cedar and lowa Ragns, where the
worst flooding occurred. Record flooding occurred with these aforementionedbagns
along with their tributaries. ThBes Moines and South SkuRkverbasirs received record and
major flood within their respective basins. The amount of flood damage was not as extensive
as the Cedar and lowa RiMmsins, but nonetheless, millisrof dollarsof flood damage
occurredfrom Des Moines to Ottumweithin the Des Moines Rivéasin,andfrom Ames to
Oskaloosalong the South Skunk Riveklong with the record and major river flooding, flash
flooding posed a significant problem to th&/X CWA from late May through mid Jurigash
flooding will be discussed in detaila specific section. Barly a year after théistoricalHood
of 2008, lowasare still cleaning upnd re-building their homes and businesses.



NWS Products and Servise

An internal review of all floodelated products was performed. This review concentrated on
writing quality, format, and validity of content as it related to the intent of the product and the
expected action of useré&n external survey of product qualiand service was sent to
emergency managers, law enforcement and response personnel, media partners, lowa
Homeland Security and Emergency Management, major utility providers, and the lowa State
Fair Authority. The survey focused on the quality of seraiu# products issued HyMXduring

the Hood of 2008. Respondents provided both positive feedback and constructiesm

These will be used to continue successful practices and improve practices for future events.

Facts

For the three month periodf May, June, and July of 2008 the following numbers of
hydrologicaland local stornproducts were issued BPMX 9 OK & LINR RdzO(G ¢ 27F 4GSy
information for multiple counties or river segments.

e 20 Hydrologic Outlooks (DSMESFDMX)

e 34 Flood Watches (DSMFRMAK)

e 137 Flash Flood Warnings (DSMFFWDMX)

e 470 Flash Flood Statements (DSMFFSDMX)

e 119Flood Warnings (DSMFLWDMX)

e 583 Flood Statements (DSMFLSDMX)

e 50 Urban/Small Stream Flood Advisories (DSMFLSDMX)

e 1 Hydrologic Statement (DSMRVSDMX

e 56 County Flood Waings (DSMFLWDMX)

e 196 County Flood Statements (DSMFLSDMX)

e 428 Local Storm Reports for Flooding, Flash Flooding, and Heavy
Rainfall (DSMLSRDMX)




TextProduct Formatterdor Warnings and Foreasts

e DMXstaffaddedivf dz§ (2 (GKS aGChw9/ ! {¢Xeé aSOUGA2Yy 27F
example,jn the RFC forecast, the river was often predictedrop below flood stagat
a given timebecausejuantitative precipitation forecasts (QPFjeanot included at
longer time ranges DMX staff ofteradded d | 2 6 S@SNE | yrdalldcrRSRA G A 2 y |
central lowa wilprolongthe time that the riverist 6 2 @S Ff 22 R adl 3Sd¢

¢ Finding#l: Due to limitdions ofRiver Product FormatteR(verPrd softwareand its
configuration, written flood warnings and statements often did not contain enough
detail or impact informatiorio serve most users.Impact statements save time for
dispatchers, emergency managelaw enforcement, city and county engineers,
Department of Transportation, and incident command personnel as they try to figure
out where threatened areas are locatedthin their community. Impact statements
also assist in the response and mitigatfgmases of the disaster.
RecommendatiofAction #1: DMX will work to fully update impact information over
the next year. Software has already been adjusted to include more impact information
and flood forecast details into warnings and statements. Initaadd DMX will work to
decrease the number of redundant cédl-action statements and text errors, which
should result in a more concise and understandable text for users.




ExternalService and Response

Communication with external partners and the di& proved very effective in most instances
with many compliments regarding the level of service and professionalism exhibit@ixy
during the Floodf 2008. During the height of the flood from Junéhahrough June 1th, the
level of targeted servict severelyfloodedareas increased dramatically, resulting in a
significant increase in communication and coordination workloads.

Examples of typical feedback from external partners follow:

XEGKSNBE A& | O2yliAydziyd GNBWRAFTIAEGNE TOEYF &R
Aa0FTF 62N]J SR GANBt Saate G2 1SSLI 2FFAOA
I Olidz £ OdzNNByid S@Syias

Best Practices

e Continuea pro-active stance with communications and forecasts issued to customers at
all times especially when emergency situations arise that need extra and repeated
attention.

e Continue to make every warningeaningful bykeegngfollow-up statements
important. Include details of affected roads, areas flooding, and communities currently
or forecast tobe affected. Keep information timely.

o Keep varningareas as clee to the threat area agossible Continue to po-actively
remove areas no longdlooded after consulting with local lawnforcementor
emergency management.

e Continueoperational staftrainingin the area of river gage data qualitgntrol so they
canrecognize when gages fail due to claggiovertopping, or destruction as was the
case during the Floods of 2008.

e Continue to utilize havenues of communicatigprovidingthe best servte possible.
Continue to provide exceptiongkersonal service, when added value is requested.
Continue tocallon additional staff members for assistan@ndredistribute workload
to accommodate special requests.

e When issuing or updatingreal flood waningsor flash flood warnings, continue give
detail about expected rainfall occurrenaes well as projected additional rainfall at
specific pointsRainfall informatioremphasizes the imediacy and danger of the event,
and solidifies the importance dlfie issued product



Facts

Some users stated thanpact statementsn river flood warnings are important, and
should be included in warning produdtsee Product Formatters section above)

GLYLI OGla I NBE ONRGAOI f XFf &prdvides inihi@abvalley R NA @S
dzyt Saa L (y296 o6KIFIG GKS NAGSNI AYLI OGa I NB¢

Gwdzad tA1S GKS b2{3x ¢S KIS ftAYAUSRB NBA&2dzN
nor do we have easy access to information from local officials about what they are
aSSAy3é

Though dferent users had differing positive and negative experiences as for accuracy
and usefulness of river flood forecasts and warniradsng with different preferences
during the event, a number of common themes emerged from responses by our
partners. Thesencluded the desire to have a longer lead time than 24 hours for river
flood warnings.

Users expressed the following comments regarding our river flood forecasts and
warnings:

GY2NBE T NBI ddoyiliic sR21IR IRG K& S 06 SSy KSétudfotlzt X Y2 NB
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impacts, especially to critical infrastructure, this is when flooding that is occurring is
ONRGAOIT Fa 6S NBalLRyRE

¢hyS (KAyY 3 (i K wouldb2 deireRliscusionkostlie ldbwnstream effects
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know exactly what of the future forecasted rain events are being included in that
LINSERAOGAZ2Y 0O NA @diiwe Gudfid a cavaai dut piededtatiank for
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The effectiveness of areal flood warnings vditkepending on the size and duration of
the waming. Specific information is generally favored over generically worded
warnings Detail addsto the effectiveness and urgency of the warning. Frequency of
some product updates can become burdensomesfameusers, especially in a pro
longed event.

Uses expressed the following comments regarding our areal flood warnings:

A x> 4 oA

GLYF2NXYIGA2Y | 62dzi GKS SELISOGSR StSgliGAzy
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as they reduce the number of calls by concerned residents wanting specific information
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Flash flood warning response and effectiveness alsodaiii timeliness and durabn

of overall event. Thereveretimes when a warning may have been left in effect longer

than was necessary. Other times the warning may not have been issued quickly enough.
Some of the challenge in timeliness is a result of cooperation of reportirtggrar their

staff availability to maintain a useful weather watch, and willingness to alert our office
when floodng is occurring or has ended.

Users expressed these comments regarding DMX flash flood warnings:

GCtlakK Ff22R ¢ Nylhwgultldike ib Seldbe likdNIFoads ® floAdbe R X
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Overall, users again commended the office on the servicesapgdort provided during

the Flood of 2008. Some concerns were voiced over the lack ctdafeee contact at

the Polk County Incident Command Post (ICP). Other users requested the updated
Hazardous Weather OutlogklWQ be issued between 3 and 3:30 pmuse for staff
briefings prior to shift release at 4 pm in the afternoon. Some users felt there was not
enough lead time during some higimpact situations which left them unprepared for

the unfolding event.

Users expressed these commsmegardingnformation disseminatiorand text
products:

GCKS AYTF2NXYIFGA2Y 61 & dzaSFdzZ | yR | LILINE LINR | §
should be generated from the Command Post and not the State EOC. There should be

an assigned person at the I.C.P. for each evEms puts a face to face dissemination of
information and questions, interpretations and forecasting which can be evaluated

onsite by the Command Staff for each event. This is a vital format when developing a

plan to act upon a disaster event or poteadtevent. The assignment of a weather

person to the Command Staff should become mandatory for the implementation of IMT
dzyAda yR 9wDaté

GL ¢2dz R F2NBINR GKS 5{a b2{ 12h IyR Cf22R
Department of Public Safety, vientail, evey morning. | received many thanks from

Department members statewide for sharing that information with everyone that |

g2dd R 2001 Ay 2FF @&2dzNJ 6 S0 aApotBrdabddiers&k St LISR
conditionsor worsening of conditions in a given agea

€The forecasting is an area of excellence. The use of the MICRN is impressive and

directly impacts our operations and employee safety. Recently, there have been more

reports on MICRN of storms outside the immediate area, giving a warning to the MICRN

aNB | ® ¢CKA& Aa | 3INBFG GNBYR GKFG akKz2dzZ R 02
faster. A number of evacuations seemed to be forced by flash flooding, but in the more
ISYSNIf NR&AS 2F 41 GSNBLreazr GKS F2NBOlFadGAy3



There were several itences of equipment failure or malfunction during the prolonged
event. The most notable NWRtransmitter failures in Carroll and in Marshalltown

caused some service challenges for our partners and publiandotine flood,

equipment mafunctionsat river gages resulted in bad datdeading to delays in some
decisions while the gageaschecked by NWS or other agency personnel. In the case of
several overtopped gages, no useful gage reading was possible which resulted in a very
difficult prediction and oordination process fobMXandthe River Forecast Center

(RFQ, and for users of our products.

Users expressed these comments regarding the equipment and malfunctions:
G¢KS 2yteée LINPofSYa 6S SELISNASYOSR 68NB NBf
debris at/near gage sites. Many locations do not have survey markings for stages

marked on bridge supports or other structural references. This would be helpful and
gl & adz233SaidSR o6& Ylyeé O02YYdzyAdAaSa |f2y13

(0p))

& h dzNJ £ 2 Odather fiadiolwhs odt for a time because of flooding in the area of the
tower. The DMKNWS office took this project on and relocated the tower temporarily to
a building within Marshalltown. The only work we needed to do was to talk to the local
businessRACOMCritical Communicationgo get the permission for the temporary
placement and then inform the public about what was going on and how to reprogram
their weather radios. The rest of the hard work velme by the NWS office. Gre@t2 0 H €

There were nurarous positive comments regarding service during the bulk of the
flooding event. However, there were two instances when during the overnight hours
and after normal business hours, assistance to one of our partners was less than
expected.

Users expresseithese comments regarding some service issues and response:

G,Sazx GKSe o6SNB Slaiate NBIOKSR® | 26 SOSNE
during the night when youilbanerQvas not on duty. | calleseveral times to ask

guestions..the only answr | got wad@ll the information they had was on the interntQ

| had alreay looked at the internetl Y R G KS FT2NBOFad é¢la FT2N (K
was apparent that was not going to happen as the river basin was getting 5 inches of

rain and myarea was getting 5 inches of rain. There was no one that could answer my
qguestions of what the 5 inches of addition rain in both areas MIGHT affect the highways

| had that was about to go under water. | was a little concerned about that. It was the

firsi GAYS L KIFEIR SyO2dzyiSNBR GKIFdG A&dadzsSa I yR
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received good information in a reasonable amount of time. Local hydrologists know the

rivers & conditions much better than the River Forecast Centers do. That personal

attention is so very helpful duringoibd & severe weather events. DNWS was very

I 00S&aaAroftsS ad !'[[ GAYSa®E

G, Sao ¢tKS b2{ 5{a hFFTAOS abkeadédsFTFSR 6AlK
approachable professionals | have ever dealt with. They all exhibit a deep knowledge of
the weather, its effects on people and infrastructure, and they all portray a very vested
interest in what they do and the important role they havecommunity service. | am
lf6le&ad AYLINBaaSR ¢gA0K (GKS 5Sa az2AySa b2{ h

Hndings Recommendations and Actions

¢ Finding#2: Emergency manageexpressed need for more upstream information and
eventual downstream impacts to their community and pragerUsers expressed an
interest in knowing the quantitative precipitation basis for the river forecasts, giving
them a betterunderstandingof the forecasted crest.There appears to be a growing
need for probabilistic flooding forecas¢mot only for cest timing but for crest height
as well. The most severely impacted locations felt that our forecasts sometimes chased
the river downstream.

¢ Recommendatios2(a). DMX should ansider issuing river flood warnings with lead
timeslongerthan 24 hoursvhenforecaster confidence exists.afners and useraeed
much more time to prepare faisignificant to recoré floodingin populated areas
O2YLI NBR G2 &Y Jhgfieulra®ladding 2 RS NI (i S ¢

¢ Recommendatios2(b): Determine thefuture availability of pobabilistic flooding
forecastsand the need for any outreadmnd training to utilize those forecasts.

e Finding#3: More detailed productsire favoredby emergency manageend law
enforcementover those with less detail Detailed informatiorcauses people to act and
take the warning more seriously. Specifically naming affected roads, communities,
rivers, and basins greatly assigstghis chaknge. Satementslacking updated
information, even if issued at high frequeneyppearto send a messagof lesuurgency
to agencies and thpublic.



Recommendatio#3: DMX shoulatonsider increasinthe amount of detailplaced in
warnings and statements, and consider decreasing statement frequency for long
duration events where conditions have not changed or ewnformation is available

Finding#4: Some partners questi@d value ofadditionalFFWsafter extensive episodes

of flooding hal already taken place. The public was inundated with fiogldted

information due to the extended floods of 2008

Recommadation#4: DMX should consideraVelogng criteria/guidelines for a
dparticularlydangeroussh G dzF G A2y o0t 5{ 0 ¢ |nPléydgpdadiuctd, dzA G S & L.
such as PDS Flood and Flash Flood Watches to heighten awareness of an impending
significant floodevent. Extra media outreachouldemphasie yet another heightened

threat.

Finding#5: All DMX usersound that candid discussions about future impacts, and
greater accessibility to our forecasts and data, eelfhem to make the best decisions
possille for their response Communicatiorduring highimpact events likehe Flood of
2008¢ whether scheduled at the request of a partner,vim unscheduledupdates,
proved valuable.

Recommendatior#s: Investigate the feasibility aisingGoTo Meetingsor other web
based image sharing software, to facilitate briefifgsseveral users at the same time
during emergency or neaecord conditions over a wide area. This type of targeted
communication might be implemented for events that require multipleilyd targeted
briefings to several partners. ( See Findifgfér other recommendation$

Finding #: ThelncidentCommandPost (ICPat the Polk CountfEmergency Operations
Center EOQwishes to have DMXmeteorologist dedicated to themin addition to an
NWS representativat the SEOCfor future events. Thisould facilitatet 2 £ { / 2 dzy i & Q&
planning and allow for continual access to meteorological assistance.
Recommendatior6(a). Investigate methods to providall county EOQGsith enhanced
briefings, includinggraphicalinformation, via computerfrom the DMX officeinstead of
personallystaffing individual county EOC3his would allow DMX to utilize all of their
information gatheringand predictionsystems, and to deliver the most up to datedan
comprehensive informatioto Polk County as well @l impacted jurisdictions
Recommendatios#6(b): Investigate the use of DMX staff at the SE&T SEOC
briefings to enhance the arvice provided tdhe locallCPat the county leveEOCs




Recommaeadation#6(c): Should the situation and staffing allow, investigate the

feasibility of providing an NWS meteorologist, even one from outside of the DMX staff,
at the Polk County ICP during higpact events. This person would directly support

the ICPstaff and would be in addition to the support already provided to the SEOC.
Preparedness activities with the EMs should emphasize the need for EMg&heir
expectations and needs wheuntyEOCs are activated.

Recommendation &d): Determine if he solution to staffing the Polk County ICP is
applicable to all of the fifyone counties that DMX serves, potentially several at the

same time, and not just to Polk County (although it is understood that Polk County is the
largest population center in \oa).

Finding#7: Two NWR transmitters wertown during the eventin one instancesge

Figure 27), the notification of local authorities was quickly completed while during the
second event, the local emergency manager was not notified in a timely fashiois
emergency manager was not prepared for an alternative method of emergency message
dissemination and monitoring, had there been an additional need following the
transmitter failure.

Recommendatior7: Make certain to contact the local warning poirocal Primary
Emergency Activation SystgiinP 1)stationand notify appropriate local county officials

as soon as it is confirmed tham &lWRtransmitter is inoperable Adjust DMX policy to
ensure completion and logging of these actions.

Figure27. Dave Rees®&MX Electronic Systems Analyst, wades to theN®dR
transmitter buildingat Marshalltown, lowa (left) an®MXIntern Ken Podrazik
(right) inside the watetogged transmitter building on Jur®s 2008.



e Finding 8: An update to the HWQater than4 pmis too late for some coug engineers
to effectively useprior to the end of thé& normal day shift. The HWO is used to brief
road crews of upcoming weather during the night. It was suggestedfttieg HWO
could be updated prior to 3:30m, the information could be used imeir end-of-day
meetings.

e Recommendatior8: If possible update the HWO closer to 3 pm so partnars better
able to incorporate any updated information

National Weather Service Internet Service

e Finding ®: DMX staff wanted to provide enhanced information and visibility for the
flood threat on the DMXnternet page, but time was not available to implement this
during the floods.

e Recommendation® The SSH at DMX has already upgraded the DMX Rivers and Lakes
webpage to display more river observation points, and include more unique local data
resources.The SSH at DMX shoualldowork with thelnformation Technology Office
(ITOQ andthe DMX Hydro Team to identify and implententemplate "Top News of the
Day' page to be used on the DMiternet page in conjunction with flood events.

State Emergency Operations Center (SEOC)

The SEOC was activated several days prior to the floadiiregto the May 2% EF5 tornado in
Parkersburg and New Hartford on the Merial Dayweekend. DMX staffed the SEOC briefly
during that time. Weather briefings (conference callggre also conducted oRriday, Junet
with an updated conferenceall at noon on Sunday, Junéh8covering the hazardous weather
outlook, includinglooding.

Following the May 28tornado, NWS staffing resumed for an additional 240 hours beginning
on Sunday afternoon, Jun&'82008. This included twoldur shifts the & and 9". Twenty-
four-hour NWS staffing begaat the SEOCuesday, June 1and continueduntil Tuesday, June
17", 5pm. The NWS also staffed the SEOC fione 18 to June20" between 7am and Spm.
DMXstaff included: Brenda Brock (Meteorologist in Chgiid&C), Jeff Johnson (Warning



Coordination Meteorologisf’WCM), and meteorologists Ben Moyer, Roger Walek Jim Lee,
and KerPodrazikNWSDavenportQuad CitiegDVN)staff included Stephan KuhMIC

Numerous briefings, including national press coveragae conductedor Governor Culver
LieutenantGovernor ddge, Adjutant Gener&onDardis, lowa National Guard, Homeland
Security IDOTand lowa Law Enforcement in the Executive Quarters. Separately, numerous
briefings pershift werealso conductedor overforty agenciepresentwithin the SEOCsince

agengy representatives often changed and new personnel were on board. Concerns included
the safety of flood fighters during sandbagginmgluding the National Guarthw enforcement
andvolunteers during rescues of people and animals.

During the SEOC oraions, the threat of severe weather continued with tornadoes and high
winds. In addition to current and forecasted river levelgather briefings included outlooks
for potential severe weatherAfter the Little Sioux Boy ScartnchEF3 tornadobriefings in

the Executiv®uartersalso required focus on severe weather safety while $88©C briefings
concurrently focused on Midwest flooding.

| </() Highlights (cont'd)

Figue 28: Example of a briefing at the SEOC, takenafter the Flood of 2008 by Brenda Brock,
NWS DMX.



Coordination between the SEOC and DMX via SEOCChat is a best practice. SEOCChat
shouldcontinue to be used at all times when there isNMWS representative at the
SEOC, which is current DMX policy.

SEOCNhat, achat room includinggmergencymanagers and NWS offices, wagreat
enhancement to coordination for @NWS officesnvolved.It wasfrequently used by the
RFCs and NWS offic€8viX and DVNNWSLaCrosseWisconsifARXpadded

comments when they were occasionally in the chat room. Cioatibn with DVN

(mainly Jeff Zogg, Service Hydrologist) was exceptional, especially on Sunl12
affectedNWS officeshould be informed when their chat participation is needed, since
it proved to be such a valuable communication tool

DMXmaintained a high level of coordination withVN Collaboration with Jeff Zogg,
DVNService Hydrologistt the time resulted in excellent NWS communication for the
media and weather briefings, and prevented conflicting coverage.

¢KS b2{Qa {9h/ tifiedDNNIEr B5YNof ciitisaiFornyagiosuch as
levee breaches

Using the internet at the SEOC, including heavy use of graphical information, is a best
practice

Executive briefings at the SEOC were precise and keep short.

On numerous occasions, tiMNVSSEOC representative helped agencies make critical
decisions by adding value to NWS forecasts.

TheSEOC was activated for the EF5 tornado and remained activptidard including

the Midwest Floods of 2008.

NWS employeeweredeployedtothe SiEE/ | YR &véhtldid & yi 28 R2 OdzY Sy i
activities.
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metropolitan Des Moines in Polk County.

At the height of the floodingpes Moines Public Works held dailyari meetingsfor

flood preparedness and publsafety. The initial NWS representative was Brenda Brock,
MICfrom DMX on June 18to 20". However, sincehg was also working the SEOC 6

pm-6 am shifts this produced a conflictShane Searcy]Oand former staff



meteorologist, assumed the meetiragtendance and conducted the weather briefings

from June 12 to 14".

Major northydrologic events during the Midwest Floods of 2008 also required attention

of the NWS SEOC representativeisiricluded:

0 June 11, Wednesdag35pm (Tornado Warning, 633n, NWS Omaha/Valley,

NE (OAX) Tornado in western lowa, Monona County, that killed four boy scouts
and injured over forty people. There were 93 scouts and 25 leaders at the
remote camp. Information was relayed from thE@GC t@DAX Brenda Brock,
MICwas at the SEOC when the tornado occurremva Homeland Security
Emergency Management DivisidhEMDAdministrator David Millerequested
an actual copy of the tornado warning. Brenda pho@s&iXand an on duty
meteorologst, Barbara Mayes, faxed the tornado warning copy to the SEOC.
This was handed to Governor CulMd§EMIand the lowa National Guard.
Brenda briefed the National Guard on aviation and ongoing severe weather
conditions for their immediate travel to theamp. Based on aviation safety
concerns, the lowa National Guard drove the Governor to the Little Sioux Boy
Scout Camp thateveninC SRS NI} f 9 YSNHBSyOé BEMYIF 3SYSyl
SecretaryMichaelChertoff also plannetb arriveat the camp on Thursday
morning, 0 this information was also sent to N\S\Central Region Headquarters,
OAX and DMX

Both DVN and DMX staffs did an outstanding job helping answer questions and prepare

briefs for those stationed at the SEOC.

Finding #40: On Sunday, Jurg¥, atthe SEO@here were severatonference call

weather briefings provided to thg2 @ S Ny 2 NBSEMRemefger@yanagers EM)

and state officials. EM patrticipants during the noon briefing included all 99 counties in
lowa. The NWS found this to be an overload of weather information for one call, and
possibly made the call less effective for participants.

Recommendation #0: Conduct separate SEOC and EM conference calls

Finding #1(a): Two NWS SEOC representasiveere often needeat the same time
especially during critical periods, usually on the day and evening shifts. The duties
required an NWS representativoee on the SEOC floor all times, but the NWS
representativewasfrequently in the Executivuarters or other locations within the




SEOC to provide updates. There was also a need for time to prepare updated analysis,
while the NWS representative wacupied withmediabriefingsor ExecutiveQuarters
briefings

Finding #1(b): TheSEOEepresentativefrom DMX may nohave the knowledge
needed to cover thentire state. Better customer service would include NWS
representatives at the SEOC fromimlpacted areas

Recommendation #1: TheNWSshouldprovide additional, trained SEC
representatives fronother NWS officesvhen DMXdoes not havehe additional staffing
available or when noaRDMX portions of lowa are impacted. The DMX MIC should
inform NWS Central Region of the need for added SEOC staffing assistance (action
completed, but still needs refarcing).

Finding #2: There was no initial communication betwetre Polk County EO&hd
DMXfor the Birdland levee failure. The Birdlale/ee failure in Des Moinegas
reported to the SEOC arounda, on June 14thbut not toDMXby Polk County. M
Brock, while at the SEOC, cal@siXwithin a few minutes to provide details on the
width of the levee breech, only to find out thttey had not been notified.
Recommendatiostl2(a) DMX encouragegemergency management officiais
directly informDMXwhen leveedail, or major changes in the flood situation occiihis
communication is necessasp thatFFW<sanrapidlyactivate theNWRand the
Emergency Alert Systemnd provide the law enforcement officials the water levels
expected downstreanof the failures.

Recommendation #2(b). The NWS has an excellent papt with Polk County
Emergency Management am@MXwill find out why thedirect communication failed.
Communication platforms and protocols are in place, including Metro Incident
Commam Radio Network (MICRN) and EMChat.

Finding #3. The United States Geological Sunid$pGHis to be commended for their
excellent serviceAlthough ro additional staffing was availabldSGS staffing at the
SEQ@ would provide the NWS a direct contémt quickinformation exchange
Recommendation #3: DMX shouldnakearecommendation to the USGS aR&EMD
for USGS representati at the SEOC.




Finding #4: Crestforecasts for the Ceddrasin from Charles city downstreamjere
considerabl\belowthe observed crestsThis causethajor issues at the SEOC,

credibility problems for the NW&ndthe SEOC NWS representathazlto explain the
discrepancy.The low forecasts also caused inadequate flood protection measures to be
taken, had a negative ipact onflood-fighting operationsand were difficult to explain

at the SEOC

Recommendation #4: Extreme rainfall events and record floods are challenging to
forecast and they also producthe highest impacts to our user@8oth DMX and NCRFC
should ontinueto explore methods to meet ik challenge in future events.

Finding #5. In one instance, whemultiple DMXemployeesvere involved with
briefings some conflicting and outdated information was presented.
Recommendation #5: Continue the fregent collaboration, andhe DMX Senior
Meteorologists should assign a dedicated briefing and media contact person, when
possible.

Finding #6. Coordination with theJnited StatesArmy Corps of Engineef§)SACE)wvas
much improvedvith USACIEepresentatiespresentat the SEOC.

Recommendation #: DMX should thank thelSACHor their participation, and
reinforce the value of this practice for future events.

Internal Operations and Forecast Process

Flash Flood Operations

DMX performed welin flash fbod operationswith a probability ofdetection POD of 0.90
meetingnational GPRA performance goals, and surpassing the NWS national av€Bgk

0.79 for 2008. A mean lead time of nearly 1.5 hours exceeded thergibfhal GPRA goals by
over 50 mintes, and bested the 2008 NWS national average by nearly half an iNeatly
one-third of DMXwarnings went unverifiedhowever, with galsealarmratio (FAR) of 0.3TThe
FAR was highest during the peak of the floodimgf this sill bettered the NWSnational

average FAR of 0.49®commendations for improvement will be included in this sectibthe
assessment The new storabased warning approach reduced total warned area by 57%, when
compared to the old countypased warning methad



Stormbased flashflood statistics throughout the height of the flooding from 05/24/2008
through 06/15/2008

Growp | Total Verified Unverified | Total | Warned | Unwarned | POD | FAR | CSI | Mean | Percent
Warning | Warnings | Warnings | Event | Events | Events Lead | Courty
Count Count Time | Reduction

(min) | warning
area

DMX | 98 68 30 145 | 140 5 0.90| 0.31| 0.64| 99.83 | 57%

Seventyone percentof all 137 FFWsssued during May, June, and July 2008 were issued during
the 3week period from May ZAthrough June 1%.

Sixtyseven percentf all 137 FFWsssued during May, June, and July 2008 occurred within the
first 2 weeks of June.

Although heavy rain occurremh manydaysthrough the first few weeks of June, there were
three main flash flood events that had the greatest impacts throughoeCtMXCWA(Figure

1), and ultimately léel to the record river flooding. The following will examine these events in
greater detail. The first event occurred during the evening of Wednesday, Jlinéo4he early
morning hours of JuneBwith flash floodng occurring across much of the southern CWA and a
portion of the northern CWA. Two large, slamoving supercells moved through the area
Wednesday evening, with additional developmearthier west moving through overnight
continuing to bring additionalainfall through early Thursday morning. The greatest impact
from the heavy rainfall was felt in Union and Ada@sinties. Flooding occurred near the town

of Creston, and much of the town of Corning flooded due to rising water from the nearby
Nodaway RiverSeveral houses and businesses on the northeast side of Corning were reported
to have been inundated with watgFigures 2 and 30).



Figue 29: Flooding in the city of Corninghotas courtesy othe official NWS storm survey.



Figure30: Floodingnear the Adams County Speedwaythe city of Corning. Ph@Courtesy of Bob
Simon.

The second event occurred the following evening, Thursday, Jumedbthe early morning

hours of Friday, Jund"6 This eventovered a larger areaith flash flooding reprted across
much of the central CWA. The greatest impacts from this event were felt throughout the Des
Moines metro area, and in the town of Cambridge in Stooyinty An area of thunderstorms
moved northward through the area Thursday evening with adddl development to the
southwhich allowedor the heavy rainfall to continue across the area into the early morning
hours Friday. The town of Cambridge flooded from the rising water of Ballard Creek on the
northwest side of town. Significant flooding stfeets, homes, and basements was reported in
Cambridge withwelve people evacuated from their homes. Some streets were closed due to
the flooding, and over four inches of rainfall was reported.

The third event wagsvenmore widespread than the previouso, with flash flooding occurring
across much of the entire CWA. This event began the evening of Saturday"ame 7
continued into the evening hours of Sunday, Julle Bhunderstorms continued to track across
northern lowa through the evening hour$ Saturdayand the thunderstorm linextended

back into central Nebraska. The line slowly migrated southward through the overnight hours

Saturday, and into the daytime hours Sunday. The line finally moved out of the area by Sunday

evening. Several inched rain fell across the northern portions of Cerro Gofabmnty and



southern WorthCounty, with the runoff flowing into the Winnebago River. The rising water of
the Winnebago River flooded the city of Mason ©@ityJune 8th A detailed analysis of the
DMXoperations leading up to the evengsd during the eventhas been provided below.

On May 3%, HWOsmentionedaggravation to the ongoing flooding 5 to 6 days ahead of the
events There waspecific mention of flash floodirgjready onJune 2%for the Corning flash

flood that occurred on theevening of Juneinto the morning of June' andfor the

Cambridge flash flood event that occurred in the early morning hours of Junn6-FAwas
issued at 416 am CDT on Wednesday, JiHa 4ffect fromnoon CDT that day through that
evening. At 341 pm CDT that afternoon the FFA was extended in time through 7 am CDT
Thursday morning and expanded northward to encompass portions of central lowa in addition
to south-central lowa An EMconferencecall was hel at 1 pm the afternoon of Jund"4o

further discuss the severe/flash flood event expected that everaizms and Union County
EMs were both on the conference cdlhe first FFW was issued at 825 pm CDT with the first
report of heavy rain coming in 4040 pm CDT in Union County. Flooding of Corning in Adams
County began at 1049 am CDT Jufie 5

At 417 am CDT Juné 5n FFA was issued for the Cambridge flash flood etrettincluded

most ofcentral lowa for that afternoon through 7 am CIine6™. The FFA specifically

mentioned additional heavy rainfall across areas that had received 4 to 6 inches of rainfall
earlier that night during the evening hours on Jufie AnotherEM Conference Call was held

on June B for the severe weather/flash floodinexpected that eveningThe firstFF\Wwas

issued at 740 pm CDT the evening of Juh&b western Adams and CaSsunties.The first

report of heavy rain came at 1155 pm CDT in Polk County. The significant flooding in Cambridge
occurred at 330 am CDTn#ug".

Forflash floodingthat occurredover the weekend of June&", the HWO emphasized the
possibility for more floodingpeginning the with the morning issuance on Jufle Zhe FFA was
issued at 432 am CDT Jullefa@r nearly the entire CWA. The &ABpecifically mentioned
thunderstormspotentially training over the same areand widespread rainfall amounts of 1 to
2 incheswith locally higher amounts in excess of 3 inches. At 354 pmJGRET!" the FFA was
expanded to the southeast to include @f more counties across soutientral lowa. The first
FFWwas issued at 432 pm CDT for Winnebago and Wastinties. The first flash flood report
came at 635 pm CDT that evening in Winnebago County. The Mason City levee failure occurred
at 730 am CDT Juigd. At 445 am CDT Juné 8he FFA was extended until 7 pm CDT that
evening. At 353 pm CDT JurfttBe FFA was expanded to include the remairsiixg
southeastern counties of the CWA that had not been in the previous HEAas also extended
in time through 7 am CDT Monday Jurl. 9An EMconferencecall was als@onductedfor this
event highlighting the significant severe/flash flood event expected Saturday evening into



SundayThis2-day periodalone accounted for much of érecord flooding thabccurred, and
included26% of all FFWs issuedrthg May, June, and July 2008n @verage of 3 to 6 inches of
rainfallaccumulatedacross a broad swath of the state extending from wesntralthrough
north-central, andnto parts of central and northeastn lowa.

e Two warning meteorologistseated a aworke file, whichallowed thetext of reportsto
be easily coped and pasted into the WarnGen statement when updatese needed.

e Completon of hourly statemensto update each FFY&s requred, andincluded any
new reports and update toexisting reports.

¢ Initiated hourly calls to dispatch centers located in the counties under RB\Yather
new reports and updates existing reports.

e Updatal Areal Flood Warnings to include any new repamsl update existing reports.

¢ ConductedEMconferencecalls formoderate/significant eventshighlighting the
expected threats of upcoming significant weather.

e During May, June, and JuMX issued stordbasedFFWghat decreased the area
warned by57% from the old countypased warning system. Therefo2MXwiill
continue to implement tiis storm-based FFW conceptAdditional staff trainingwith a
focus towardonly warningaffected basinsshould continue tomprove and focus
warning service.

o A variety of flood warning products were issued to keep responders and the public
informed of flood threats. In this effort, it was determined that the DMX staff need to
be more consistent in use of each specific wardingN2 RdzO(i ¢ o NBIF f Ff 22F
flood warning, for example), so that users always know where to look for a specific type
of information.

¢ Due to the widespread nature of the heavy rainfathffing levelsneeded to be increased
to account for themassiveworkload of issuing FFWSs, calling county dispatch centers, and

updating FFW statementdncreased staffing would allow the hydrologic warning team to
maintain situational awareness, and better anticipate new flood threats.



River Floodand Small Bas Operations

DMXstaff wasvery proactive issuinglood Warning$FLW)Yor small basinsareal flood
warningsandriver FLWsalong with appropriataipdates.

DMX staff members weralso very proactive in gathering fresh information andaoes

to support the warnings and statements, and to provide service to our partners and the
public.

DMX coordinated numerous times per day with tlerth Central River Forecast Center
(NCRFC TheNRFC was open 24 hours per day and made many unschedubedst
updates.

Internal communication between forecasters aHgidrometeorological Technicians

(HMT) was said to be excellent, asgnior meteorologists did a good job recognizing
events.

Site Specific modefinternal NWS forecast model designed @rsle with smaller, fast
responding basingnd RFC forecasts were both used for the Ames event, in addition to
spotter information andprecipitation information from radar and mesonet sources.

Overall,as noted elseWwere in this assessmerftpod warnings and forecasts were
timely and provided useful information to external users. Still, the DMX staff noted
many items within oumnternaloperation that could be streamlined or improved to
provide betterandfaster sevice in the future. This sectidiriefly summarizeshose
items.

Finding#17. In the case ofjuickrespondingiver forecast pointsthe unprecedented
Floods of 2008 produced many challengEsrecast crests withustomeruseable lead
time were oftenunderestimated.

Recommendatiostl 7. DMX will continue to exploranethods including the best use
of all precipitation measurements and estimatés gnsure thatthe forecast process
respond as quickly as the rivers during major eventée goal is tarrive at thebest
forecast as early as possible, especially in record flood situatidkbX will also eplore
the utility of RFC QPF contingency forecasts, and how this information would be
communicated to our customers in tandem with official cresef@asts.



















