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THE DAVIS COUNTY FLOOD WARNING AND INFORMATION SYSTEM 

by Mike Lowe, Scott R. Wil15aDs, a~C 8idney w. Smith 

IntroductiQIl 

Extensive da~age occurred in Davis County in 1983 and 

IS84 6ue to flooding ana ~ebrjs-flow events. As a result of 

these recent llazard events, ravis County tas taken a nurrber 

of steps to reuuce t h E:' fl1.tl:re i L[c'ct (of fJ c(;(] j ng ofle cEbris 

flows. These 

construction 

steps incl ude streCl.El-cbC1n~€l in.proveF;ents and 

of cebris basins, <.~. etenti(ln I ·(lr,{s; and large 

OrEn and piped storm drains. Areas still exist in ~avis 

Coupty which are at risk from future flocds and {ebris flows, 

tc~ever. In some areas, debris basins and detention ponds 

have not yet been constructed. Sowe canyons still pose a 

threat to downstream residents because of past development 

which is too close to stream channels. Also, there is always 

the threat of an extremely large debris-flow event or super 

storm (greater than IOO-year event) which could exceed design 

criteria for debris-flow and flood-control structures. To 

compliment Davis County's efforts t6 mitigate flooding and 

debris-flow hazards, a Flood Warning and Information System 

(ALERT) has been established which can be used to provide 

early warning of potential hazard events. This early warning 

can be used both to alert the public of impending danger, and 

to make decisions regarding emergency crew deployment. 

Besides early warning, the ALERT system is designed to 
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provide accurate real-time infcrn~tjoD to be used jn the 

flooding, landsliding, and debris flews. 'J:h is ill f( l r I I 0 t- j CTI 

C CIT, Le usee a5 a tas is for futu re flccc ar.c c~ eb r is-flo\-j 

c0nt ro] (~esj gn c'Dcl Ttloster planning. The ALERT system was 

partially funaed by a grant from the Ctah Geological and 

l''l in era 1 Sur v e}T • 

Alluvial-Fan Hazards 

The eastern portion J' c:' ... ") part.icularly 

susceptible to hazards associatecl \vith alluvial-fan 

deposition because of the steep reountains ana tIle ~eathering 

characteristics of the bedrock unit in the mountains (the 

Precambrian Farmington Canyon Complex) which provides much 

unstable hillside debris. Several forms of alluvial-fan 

deposition provide hazards to development on or below 

alluvial fans. Debris flows, transitional flows, 

hyperconcentrated sediment flows, clear-water flooding, and 

normal streamflow form a continuum of sediment/water mixtures 

that grade into each other as the relative proportion of 

sediment to water changes and as stream gradient changes. 

Deposition of sediment transported by processes associated 

with these types of alluvial-fan sedimentation events 

primarily takes place on alluvial fans at canyon mouths. 

This deposition is caused by the decrease in channel gradient 

and increase in channel area, r~Bu)tjng jn a ~ecrease depth 
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and velocity of floW" anc). an increo.sp in j ntelr:ol f1' icti.on of 

the flo'fling debris as the stream It' cl \ / 0E: 5.t~c (:crl~; trjct~(1 

channEl ana enters the cain valley fleor (Jochi~, 1986). 

Clear-water flooding may continue to be a preblem well 

c3o\'-.l}''l st ream of the distal alluvial-fan boundary. 

l)ebris flows are n ~ ixt.l1reB of rock rl:oterial ( 70-~C%) and 

water that ferm a muddy slurry much like wet concrete, and 

flow downslope due to gravity. Debris flows reIl:ain confjnec1 

to stream channels in mountain areas, but may reach and 

eerosit aebris over large areas on alluvial fans at canyon 

mouths. Debris flows are a hazard which principally affect 

proximal fan areas (Keaton and others, 1988). Debris flows 

have occurred often in Davis County during historical time 

and have caused damage to property and loss of life (table 

I) • 

Debris flows can form in at least two different ways. In 

mountainous eastern Davis County, ~lhere cloudburst rainstorms 

are common, overland flow and flood waters can scour 

materials from the ground surface and from the stream 

channel, thereby increasing the proportion of soil materials 

to water until the mixture becomes a debris flow (Wieczorek 

and others, 1983). The size and frequency of debris-flow 

events generated by rainfall are dependent upon several 

factors including the amount of loose material available for 

transport, the magnitude and frequency of stort ls, arr:ount and 

t yp e 0 f ve gat at i ve co v e r, ana the an tee e(; e n t. n,cd [ ; t u 1 e c (; r: t f· rl t 

cf the soil. Debris flo\,-lS cur ins tr:e 192Gs cH16 l£'3CE; ir1 

[ ·e~is Ccunt~ were generated by sumreer clcudburst storms. 
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Table 1. Historical Davis County debris flows (Marse1l, 1972; 
Wieczorek and others, 1983; o.s. Army Corps of 
Engineers, 1984; Davis County Flood Control, 1987). 

DRAINAGE 

Dry F~rk, Kays Creek 

Middle Fork, Kays Creek 

South Fork, Kays Creek 

North Fork, Holmes Creek 

South Fork, Holmes Creek 

Baer Creek 

Shepard Creek 

Farmington Creek 

Rudd Creek 

Steed Creek 

Davis Creek 

Ricks Creek 

Parrish Creek 

Stone Creek 

Mill Creek 

4 

YEARS 

1984 

1947, 1953 

1912, 1923, 1927, 
1945, 1947 

1983 

1917 

1983 

1923, 1930, 1983 

1878, 1923, 1926, 
1930, 1947, 1983 

1983, 1984 

1923 

1878, 1901, 1923 

1923, 1929, 1930 

1930 (several 
events) 

1983 

1983 

REPORTED DAMAGE OR 
LOSS OF LIFE 

house damaged. 

1923 - 7 deaths, 
several houses 
damaged. 

1983 - 35 houses 
damaged, 15 
severely. 

1923 - 1 house 
damaged, 1930 - 1 
house damaged. 

several houses 
destroyed, school 
damaged. 

houses damaged. 



rebris flows can also ~obilize directly frem debris 

slides. A aebris slide is a type of landslide in which the 

mater ial involved is rre{Jondnantly coarse-grained cebr is, 

chiefly colluvium. A debris flow may be generated when the 

debris slide reaches a flowing stream, or ~hep the water 

content in the debris slide is sufficient to I,ern:it flow. 

Debris flows during the springs of 1983 and 1984 in Davis 

county were generated by debris slides caused by rapid 

melting of an unusully thick snowpack. 

As the relative proportion of water to sediment 

increases, debris flows become transitional flows. 

Transitional flows present hazards which principally affect 

proximal and medial fan areas (Keaton and others, 1988). 

v.Jith the addition of even more water (or removal of 

sediment), transitional flows beconle hyperconcentrated 

sediment flows. Eyperconcentrated flows are often referred 

to as debris floods, mud floods, or mud flows. In 

hyperconcentrated sediment flows, soil materials are 

transported by fast-moving flood waters (Wieczorek and 

others, 1983). Solids account for 40% to 70% of the material 

by ~7ei9ht. These flows can originate ejll:er by progressive 

incorporatien of reaterials into f1oo~ ~ater8 0 r b~ a i lution 

of debris flows (vJieczerek and ethers, I (",8~) -- - . 
I~~r€rccr.centrated sediment flows are a hazard eve n to the 

~istal portiops of alluvial fans (Keaton and ethers, 1988). 

There is r;o a0e(~uate r ecorc1 of histor ical hyperconcentrated 

sediment-flc~ events in ravis County, but it is likely that 



hyperconcentrated seain:ent-flow eve~ts have occurred more 

frequently than debris flows 

In clear-\vater flooding, solids acccunt for J est; tLccL ,1(% 

of the ~ater/seairoent mixture by weight. Snowmelt-induced 

floods are the most common type of flood which may occur in 

Davis County. Floods of this type are somewhat predictable 

and depend on the volume of snow in the mountains and the 

rate of temperture increase in the spring. Snowmelt flooding 

in Davis County is a nearly annual event and abnormally high 

snowmelt floods occurred in Davis County in 1922, 1952, 1983, 

and 1984. 

Summer cloudburst floods account for more localized but 

often very destructive flooding and can occur ~ith little 

warning. Unlike snowmelt floods, the intensity and flooding 

potential of cloudburst rainstorms aren't known until rain is 

actually falling on critical areas. This can mean that the 

time for prevention is passed. Farmer and Fletcher (1971; 

1972) have shown that in over 30% of storms morE than 70% of 

the total precipitation OCClJ r r E>(J 5 n tbE~ f j r st cf the 

storre,s duration. 

o f t}-.€ ave rase shc rt du ra ticn (t\tl(;-r~C L.. r c r l e ss) ~ ; tOI'IHI tJ:e 

r cd nfall i ntensity can be extren:e, Fcs s ibly fo.r €xc€ €(:ir:s tbE-' 

[oteDt i al i nfiltration rates of soils or the carr~ing 

of Jocal storm 8rain systems. Davis county 

experience 39 cloudburst fJoods between 1850 and 1969 (Butler 

and Marsell, 1972). 
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~: ina Hazards 

Davis County is located in an air b,udn ",·hien is fOIn ted 

by the roountains which border the Great Salt Lake. A unique, 

low velocity wind, termed the local wind circulation (LWe) , 

generally dominates the movement of air in the Great Salt 

Lake basin (Wasatch Front Regional Council, 1980). The LWC 

is caused by uneven heating and cooling of land and water 

areas in the air basin. This is a diurnal wind which tends 

to blow upslope off the Great Salt Lake in daytime and 

downslope towards the lake at night (Wasatch Front Regional 

Council, 1980). Wind velocities associated with the LWC in 

the downslope direction are nearly equal in all seasons, but 

wind velocities associated with the LWC in the upslope 

direction are highest in the spring and summer seasons, 

because heating is strongest in these seasons (Wasatch Front 

Regional Council, 1980). In the daytime, especially in the 

summer, the L~!C often carries I:oi~ ; tlrE f-'i0 rCr- c.d' E>(~ froI:-' tl',e 

CrE:at 8alt Lake upslope into the n:ountctirl~ \\iLer(' (:(l(l] f ' l cd l' 

C2.USE~5 tbe: n:oisture to return to the grcUllG 0,8 1- recipi tilt 5 (Jr' " 

t-~jr; (~ veJecjties associated with the L~'JC sen€rall~i ( , 0 not 

(:,:X( : E' e(~ 10 rTb, e:xcept fer 1 iIni tee Fe r'iods in scce Creat Sal t 

Lc l. Ke Cln(~ cc:nycn Ircu t l ; en ~as rFasc~ tcr' Frcnt Regional Ccuncil, 

1980). Pe.ssins storn·s a 1"1 (1 large-scale 'v'ieather systems cause 

higher winds, with wind gusts so~etiIDes exceeding 100 mph in 

velocity. Although winds which are not associated with the 

LWC are short in duration and occur only abol1t 20 percent of 

the total time (Wasatch Front Regional Cou~cili 1980), they 
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are of major concern in Davis County where trains and rootor 

vehicles have been blown over in the past and wind damage to 

property is a nearly annual occurrence. 

Potential uses Qi the rlood Narnln£ £n9 Jpforrnation System 

Some of the potential uses of the Flood Warning and 

Information System (ALERT) are to provide information for: 1) 

assessment of the flood causing potential of an approaching 

storm before it reaches critical areas by real-time intensity 

interpretation; 2) accurate prediction of the path of a storm 

through differential coroparison of weather station sites; 3) 

timely alert of resioents, local officials, and emergency 

services personnel during potentially hazardous rain storms 

or periods of high wind velocities; 4) tte frorrpt dispatch of 

emergency rr.aintenor;(;e (:!.E-"\if; to ell f'c) s \ ,.cf:f' rE cl:lverts, grates, 

detenticn Fenoe, C1.nd (ebris bcj~.;j rls f:c'l' rf(;,;.l ; jrE: \t7ork elAring 

the storrr~ ever.t; 5) iiientifi(:c~ti( ) r l, ( i f Sl l ( ~ F-rl (~f-' crf-, (js(-:s ... n 

r:t.rf~ arr. flow, weich rr.a~l ir:cicate that J.Clr!(~ E'l i(~j r:s vI , ~t.J'f-aF cf 

tbe \'ieatr,er station haE clccked the challl1el an(1 (~eb!. i s-f] C\'J 

ba zarel is high; 6) monitoring ~cvement cn critical 

lonc"slices; 7) Inonitoring soil moistUre conditions during 

srr ing sr!o,,-"fI,el t an0 ra iny SEasons; 8) monitor ing flow levels 

in ~ebris basins, 

to supplement 

detent jon ponds, and storm drains; and 9} 

the existjng eata base of information 

concerning weather events so that better 

and appropriate levels of mitigation 

s 

JanG-use r:-lanning 

will occur jn 



potentially hazardous areas. 

Flood Warn ing and Tnforma t ion ~yste~ tJes iOD 

The Davis County Flood Warning and Information System 

currently consists of 12 real-time automatically reporting 

gaging stations supplied by Sierra Misco, Inc., of Berkely, 

California, and installed by HHI, of Farmington, Utah, at 

sites throughout the county (figure 1; table 2). Each 

station consists of a transmitter ano several types of gages. 

The type of gage or monitoring instrument installed depends 

upon the location and purpose of the indivioual weather 

station. The 

use include: 

transc1ucer), 

types of monitoring instruments currently in 

stream gages {float gage or pressure 

precipitation gages, wjnc1 sensors, piezometers 

(pressure 

landslice 

tranStlUCE:'r), 

Vo.oveIten t) • s ue}-, oS 

'iiater-~uality monitors, are avo. iJ.c~ bl e (,[:( ('eu) (; bf-' o(;d~(1 t.(l 

t he systerr jf the need arises. 

:' f ; i fl :( : j tE·(' V~l a r&c~ic transrr.ission tc three C()I;,put.er~; ,': l:ic} : 

rf' ( : ( l l(~ :t f:-cG'inS's on a continuous basis. T\'JO ccreputers share a 

r a~io reciever and are located in the Davis County Flood 

Control and Davis County Sheriff's offices in Farmington, 

Utah. The third computer· Js locatec at tbe National Weather 

Service in Salt Lake City, ute.h. F-_s Sortie of tbe A.LEFT 

stations are not capable of line-of-sight radio transD,ission 

to all computer sites, a repeater has been located just north 

of Antelope Peak on Antelope Island in the Great Salt Lake. 
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Figure 1. Location map for Davis County weather stations. 

Explanation 

*= Weather Station Site s· stream gage r· rain gage 
p a piezometer w • wind gage e • extensometer 
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Table 2. Davis County Flood Warning and Information system 

Stations, 1988. 

REPORT 
GROUP 

LOCArr'ION ALERT SYSTEM SENSOR 
IDENTIFICATION NUMBER 
AND FUNCTION 

-----------------~- -- --.----.-

South 
Davis 

3550 S. Davis Blvd., 
Bountiful 

95 N. 1100 w. 
lvest Bountiful 

} ::rr F .. Frcntas"e 
Road, CerterviJ.le 

6('(' E. EOl1ntifu] 
Blvd., Ecuntifvl 

Central U.S.V. 8tatjon, 
ravis Farrrington 

3000 \'1. Gentile, 
Syracuse 

*Halfway Creek, 
Skyline Drive, 
Farmington Canyon 

*landslide # Dsa5l6/ 
Fruit Heights culinary 
Spring, south side 
Baer Canyon 

11 

2l2-Float Gage - liquid level 
(Hooper Draw stream) 
2l3-Tipping Bucket - rain gage 
216-Pressure Transducer - liquid 
level (Hooper Draw debris basin) 

l52-Float Gage - liquid level 
(Nill Creek strE~ c:Jr;) 
153-Tipping Eucket - rain saSE 
15C-l...n€n:(~[ ' eter t .r.c Vc:r,e - ,,:in(~ 
veloc i t ycUl (~ (- i r ~(. t ie,11 f,(=-r, f;(l r 

262-Float Gcge - lisuio level 
(rj (; k f, C r f f- k f: , t r ( ' c ~L) 

263-Tipping Eucket - rain 9C'.ge 
26C-;·. r:Er,~ or:. f: t(: r Dr;e~ ~.:-c; r; E- - ~ ir; (~ 

velccitr C.r:.c c.irectioll ~.~n~,or 

222-Flcat Cage - liquid level 
(Eclrton Creek str(!~r.:) 

223-Tipping Bucket - rain gase 
2 ~ 6-r r f'f;f" U 1 E' 'I r ca: s(~u(;e r- 1 itlU ic 
lEVEl (fertcn Creek debris basir.) 

lIS-Tipping Bucket - rain gage 
l12-AI"Iemometer and Var.e - \·Il.r.C 

velocity and direction sensor 

182-Float Gage - liquid level 
(Syracuse South storm drain) 
183-Tipping Bucket - rain gage 

272-Float Gage - liquid level 
(Halfway Creek stream) 
273-Tipping Bucket - rain gage 
276-Preassure Transducer -
piezometer 

282-Float Gage - exstensometer 
(landslide east of spring) 

283-Tipping Bucket - rain gage 
286-Pressure Transducer -
piezometer 



Table 2 - continued 

North 
Davis 

600 S. Angle street, 
Ka~" sville 

200 Southi 
west Point 

205r rorthr 
CJ irltor~ 

172-Float Gage - liquid level 
(Kayscreek, after forks join) 
173-Tipping Bucket - rain gage 
176-Pressure Transducer - Ijquic1 
level (Pill Field storm drair.) 

192-Floclt GC1S€ - Ij (;.t~iC: lEvel 
(Poward E'lcL:gh) 
193-Tipping Eucket - lain gase 
19C-Anerrometer an~ Vane - vjn~ 
vel 0 cit Y CJ. r l0. (. i r € (: t i (111 8 E> r I 8 (> ! 

~r;-Flcat Cage - li~uid level 
(Eo~c. rQ. Elcushj 
203-Ti~~ins Fucket - ruin gase 
2C6-Frp88ure Transducer - li~uid 
level (2050 F. storm drain) 

* Fun <3 eo by the U tall Ge 01 og i Co). 0 n (~ E j n era 1 [. u r v e~;-

Davis County computers use t.he (IDe VerLicl; 1.251-_ ((uantun i 

Eoft\"iare fystems, Ltd.) operating system. Enhanced ALEFT 

Vers ion J. 35 (Sier ra-f.'Iisco, Inc.) is used to gather and store 

sensor readings in a data base, to set alarms for critical 

conditions, to provide modern communication abilities for 

access to and by other systems and terminals, and to allow 

data manipulation to generate tabular reports and data 

graphs. 

Types Of Data Output Available 

The Enhanced ALERT software system is capable of 

reporting data in the following formats: 1) list of sensors 

in the data base, with sensor types; 2) single sensor data 
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tabular reports; 3) group sensor data tabular reports; 4) 

plots of single sensor data versus time using character 

graphics; 5) bar charts with character graphics; 6) plots of 

two sensor's data with character graphics; 7) plots of two 

sensor's data in graphics mode; 8) plots of four sensor's 

data in graphics IT.oae; 9) sen~;Gr L(;'-r:~5 lJsjrlS cl : cl :r.~ct~r 

0faf;hlcs; onc 1 C) sensor n:aps us ir~s S r(.:~ L Lic~ I:.C(~~;o Enl1c1r:c(-c" 

F_LEF'I ':efsion 1.35 is a rr.enu-contrclleo Boft\,JClre [; ~f-tl:'rL c:rl(~ 

f .}(:t;](; r lct b~ (JifficLilt to Cferate for thc:::e \',itL e:"l-l:' riel1ce 

ill l ;f-5rS CCTI[Ut.f'f pro<]rciJ::s. 

One modem and telephone line is currently availa~le for 

Jimited p~blic use to aCCESS the Enhanced ALERT system and 

obtain sensor data. Our I1loc1err· j s a 1200 BP-VD Hayes 

compatible. The moderr phone rluT!:[Jer j 8 451-34:'2. The system 

is accessible 24 hours a day seven ~ays a ~eek, except durjng 

power failures. Refer to your computer C).no modem 

instructions to determine how to make connection with our 

Itoc1em. 

After the phone connection is made, a blank screen will 

appear, enter a carraige return. The program title will 

appear followed by a request to log in. Enter "User" and 

carraige return. A password will be requested. Enter 

"Weather" and carraige return. The main program menu will 

then appear. Follow instructions to enter into the desired 

subprograms. To promote availability of the modern access to 

13 



the public, the Davis County Flood Control ALERT system is 

programed to limit users to five-minute blocks of time. If 

more extensive access to the sytem is cesired, please contact 

Davis County Flood Control. 

No charge is currently required to use the ALERT system. 

r:I:hi.s rqc~. y ('1 c.T·SE CE[EncJing tlpCn teler;rcne cc£tz ~r.c ctl:€r 

C (;n~ i<.~ erctt ~ . ( ) l l ~; .. FJ f ·c· r ·f · c (",.- :; FE tr E: rC:ViE ('cl~rty Fleeci Ccr.trol 

office if you will bf> l ; ~ <i rs 11 :;r- ff :: ' 'i~L CE SG tr·. at \'.~€ can 

rle2se keep 

Eutlf:T; I<J r;;er; c1l': { rc; l~(}l: r.F.,. J~72, Clct1ccurEt £lCCl~[; i n 

r t 0. h , 19 2· ~. - (~ : (. t () h r E: r Gi 1 t rl ( . r; t c f I ~ c.. t c r 2.1 r c [' C l' r c € C , 

Peport ~c. 11, 103 p. 

f'2.vis Ccur·t}' FJo o() ControJ.: JS87 r f.t:rrrrary of historice.l 

fleets, ravis Ccu~tYI Utah: (npublishE:~ cavis County 

Flood Contrel Records, 4 p. 
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