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ESTIMATING STREAMFLOW CHARACTERISTICS FOR STREAMS 

IN UTAH USING SELECTED CHANNEL-GEOMETRY PARAMETERS 

By Fred K. Fields 

ABSTRACT 

Channel-geometry parameters are related to mean annual streamflow and the 
25- and 50-year recurrence-interval flood discharges of Utah streams. 

Channel width and depth between depositional bars can be used to estimate 
mean annual streamflow for perennial streams with a standard error of estimate 
of 34 percent. The standard error of estimate of mean annual streamflow for 
ephemeral streams is 73 percent. 

The 25- and 50-year floods on perennial and ephemeral streams can be esti-
mated from the channel width between depositional bars with standard errors of 
estimate ranging from 28 to 43 percent. 

INTRODUCTION 

An appraisal of the streamflow characteristics of an area is a signifi-
cant part of many hydrologic investigations. Determination of average water 
yields is necessary for the optimum evaluation and development of streamflow; 
and peak flood-discharge rates are needed for the design of channels, bridges, 
and culverts. The first step in appraising the streamflow characteristics of 
an area is to examine the existing data base. Streamflow information is sel-
dom available for all possible points of interest; and a simple, inexpensive 
method is needed to estimate streamflow characteristics at ungaged points. 
Therefore, an investigation was undertaken by the U.S. Geological Survey in 
cooperation with the Utah Department of Highways to test the usefulness of 
channel-geometry measurements in making estimates of mean annual streamflow 
and peak flood discharges for floods with 25- and 50-year recurrence intervals 
at ungaged sites in Utah. This report describes the parameters than can be 
used to estimate mean annual streamflow and flood discharges, the estimating 
equations, and the expected accuracy levels of the estimates. 

Channel measurements were made at 57 sites in Utah and Idaho. Measure-
ments from 14 sites in California and Nevada were added to obtain an enlarged 
sample of ephemeral streamflow. 

Estimating equations were defined through multiple-regression techniques 
from information collected at streamflow gaging sites operated by the Geolog-
ical Survey on unregulated natural streams. The streamflow data used in the 
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development of estimating equations conform to several stipulations: (1) only 
those sites with at least 8 years of record were included in the derivation of 
relations to estimate mean annual streamflow; (2) only those sites with at 
least 15 to 20 annual maximum discharge determinations were considered in de-
veloping equations for estimating the 25- and 50-year recurrence-interval 
flood discharges, respectively; and (3) only records collected through Septem-
ber 1970 were used. 

All the equations relating the selected streamflow characteristics to 
channel-geometry parameters were defined by multiple-regression techniques. 
Each estimate made with one of these equations is subject to error. This 
error is expressed in percent of the dependent variable in the equations, 
which is the mean annual streamflow or a flood discharge. A standard error 
of estimate of "x" percent indicates that two-thirds of the sample values fall 
within ix percent of the relation. 

RECENT INVESTIGATIONS 

Two studies were made in 1971 with multiple-regression techniques. Mean 
annual flow and flood discharges for recurrence intervals of 5, 10, 25, and 
50 years were related to basin characteristics. 

Whitaker (1971, p. 10) found that if the collection period at a specific 
site is 5 years, then the standard error of estimate for the 50-year flood is 
about 60 percent. The standard error of estimate for the mean annual stream-
flow of a perennial stream is about 20 percent for a 5-year period of record. 
Whitaker also found that mean annual flow can be estimated with an error of 
58 percent within the State. The standard error of estimate of the 25- and 
50-year recurrence-interval flood equations was 50 and 58 percent, respec-
tively. However, flood-frequency equations apply only to about 10 percent of 
the State. 

Butler and Cruff (1971) examined the 5- and 10-year recurrence-interval 
floods of 284 gaging sites in Utah. They developed estimating equations for 
four distinct areas within Utah with standard errors of estimate ranging from 
about 50 to 120 percent. 

These investigations demonstrated the applicability of multiple-regression 
techniques in providing simple estimating equations. 

THE SELECTED CHANNEL-GEOMETRY PARAMETERS 

The parameters used for these channel-geometry measurements are width 
and depth of the section between depositional bars. These channel bars are 
formed by the accumulation of sediment along the entire length of the channel 
as the stream velocity decreases during flood-peak and snowmelt recessions. 
The channel bars are the first continuous features that appear above the 
streambed, they extend along the channel edges, and they consist of materials 
that on the whole are finer grained than the materials that form the floor of 
the channel. The crests of the bars are flat and parallel to the water 
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surface or channel floor. The channel bars slope upward and away from the 
stream until the crest is reached; and the streamward edges of the crests at 
the breaks in slope are the ends of the channel-geometry section. The crests 
are about 0.2 to 0.5 foot (0.06 to 0.15 m) above the water surface of a peren-
nial stream during late summer and fall and are generally 0.2 to 1.0 foot (0.06 
to 0.30 m) above the streambed of an ephemeral stream. As shown in figure 1, 
the channel width is the distance between the bars. The depth is the average 
of at least 12 to 15 measurements spaced uniformly across the section below a 
line connecting the section edges. 

EPHEMERAL STREAM 

= 

O 

O 

X 

= 

X 

PERENNIAL STREAM 

O 

L_ 1 _11 

STATIONING, IN INCREMENTS OF FIVE UNITS 

EXPLANATION 

Reference line for measure- A Streamward limit of 
ments of width and depth perennial vegetation 

Bar B Edge of cross section 

Figure I.— Cross sections of typical ephemeral and perennial streams. 
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Three cross sections were measured at most sites to obtain parameter 
values that are more representative than those of a single section. 

The following features may improve the accuracy of the measurements: a 
straight uniform reach, gentle side slopes within the channel, no localized 
disturbances that would disrupt the normal flow lines, and moderate velocity 
of flow within the cross section. 

The measurements of width and depth of the section between depositional 
or other bars have been successfully related to mean annual streamflow charac-
teristics in California (Redman, 1970), Colorado (Hedman, Moore, and Livingston, 
1972), Kansas (Hedman and Kaster, 1972), and Nevada (Moore, 1968). Reliable 
estimates of mean annual streamflow can be made when the section is measured on 
a stream that can be classified as either perennial or ephemeral. 

A perennial stream is one that flows continuously, whereas an ephemeral 
stream is one that flows only in direct response to precipitation. These two 
classes are inadequate to describe all the varieties of streamflow, but most 
streams can be placed reasonably well into one class or the other. The correct 
classification is important because separate estimating equations have been de-
veloped for each class, and the mean discharge for an ephemeral stream will be 
greatly overestimated when its width and depth measurements are entered in the 
equation for the perennial stream. The classification of a stream in the foot-
hill areas in Utah may be particularly difficult. 

APPLICATION TO UNGAGED SITES IN UTAH 

A test sample of depositional bar cross sections was collected at 57 
gaging sites in Utah and Idaho. Three cross sections were measured at most 
sites. The average cross-section measurements were used to define equations 
that can be used to estimate streamflow characteristics in Utah. The relia-
bility of each equation is indicated by the standard error of estimate, in 
percent. 

Mean annual streamflow 

The mean annual streamflow of ephemeral streams can be estimated through 
the use of equation (1). Equations (2) and (3) are used for perennial streams. 

The equations for estimating mean annual streamflow are: 

Standard error 
(percent) 

Ephemeral streams within Utah: 

(1) Qa = 31141.30 73 

Perennial streams within the Colorado River basin: 

(2) 22. = 80w1.79 34 
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Standard error 
(percent) 

Perennial streams within the Great Basin: 

Qa = 50141.48(p44)2.53(3) 34 

The terms are: 

II is the mean annual streamflow, in cubic feet per second. 

W is the width of the channel bar cross section, in feet. 

D is the average depth of the channel bar cross section, in 
feet, plus a constant value of 1.0. 

The width of the channel bar cross section is significant in all the 
mean annual streamflow equations. Depth is significant only in equation (3), 
which applies to the Great Basin. The ephemeral relation has the smallest 
equation constant and width exponent of the group. The variance of the con-
stants and exponents indicate the error that can result from an incorrect 
stream classification. 

Use of the tables 

The estimating equations for mean annual streamflow are given in tabular 
form (tables 1-3). 

To find the mean annual streamflow for an ephemeral stream (table 1) with 
a width of 45 feet follow these steps: 

1. Replace the right digit of the width with a zero. This changes 45 to 40. 

2. Find this value, or row, under Width, the first column in table 1. 

3. Now traverse the row to the right. Read the discharge under the digit 
column to the right of Width that was replaced by zero. Moving right 
along the "40" row, a value of 4,370 acre-feet per year is found under 5. 
For a width of 21 feet, the result would be 1,620 acre-feet per year. 

Table 3 is a series of relations developed for depths ranging from 0.4 to 
1.6 feet. 

Floodflow characteristics 

It was possible to relate the channel-geometry measurements to floodflow 
characteristics on the basis of the relation of the 10-year flood to mean 
annual streamflow. Three areas in the State were defined from information 
collected at 85 gaging stations. The locations of the sites used to define 
these three relations were then used to delineate areas (fig. 2) of similar 
streamflow characteristics. An analysis of information within each of these 
areas provided reliable estimating equations for both perennial and ephemeral 
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TABLE 1.--THE RELATION OF MEAN ANNUAL STREAMFLOH IN ACRE-FEET, TO 
SECTION WIDTH IN FEEL FOR EPHEMERAL STREAMS. 

4WIDTH 1 2 3 9 

0 1 0 31 76 129 188 251 7718 453 539 
_ 

10 | 700 784 870 958 1050 1140 1230 13:- 1420619 .-2.0 

I 1520 1620 1720 18340 1938 2040 2140 2250 236o 24,70 

2580 2690 2810 2920 3040 3150 3270 3390 3510 :2:3:1 

AL 
3750 .4000 4120 4240 4370 4500 171 4750 48S04o 462.

50 5010 514u 5270 5410 5540 5670 5810 5940 ~~80 6220 

6@ 6350 649:1 6630 6770 6910 7050 7190 7330 7480 (621-1 

70 7760 791J-1 8050 8200 8340 8490 8640 8790 .3930 

80 9~3~ 938d 9530 9690 9840 9990 10100 1n300 100 101.7.00 

11:0 11200 114n0 1150:,7! 11701.1 
^ - • -

1f3-10 1?70U 128Q0 12:::00 

THE STANDARD ERROR OF ESTIMATE IS 73 PERCENT, 
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TABLE 2.--T HL LEI oTiuH 1Y- ME NH HtinuHL !,;1 11-1HrLuk? ih hLr,E-LLEil 
TO SECTIOH WID-fH5 IH FEET, FOR PEREHHIHL STREAMS IH THE COLORALIO 
PIVEP BKIH. 

WIDTH 4 

ci n :::Fi 77 572 c.JF,7 1430 1580 ::: 1, 10 ::::::10 40::: (.1 

10 49::::0 5:::50 tf.: :::::41a 7:7-:'.-.1171 .D010 10 ::. A A 114110 1';' ;,-. -Ti [ i 14117i A 151: ci A 

n 1710A 1::: lz,1710 .7' 0 7) 0 i71 '7.' 1900 .3::::: f =, [-I Z.540 A .7-...,7 ::: Cl 0 T., 7-. 13i !.:i :::. 120b ::: .-.: .21/111 

--:1:71 317.5•70n :- 29600 41S A A 46400 4 :::,-.i c1 ,71 5.3:E; Ci 0 5 ,--:41..1121....:71jWi - 4410A :-- 51:3 n 0 

40 F, '71 i.1 Fl 0 E:: 170ci 6440Li 6 ,7 1n n 711001.::1 72::: n n 7F, ::LI 0 ; 7 :.-.! ,:' 0 0 S1:1: A A ::4:-.:.:: a a 

5A 0110 911A0 9400 971,nn 1F1n9cin 1u4ci 117177N:71 111•212in 1147cin 11K:on 

121';jA0 125 1.fri7on 144E00 14SF2, 0 152500 11:.51in 

70 160if.fin 1C4COA 1F.p•Rno =An 1774nA 195nr1n 195500 

:=3.71 .304171'710 206n 1.:120A 2 17900 2221,,n0 227400 :-:7Cj0 241900 f-;500 

91:71 251900 2569U 2620AA 2671A0 27•200 2'775AA 7U011 0 -'1;71171 29!1;7!DA 

ino 2.17i42nn .-7 .J1c10 3•7117 ,in R::;77 i=si*,71 :7:4911710 :354900 

THE STAHDAPD ERPL -' OF ESTIMATE FEPLEMF. 
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TABLE RELAIIJM OF MEW1 ANNUAL UFEAMFLOH5 IN AL PE ilTET, 
Ti' SECTION WIDTH, IN FEET FOR PERENNIAL STREAMS IN THE !.REAT-
BASIN. 

FOR A SECTION DEPTH OF 0.4 FEET 
WIDTH L1 1 2 4 

117 11 127A i.1 2541-.11 

::;540 407 Ci 411. 5:321.1 645Fi 71:1917-1 7712.0 :3440 91 •-•,171 

9,_;7o o 1141710 12100 1291 I0 1:1:71'0 14500 1 41i0 1.1.", •71;i0 17112.k0 

:30 1 1.710 '7:100 192011 .707,-1 1 n :7) 1.1 11 Fi 171 r."71 "i 

4 13 ?7!:1 11i 00 311lf,i710 2.1700 :32:300 33800 :7;4900 :35 1,1-7i0 

405,110 4171:10 4 9110 44100 45.:o0 41f,Fino 47700 4;_: Ho 

FOR A SECT I OH DEPTH OF O. 8 FEE I-
WIDTH G=1 1 2 3 4 6 474 

-----------

0 0 c.! Li 617 112 I-1.1 17311 `:=1 ,-,i1.1 :: 1 4(7.7. .::94A 4:E:00 57211 

10 If-7.7.7..::::H 7f.-.7.0 3750 97-;F;171 111_iCio 1.-.D .:.--.0[71 1:7411L 1470F1 159171,71 1 :::c"-10 

7-0 1 ::::: -:77,01_i -.'1-)1,7_11.111::_: 21500 27'2.400 2.4404ii 35c11-10 7T F;00 391 i,_-, G_1 :37i700 32317)11i 

:30 :24000 3F-itz,00 1:1,1-01171 :::9100 40';o0 4.77no 445oo 4,:-..7,1•=10 4;2200 F...101i:.:1 11 

4111 'f., 2c:100 cj :39:-II: '-'-, !:.39(..:10 ci7901.1 F7,991-710 6190 Fi 5:7; 90 Fi if-: .-:-. Fi ..:1 i:71 6R 1 1_711:71 7020.0 

Fi ri 72::: .00 71501:1 71:., if,01.1 7' :.3:7-_-:00 :3101141 83300 ::: F, F-, A iTi !3 .-,7 ;301...1 901170 934c11_i 

THE STAHDARD ER OF OF ESTIMATE I 34 FERCEHT. 
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FABLE 3.—THE RED:171..1i OF MEAN AkNUAL 'i'TFEAMFLuH, IN AF.RE FEET, 
T'I' SECTION WIDTH, IN FEET, FOR FEREHH I AL STREAMS IN THE GFEAT 
BASIN—CONTINUED 

FOR A SECTION DEPTH OF 1.2 FEET 
N I D T H 1 2 3 4 9 

0 1.71 :3 1. !F: 1 0 :7: 0 1 8 7 0 .7.-8 R.. 0 :7: 9 ::: 0 5210 1:F.F.0 79:::Ft 'D F-,FH.:i 

10 1 1 100 1 2P.00 14F00 15400 18:7.00 .::07,lin 22:::: c.i0 .7)431710 .- ,:. F.-, 0 n 2 :::; L_11.,1 

3 1 0 0 0 :":. 57 0 0 :3 8 1 0 0 4F,7 0 i,..7-1 .:10•7 0 ::::::: 2. 0 0 4n50 0 43 1 0 0 - 4',.:_:::;,- 5 o 9 0 0 F., :::', T' 0 :Ti 

:3 0 F, 6 4 0 A 592 0 0 !,---. _-_::: 1 0 n if, 5n0i71 if. -,.' 9 1:71 o --,' 09ii A 7 ' ::: 9n0 ;:' 7 ii 0 ii::-: : Fi 11. 71 Fi 8:32F-10 

40 :36401.71 :- c*..; .7: 300 9950F!. 102::00 1 06'200 10960A 113100 116600.:77:,-,,1607i 9r 1 0 01 

50 120200 12700 117300 131000 134700 1 3400 143100 145900 149700 1.5500 

FOR A SECTION DEPTH OF 1.6 FEET 
HIDrH f_i 1 2 3 4 8 

1.1 ii 561 2250 4 5 070 9990 12200 14'-,00 

10 15900 19500 22200 25000 27900 '3A900 34000 37100 40400 4380 

47.i0o 5HP.00 54400 52100 51900 69700 7.3700 77700 S1900 

30 90406 99100 1031,7,00 102200 11300 117400 122200 126',;100 

40 131800 131:--, TO.J.1 14700 1411.700 151800 15:',:900 162100 11:00 172500 1';'8000 

50 137 J '- 9cin 199900 205500 211100 215900 22500 228400 234300.:400 

THE STANDARD ERROR OF ESTIMATE IS 34 PERCENT. 
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Figure 2.— Areas of Utah characterized by similar relationships between 

mean annual streamflow and the 10-year recurrence-interval flood. 

10 



	

	

	

	

	

	 	

streams, and estimates of floods with 25- and 50-year recurrence intervals can 
be made with equations (4)-(9): 

The equations for estimating peak flood discharges for the 25- and 50-year 
recurrence-interval floods are: 

Standard error 
(percent) 

Area 1: 

(4) T25 210.16 34 

(5) 1350 = 250.14 40 

Area 2: 

(6) P25 = 3.7W1.57 28 

(7) 
P50 = 3.90..58 33 

Area 3: 

(8) 225 = 2150.04 43 

(9) Tso = 585w0.84 43 

T25 is the 25-year recurrence-interval peak flood discharge, in cubic 
feet per second. 

P50 is the 50-year recurrence-interval peak flood discharge, in cubic 
feet per second. 

W is the width of the channel bar cross section, in feet. 

Area 1 contains a sample of flood peaks derived from snowmelt and rain-
fall. Area 2 is a group of high-altitude perennial streams that generally ex-
perience snowmelt flood peaks. The area 3 sample generally experiences 
flooding as a result of thunderstorms. These samples appear to indicate that 
the equation constants are small for snowmelt derived flood peaks and large 
for thunderstorm derived flood peaks. The equation exponents show the opposite 
trend. These relations are shown in tabular form in tables 4-9. 

The equations should be used only within the parameter ranges shown in 
table 10. 

CONCLUSIONS 

The use of the channel width and depth in estimating mean annual stream-
flow for perennial streams results in a standard error of estimate of 34 per-
cent. Estimates of mean annual streamflow for ephemeral streams, however, 
have a standard error of estimate of 73 percent. 

11 



The relationships of the 10-year floodflow to mean annual streamflow de-
lineate three areas of the State having similar runoff characteristics. Esti-
mates of 25- and 50-year peak flood discharges, using the depositional bar 
channel width, in the three areas have standard errors of estimate ranging from 
28 to 43 percent. 
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TABLE 4.--THE RELATION OF THE 25-YEAR RECURRENCE-INTERVAL FLOOD! 
TN CUBIC FEET PER SECOND! Ti 'SECTION WIDTH! IN FEET! FOR AREA 1. 

NIDTH 0 1 2 3 4 5 I. 

0 21 47 75 105 135 168 20' 2:4 

111 304 3'2.9 ?75 412 448 485 524 2 1,--. ci ci t-7, 7:9 

20 1:::,7 ,"18 5:3 7.-1.,.-: ;i: :3:E: :379 9:7. A 91.-:,1 1nci0 1 040 

n 1090 1120 1170 1210 125A 1 :..:: u 1-....1- 1:340 1301.'1 L 4 •:::1..1 1470 

4n .1520 15 .- vi 1 -- Pi A 1 7 50 1,.-7,9n 1740 17:: n 1:330 1370 19;7. A 

1950 1010 20150 2100 2150 2190 2240 2 
•- ^.. 

r.ci 24:30 2520 2570 2410 ..-'12.11.0 2710 2741_1 2200 2:3.50 

7 1.Ti 29n n •:-...1000 :3050 1_i90i I 40 :::19A :3240 327.4c1 

::440 35;:.0 3E; 12, 7 

90 72:330 4i:130 4 .,.."1:317.1 4130 4180 4240 421:4 0 4:340 

4 5011-710 4390 44.2iu 4419! 454n 459n 4640 449n 4750 4:3:D0 

110 4901.1 r---, 0 0A 5060 5110 5160 5210 52E0 532l.1- 5370 

1•7..0 4 ;:j f, 5 n n 51z. ..-20 580 5740 Fi?"-?Ci 5:340 59n n 

130 5..-)50 6120 5110 15270 4320 537n- 521 

14A 64 6541::!.. E7590 ISIL.4 A if, 7 F-1 Fi n 1 1:71 !•:7i 1 If: 9 7 n 

iFJ0 7020 71P?li [30 7190 724A ;,:9A 7:7:5A 740,-i 74,,,:n 7'110 

THE STANDARD ERROR OF. ESTIMATE I :A PERCEW. 
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TABLE t. -1HE kELFITPI.li OF IHE 5U-YLH1'' Fl GOD, 
IN CUDIC FEET PER SEI.OHD , Ti SECTION NIOTH , IN FEET , FOR AREH 1. 

1. ,1 I D T H Gi 1 2 4 

A 25 c cS7 121 157 193 230 6011, 

10 345 425 41.5 5Al2.: 54:3 F,':10 11,74717 

L.1 715 1 8 4 892 9 3 :1:31 103 n 107 A 1120 1160 

7-!1.71 1210 1250 1...-3ya 135A 1 144C1 1491-1 15313 15P0 1630 

411 A 17 0. 70 1 :320 0 1 :120 1 9 -- .7. -2 2110 

F, A 21, Ti 1.-7421 2310 2360 2410 •-•:'460 2510 2550 L7.:610 
-------------

A 7f, f, .7. 710 E: .12:310 2: A .797A :3020 :61 

70 3170 3330 3:3:30 34:3C-1 34:30 :3540 3:5'*,) 3640 

60 !Do i:3 '7.11:47.1 4 u 40;z: ,.71 4 1 : 

'171 0 ci 439n 4440 44'D A 4550 6 A A 471171 
-----------

n 1-71 47azS) 4::;711 

110 531 A 537 .5420 548 A 55 0 55 ,1 F, if, fir A 5711.10 .575A F.-, 1. a 

5930 5931-11 1:71 1 4 1-71 i•71 1---1 6:7:10 6370 

13C1 64;1:J.71 iz.5.;111 51:71 If:71n 1; Tif:11 .5820 t1.13;=!!7! 

140 '-_.41.1 7.'050 71611 7 320 72:.:1.1 7330 73:7:-10 7450 7 7̀,11:71 

-17 EJI1 • T ID 7740 78F, A 791u 7'.:47if.i 081;:i. 

THE STAHLIFIRD ERR!.. OF ESTIMATE P.3 40 PERCENT. 
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TABLE. G.—THE PELATIOH OF THE 25-YEAR RECURRENCE-INTERVAL FLOOD' 
ill CUBIC FEET PER SECOHD1 Ti SECTION WIDTH Ill FEEL FOR AREA 2. 

.711:1WIDTH n 1 2 :3 4 

1_i 1;1 4 11 21 33 411. 62 79 97 117 

in 137 1i1,1] 18? 208 233 21111 288 316 :346 377 

2:1 408 441 474 508 543 579 1116 11.54 119'2 731 

1:1 71 U12 854 R911. q3q '7183 10--:A 1070 11.1:1 1160 

i411 1 1- 1670411 1210 126n 1310 1:350 1410 .A 1,510 ..10 

50 1720 1770 1830 1890 1940 2000 20 50 2110 2170 ;-7-'30 

60 229n 2350 2410 2470 2530 21.7.00 2560 27:7-n 270 2850 

:•:::1 7i50 :31213 :3180 :1.250 :3:320 30 

374.0 :3:310 :3;E: 80 9 :30 4100 41 ::0 425!713600 :36:,70 

90 44.1.C.jo 0 45611 46:30 4710 4790 4870 4950 

10Jf 5, in 527A 54:-.0 51L7,17in i r. 11 571,20 i 1151Tin 5:1.:5A 71 55 ln 

- ,205930 17 619n 6450 6540 i .11 6710 

120 680n 6890 11,9n 71.7170 7160 ;'.-250 7:340 7430 75:30 76211 

13n 7710 7800 7900 7990 ::::n9n 81P0 8280 8370 8470 8570 

140 86611 871,-:,0 8960 9050 9150 9350 9450 

986n 996n 1011 0n 10200 10010 11140io 10500 10fi600 

11171 6020 :100 6*770 

15n 95171 9750 

THE STANDARD ERROR OF ESTIMATE IS 28 PERCENT. 
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TABLE 7.--THE RELATIOH OF THE 50-YEAR RECURRENCE-INTERVAL FLOOD, 
IN CUBIC FEET. PER SECOND, Ti SECTION WIDTH' IN FEET, FOR AREA 2. 

WIDTH 0 1 2 4 

-t 12 zflz 35 r.r. i 104 1212. 

1A 148 172 1.;1:::: 224 ,I5,1 L::=1. ..::1 ,.-.: 343 4090 375 

.2171 443 475 515 553 551 631 571 712 754 797 

:30 S41 886 , 3.2 97:3 1n :•:1 n 1070 1120 1170 1220 1270 

1710 1770 163040 1:3:30 1 ' 380 14:30 149n 1540 1F.Fici 1550 

5A 1R90 1950 2010 2070 2130 2190 2750 2320 2380 2450 

Fin 25.3 171 ,7;n .71.ci 2720 *7)790 285A *7920 990 3060 31402ci' 7

7n 3210 3280 3.350 3430 3500 3580 372n 3810 38S0 

809F.A 4040. 41'70 4200 4280 4360 4440 4520 4610 41,7.c:in 

50 4770 48f7n 4940 5030 5200 5290 5370 540 5550 

6450IAA 5640 57::::0 5R20 5910 11J-win 5110 

110 .7, 550 D i::,9?0 7030 7130 7220 320 7420 

120 7520 715:2071 7720 7820 7920 8020 8120 8220 8:330 8430 

130 !7).F,:1 1 U 8640 W40 8850 8950 906A 911,,, n 9270 9380 9480 

140 959n 97n0 ')810 992n 1000o ininn 104A0 1FI50o 

150 10700 10200 10900 11000 11200 11400 11500 11520 11700 

THE STANDARD ERROR OF ESTIMATE IS 33 PERCENT. 
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TABLE 8.--THE RELATION OF THE 25-YEAR RECURRENCE-INTERVAL FLOOD! 
IN CUBIC FEET PER HCOND, TO SECTION WIDTH! IN FEET! FOR AREA 3. 

9WIDIH A 1 2 3 4 

0 215 442 674 I.;109 1150 1390 1F,20 180 2110 

10 2360 7600 2850 3100 :3350 3590 3840 4050 4340 4600 

20 48505100 5350 5610 5F;F:0 c,110 6270 611.20 7130 

30 7350 750 7900 8160 8420 8670 F930 9190 9450 5710 

40 5970 10200 10500 10700 11000 11300 11500 11R00 12000 1200 

50 12600 1 2800 1:3100 13400 12.1:J710 1:300 14100 14400 14;1'O 1491710 

.1 171,7400 

100 20200 

15700 15500 15700 16000 16300 16500 16:- 17000 17?,710 

70 17300 18100 18400 1:-3600 1R900 19200 19400 19700 20., 

80 20500 2u00 2100A 21600 21300 22100 2,7'400 22900 

90 23200 23400 :7-:J700 24000 24200 24500 24800 25000 2500 25600 

100 25P00 7'1-7.100 26400 27200 27500 7'7700 3300 78300 

THE STANDARD ERROR OF ESTIMATE IS 4? PERCENT. 
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TABLE 9.--THE RELATIDN OF THE 50-YEAR RECUPRENCE-IHTERVAL FLOOD, 
IN FEET, FOR AREA 3.IN CUBIC FEET PER SECOND, Ti SECTION WIDTH 

174 

NIDTH n 1 2 3 4 

1a5o 1470 1870 221'.70 21340 :3000 3360 3700 

5050 51.-7.9A is:iin 637,0 ifdf,n f-,9401A 40Fd1 43'80 4720 

20 7240 7550 7R50 8150 8440 8740 90:30 9:7:20 9610 9900 

30 1020n 10500 10800 11000 11300 111500 11900 12100 12400 12700 

40 1:74000 1:71200 13500 13800 14000 1430ci 1400 14800 14. 5. 11-10 15400 

50 15f700 15900 16200 11400 liwno 1690wi 17200 17500 17700 

19000 19200 19500 19Rci0 20000 .7.0 20500f=si 18200 18500 1:::700 

200 21500 21700 22FHo L.- 71.10 2300070 :JoI1O 21000 21,

2540023200 2710 32;900 24200 24400 24700 34900 2711-7!:D 

27100 27300 27500 2750090 25-7Sin 25900 26100 2f::300 2flo'1700 .2 1,,7 1 

100 28000 *:-7 2; 2 0 2:1;F-700 2P700 2.900 29400 291500 '2.99i71 

THE STADARD EPOR OF E3TIMATE IS 43 PERCEHT. 
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Table 10.--Parameter ranges for equations (1)-(9) 

Equation 

(1) 

(2) 

(3) 

(4) 

(5) 

(6) 

(7) 

(8) 

(9) 

Dependent variable 
(acre-feet or cubic 

feet per second) 

232 to 21,800 

3,110 to 508,900 

1,140 to 105,800 

214 to 7,780 

236 to 1,990 

82 to 7,780 

88 to 8,600 

1,170 to 25,900 

2,390 to 33,400 

Width 

(feet) 

7.0 to 101 

8.5 to 171 

6.4 to 49 

14 to 155 

14 to 49 

8.2 to 171 

8.5 to 171 

12 to 102 

12 to 102 

Depth 

(feet) 

0.25 to 1.71 
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