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On the basis of root-mean-square 04° 91°
error analysis, Ensminger (1998) con- ‘ '
cluded that the regioeof-influence regres-
sion model produced slightly lower errors
than the regional regssion equations. The
reduction in standard error ranged from 1.0
to 3.4 percent. Becausige region-of-influ-
ence equations and coefficients may
change for each ungaged site, it is not pos-
sible to include the equations in the NFF
Program or in this Fact Sheet. Ensminger
(1998) discusses the region-of-influence
model in more detail and includes a dis-
kette containing a program for computing ;
region-of-influence estimates. o T S
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Procedure

The regional regression equations  zg- |
developed by Ensminger (1998) are in the
inch-pound system of units; however, the
NFF Program will accemnd report either
the inch-pound or the metric system of
units. The explanatory watershed and cli-
matic variables used the equations are as 0 50 KILOMETERS
follows:

50 MILES

. ] . ] Figure 2. Mean annual precipitation for Louisiana, 1951-1980
Drainage area (DA)n square miles, is the

contributing drainage area of the basin, and
is determined from the best available topo-

graphic map. Table 1. Regional regression equations and associ  ated statistics for streams that drain rural
areas in Louisiana (modified from Ensminger, 1998)

Chann_el slope (SLP)n feet per mile, is [Q. peak discharge for recurminterval T, 2 to 500 years, in calfeet per second; A, drainage area, in
the main channel slope measured betweernquare miles; SLP, main channel slope, in feet fie;; &P, mean annual precipitan, in inches, during the

two points along the main channel, one at Period 1951-1980]

10 percent of the channel length and the Standard

other at 85 percent of the channel length, error of Equivalent

and is determined from the best available _ _ _ estimate, years of
Regression equations in percent record

topographic map.

S . Pine Hills region
Mean annual precipitation (AP inches,

is the mean annual precipitation for the Qz = 5.SODAE-;‘;”SLPg-z;A(AP-SS)S-Zzi 47 3
basin, determined from an equal precipita- 95 = 13.IDA0-76°SLP0-395(AP-35)0-658 +42 5
tion map (fig. 2). To improve the overall ~ Q107 19.EDA0-7785LPO-402(AP-35)0-629 41 6
final regression results, a constant of 35~ Q257 28'®A0'7885LP0' 40;(AP'35)0'616 +43 8
was subtracted froie mean annual pre- 950~ 34'®A0'7953LP0'41 (AP'35)0'610 +46 9
cipitation value. This constant is automati- 9100~ 41.2DA0-8038LP0-422(AP-35)0-608 +49 9
cally subtracted from AP in the NFF Qso0= 56. DA O5LPO429AP-35)* 57 10
Program; the user should enter the actual Non-Pine Hills region
value. Q, = 2.4DA068% p0-297Ap._35)L-21 +42 2
The regional regression equations, ~ Qs = 4.8@A% 1% p0-433ap_35)1-02 +39 3
the standard error @&stimate, and the Q0= 6.5MA 3% p0-50§Ap-35)0-935 +41 3
equivalent years of record are shown in Q5= 8.3DA%- 755 p0-58§Ap.35)0-859 +45 3
table 1. The averageastdard error of esti-  Qsp= 9.4DA0 7765 p0-643ap.35)0-817 +49 4
mate is a measure of the goodness of fit Q1gp= 10.DDA%79%5 p0-69)Ap-35)-783 153 4
between a regression equation and the dat&sop= 12.1DA%82& p0-794Ap-35)-726 +64 4




AA is the absolute value of difference
in drainage area between the
gaged siteAg) and the ungaged

Table 2. Range of explanatory variables for which the regional regression equations are
applicable for streams that drain rural  areas in Louisiana (from Ensminger, 1998)

Mean channel Mean annual site @U) |AG 'AU| and
Drainage area, slope, in precipitation, R is the ratio of the weighted peak-
in square miles feet per mile in inches discharge estimate to the regres
Pine Hills region sion estimate for the gaged site,
0.009-2,947 0.85-247 42-65 Qrew/Qr(e)r

The method can be used to improve
the estimate at the ungaged site whether
0.35-2,287 0.40-20.1 47-67  the weighted estimate for the gaged site
was determined using the regional regres-
sion or the region-of-influence equations.
The drainage area at the ungaged site must

Non-Pine Hills region

used to derive the equation. Errors in the  Qr(g), is the estimate of Qderived

Qr estimates for about two thirds of the from application of the appropri- - .
stations used in the regression analysis ate regression equation in table be within 50-150 pe.:rc.ent of the dralnage.
were within the given standard errors. 1 area of the gaged S|te,.otherW|se, the est-
Errors in theQt estimates for ungaged N is the number of years in the mallte at tt::e ungageq f'te shoulgl be based
sites are larger thandtstandard errors of gage record used to compute ?n y on the appropriate regression equa-
estimate shown in table 1. These errors Qr(c)s» @nd on-

increase appreciably when the drainage EQ is the equivalent years of record

area is near or beyond the range limits (table 1). —Prepared by Robert R. Mason, Jr. and

shown in table 2. The equivalent years of The accuracy of the weighted discharge Steven S. Sumioka

record is the numberf years of stream-  estimate, in equivalent years of record, is
flow record needed to achieve the same equal toN + EQ. References
accuracy as the regression equation. ) o ] o
This weighting technique is slightly Jennings, M.E., Thomas, W.O., Jr., and
different than a similar technique Rigg,s HC compilérs 1994 Nation-

Improving Estimates With dgscribed by Ensminger (1998). The tech- wide summary of U.S. Geological
Gaged Data nique can be used tmprove the estimate Survey regional regression equations
at the gaged site whether the weighted esti- for estimating magnitude and fre-
The U.S. Water Resources Council Mate was determined using the regional quency of floods for ungaged sites,

(1981, appendix 8) described weighting r_egressihon or the region-of-inflgence eclqua- 1993: U.S. Geological Survey Water-
techniques to improve estimates of peak fions. The NFF Program contains an algo-  pago\rees Investigations Report 94—

discharge at gaged locations by combiningithm to perform the weighting 4002, 196 p.

the estimates derived from analysis of gageomputations. Ensminger, P.A., 1998, Floods in Louisi-
records with estimates derived from other ) ana, magnitude and frequency, Fifth
means, including regression equations. Ungaged Sites Near Gaged Edition: Louisiana Department of

The weights of the two independent esti- Sites on the Same Stream Transportation and Development
mates are based on the length of the gage Water Resourcesethnical Report
record (in years) and the equivalent years ~ Ensminger (1998) showed how the No. 60, 353 p.

of record of the applicable regression ~ weighted estimate for peak discharge at & 5 water Resources Council, 1981, Guide-
equation. The weighted estimate of peak gaged site can be used to improve esti- lines for determining flood flow fre-
discharge is computed as: mates of peak discharge at an ungaged site  quency: U.S. Water Resources Council

on the same stream that has a drainage area Bulletin 17B, 28p. 14 appendixes.
N"OQQT(G)3+EQ"°9QT(G)r that is between 50 and 150 percent of the

109Q+ W= drainage area of the gaged site. The regres-
© N+EQ sion estimate for the ungaged site is multi-
plied by an adjustment factor, which is
where computed as:
Qre)w Is the weighted estimate of dis-
. _ AA(R-1)
charge Q for recurrence interval AF =R ~ oA
e

T at the gage location,

Qr(c)s Is the estimate of Qderived
from analysis othe systematic
gage records, AF is the adjustment factor,

where




For more information contact:

U.S. Geological Survey
Office of Surface Water
415 National Center
Reston, Virginia 20192
(703) 648-5301

USGS hydrologic analysis software is
available for electronic retrieval through
the World Wide Web (WWW) at
http://water.usgs.gov/software/

and through anonymous File Transfer Pro-
tocol (FTP) from water.usgs.gov (direc-
tory: /pub/software).

The WWW page and anonymous FTP
directory from which the National Flood-
Frequency software and user documenta-
tion can be retrieved are
http://water.usgs.gov/software/nff.htmland
/pub/software/surface_water/nff,
respectively.

Additional earth science information is
available from the USGS through the
WWW at http://www.usgs.gov/ or by call-
ing 1-888-ASK-USGS.
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