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An Application of a New Two-Way Regression Model
for Rating Curves

of & &
Lee, Chang Hae

Abstract

Whether rating curves are used In practice or new ones are derived, the characteristics of
regression analysis are often neglected. For example, a discharge rating curve, which is established
from a regression of observed water levels (H) on observed flowrates(@Q), is sometimes used for
estimating a design water level corresponding to a simulated design flood runoff. However, if
independent and dependent variables are changed with each other, the regression equation is changed
in existing regression analysis, which is derived from vertical errors between observed data and
regression line. Thus, regression equations should not be applied inversely. To avoid this problem, A
new two-way variable least-squares regression analysis is proposed. The new method was applied to
the rating curves of five water level stations on main stream of Nakdong River. The three kinds of
regression models, which are respectively regression of @ versus H (model 1), H versus @ (model 2)
and two-way (model 3), showed that the new method can reduce inadvertent mistakes when applied
in practice.

keywords : Regression model, rating curve, Excel VBA
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Table 2. Regression Result of Each Models and Stations

Water Level Station Rating Curves R? F Remark
Q=52.455(H—0.200)5% 0.986 3162 Annual report
Sabeol
1.06< H<292 Q=102.382(H—0.465)*'% 0.990 3470 H—@Q(model 1)
H=h+1 Q=88.813(H—0.406)** 0.994 3653 Q— H(model 2)
F(0.01)=7.95 )
Q=69.042( H—0.306)>54 0.983 3588 H—Q(model 3)
Gumi Q=37.094(H+0.150)%3% 0.951 454 Annual report
umi
1.13< H<4.00 Q=27.863(H+0.259)*%" 0.986 611 H—Q
H=h+3 Q=39.191(H+0.085)2% 0.978 6083 Q—H
F(0.01)=8.29
Q=10.586(H+0.666)*1™ 0.983 593 HQ
Q=25.164(H+0.100)*5%° 0.969 578 Annual report
Waegwan
285< H<661 Q=105.089(H—0.768) 1% 0.997 2333 H—Q
H=h+3 Q=121.513(H—0.886) "5 0.997 2393 Q—H
F(0.01)=13.75 .
Q=189.163(H—0.646)>" 0.997 2220 HoQ
. Q= 423.080 (H—0.950)>%% 0.949 266 Annual report
Seongju
130< H<2.09 Q=20.776 (H—0.248)61% 0.961 412 H—Q
H=h+2 Q=20.153(H—0.252)%% 0.970 412 Q—H
£(0.01)=9.07
Q=5.8314(H—0.059)"'" 0.960 403 HQ
Q=19.341(H+0.170)%%0 0.769 95 Annual report
Goryeonggyo .
143< H<345 Q=152.221(H—0.855)1% 0.827 107 H—Q
H=h+3 Q=9.5871(H+0.283)>! 0.853 111 Q—H
£(0.01)=8.40 )
Q=105.119(H—0.694)"97 0.816 101 HQ
22 BEKBEREEHNE



35 4.0

30 1

25 1

/‘E\ 20
I s
1.0
05 05
0.0 0.0
0 100 200 300 400 500 600 700 800 0 200 400 600 800 1000 1200
Q (cms) Q (cms)
(a) Result of Sabeol station (b) Result of Gumi station
80 20
70 + 18 =
16 L4
6.0 )
14 F °
— 50 ¢ 12 e Data
E ot E ot --——-H—Q
Tl Tosr L Q—H
o0 | 06 —H<Q
04
o 02
00 : : : : : : : 00
0 500 1000 1500 2000 2500 3000 3500 4000 0 50 100 150 200 250 300 350
Q (cms) Q (cms)
(c) Result at Waegwan station (d) Result at Gumi station
4.0
35
30 r
25
E 2.0
T
156
10
0.5
0.0
0 100 200 300 400 500 600 700 800
Q (cms)
(e) Result at Goryeonggyo station
Fig. 8. Comparison with Data and Rating Curves
7} R E FEss - o] vjg- f-s) stazl 3 AS Alese 28A onld Fol &g 7]&v
O+ AL BT ok vpA2 €9 Annual report AAsloF gt}
T FuARRAY 4S8 Yo glon, By S5l ol TR A - FHSAALG
HH-Q)2 7995 S5HHTZE AT Aoy, = ZF5.2t Table 20 VERA ZF 23 59 -F-=F0A14
Y 2AQ-H)T TS SHHUTE A4S Aol S EA]3 AEo] Fig. 8ot} AZAAG #HE©°] 096 ©]
B2y 3(HoQ)2 Fie 3934S ovjshtt ARl ApE R ) o, AT TR ARAE B
Table 29| 2HA €& B3 1, 2, 302 &3¢ 9] 9] F-FgHAA o] FEol oEE& HE=E Hsh
FHDA AL R o] REEe ZE 1S Excel A7t Jgka(Fig. 8(a)~(d), 1L 93% Xl A
o] VBAZ A3t AfAEe] 4A Htol 7HeES = BPE 7F #AAAE] AolE Fig. 8(e)¢t ol 59
SHTE o, o714 AAE BAAL 7]Ee] Wi B2 o025 A E1E AEZ Yepz 9k
Ao W Ee] nlwely] s Folma Aol A& HAA7EA AL e AREAQA ) -F- @0 A A

BALE H19F 20084 1H 23



Table 3. Result of Traditional Regressions
(a) at Sabeol station

(b) at Goryeonggyo station

H>Q | QoH H>Q | QoH

AH AH (m)

Hm | Qm/s) | Hm (m) Hm | Qs | Hm (m

1.1 37.84 1.099 0.001 1.5 76.13 1.521 -0.021

1.7 162.61 1.703 -0.003 2.0 188.53 2.053 -0.053

2.3 387.36 2.290 0.010 2.6 366.87 2.541 0.059

2.9 720.16 2.866 0.034 3.2 585.19 2.942 0.258
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