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Nonlinear Forecasting of Daily Runoff Using Inverse Approach Method
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Abstract

In almost all previous hydrological studies, the standard approach adopted for nonlinear time series
analysis is to perform system characterization first followed by forecasting. However, a practical
inverse approach for forecasting nonlinear hydrological time series was proposed recently. To
investigate the applicability standard approach method and inverse approach, this study used a
theoretical time series (Mackey-Glass time series) and daily streamflows of the Bear River in Idaho.
To predict a theoretical time series and daily streamflow, this study used local approximation method.
From chaos analysis, chaotic characteristics are found in daily streamflow of the Bear River in Idaho.
Resulting from 1, 3 and 5-day prediction, inverse approach method is shown to be better than the
standard approach for a theoretical chaotic time series and daily streamflow.
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Table 1. RMSE of nonlinear forecasting method by lead time(T)

i , Lead time(T)
Nonlinear Forecasting Method
1 3 5
Inverse Approach 0.145 0.190 0.237
Standard Approach 0.28 0.353 0403
Zhd el A e A fhe] diF BAL 2 o] BFE % Fed] 9% wiEdl 2AsH =
28] dEFAZHT) 1, 3, 54 thgh HA ] o SuAH T Aot
FeEm =2 7=1 28931, k=402 FAHIC Table 12 Fig. 79 od&ad A5@E A=
o, ol Aitasdidt 19 AFu/HSFRE o] &HT; RMSE#& 78 Zlelth Table 10 B niel 2ol, o

Bear 7l qm 7T Hgol oM, HA
FA37198, W@ m'e 2~97
2 1~ 14 F7F AR ol

7HAE 24, 10~1007H4€ 104, 12
0¥ F7HZAT wekA, HHe) o5 o
WS FAsh=d ol&d % 5040(8x35x18)
el 4 Zhe E}

Fig. 7€ Bear 72l 10,001914] 10,20047k41¢]

A, AAAIZE
x9
0~200747) =

T
ke 1~
ol
A9 &
e
=% Z]-E’,pﬂ ‘:Ha ]% ]Z_(T) 1, 3, 54 4=
]??_ 7/\011:]' MRS
g dZFHc) 9 73‘}
F23] ¥k

i Obo ¢ o

il
e
=
A

o
ol
]

S otk AAl A A AFAE A
Solarld 47 gow, ol FAlt FAYA
A% whaz}Rolch AFA g At gL o
o AHEE o 27)HQ) ke HRALET| o] o
A R ASHE F99) o] RHEY AFL T

a3} g 2

ArshE 54 %

0}0:] 01]:- =

258

‘f?— 7170l 10,000~10,200481 oZFZrollA 7H A 2

BEEHTH w8 oig- ek, U HEWe
g2 vlE dSAZKDe de FFE vas
AoE g

i md

Hll-
= -

58 &

B AFdde ol8d ke AAIER! Mackey-
Glass AAI9# Bear 49 d7&% AMAE Az of
8 7t EAS B3y, 7192 o]Eo] AEH 4|
Ay AdEF7HES o83t AF S AT F A5
¢} vk "4]%7]‘?3%4 AP S dotatrh & &
7o ARE =&H 2 U gk o]&F 7te
ZAAEH 7Fe. E"ég Ze dEd Y As
of thsll, Phoon et al. (2002)°] #|¢tgt 7H 3 H 7 7]
E AT gg ol8d BEHIHeE Y d5&
HAR AT, AETEel FEUTEEY $4Ue
& & ok 53], 7L dESaANA dEA
Dl Hste] AZUAUFE HLHALCZN B
o A 45 T 5 Yo, Azl g AR
&do] BAFAS AF dSo NF Azt vz
Fm', T, RDE A FAEF ske ZEHIH H

o AR4 HgA4o] Ssgnh

\_

BEKERBERHNE



—_

T AHEF AALARS) e SR P v
A o] B ATE Ao AFY Aol we
A, oz T A AAGA R e, M)A
AZIIWES ol8T A4 L ENo) BE AP 5
Hojo} & Zolck,

AGF, AT, AsE (1998). “DVS &igEs ol&

Fd ARy 457 o
55}51 A184, XﬂH—GE pp. 963-570.

A4 Qo). “Fres OB HeH A%E
}54 HAY o & tfstES eS| stswas]

—E—’“ EEESHS] pp. 179-182.

Farmer, ]J.D. and Sidorowich, J.J. (1987). “Predicting
chaotic time series.” Physical Review Letters, Vol.
59, No. 8, pp. 845-848.

Kantz, H. and Schreiber, T. (1997). Nonlinear Time
Series Analysis. Cambridge University Press,
Cambidge

ol

¢

1,
érgh

394 35T 20065 3H

Packard, N.H,, Crutchfield, JP., Farmer, J.D. and
Shaw, R.S. (1980). “Geometry from a time series.”
Physical Review Letters, Vol. 45 No. 9, pp.
712-716.

Phoon, KK, Islam, MN, Liaw, CY., and Liong,
SY. (2002). “Practical
forecasting nonlinear hydrological time series.”
Journal of Hydrologic Engineering, Vol. 7, No. 2,
pp. 116-128.

Takens, F. (1981). “Detecting strange attractors in
turbulence.” Dynamical systems and turbulence,
Lecture notes in mathematics(898), D.A. Rand and
L.S. Young eds., Springer, Berlin, pp. 336-381.

Tsonis, AA. and Elsner, ].B. (1988). “The weather
attractor over very short timescales.” Nature, Vol.
333, pp. 545-5H47.

inverse approach for

(=8 5:05-28/74+2005.02.07/ 4 AF+5:2006.01.27)

259



