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Hydrologic Time Series Model by Transfer Function

EHE R & A ,*

Kang, Kwan Won. Kim, Ju Hwan
Abstract

The relationships between rainfall and runoff are analyzed statistically and modelled
using discrete linear transfer function, which can be shown with the relations between input
and output in hydrologic system. The procedures of identification, estimation and diagnostic
checking of model are proposed, and the suitability of assumed model is determined by the

statistics used in time series analysis.
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Fig.1 Schematic representation of transfer function model.
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Fig.2 Transfer function model with added noise model.



64 BBAIBWI

&, Y48 x. & #(B) 67 '(B) &he AA7IF(fi
Itering) & o83t FETAE{ Ao

A71A 7 AR7TE ol&EE vy & HH
Bt A9, F,

#(B) 67'(B) yv. = 8, (9)
(8)43 (9)4& olg3ld &I} Zo] WY
(transformation) &4 UTt.

y., = v(B) x, + n,

ﬂl = V(B) al + €|-

e, = ¢(B) 6 '(B)n (10)
o 7] A4,
e v HEE wags Ao,
(10)3e dFA x, o 2HA y. Aeld &

HEyt BAaekd o f, Aol REE
sl Lo A RAED,
FAVEUT v A deta P,

paﬂ (k) 6,,

[ Oa
(11)

2.3 BEME (Noise model) 2] T

REEY MR AAHA #FH(noisetern)
€ ZAQ3 = A EA g9 #TELS 27 S
AR wo} & o] §3le ol Zol dgs
o

32

y. = v(B) x, + n, (12)

n, =y, - v(B) x,

(13)

n.= A(13)& ol &3t 7l n, o EA g
T fERRE® (sample autocorrelation function
; SACF)®} FE FEA714 A3 (sanple par-

tial autocorrelation function : SPACF)& ¥
I ARIMA ®AS BT
oA I REmYH WA BT KNS F
el A" 3L o 2o,
«(B) 6(B)
vo = Xeow *———a,  (14)
8(B) #(B)
3. At ¥ EBE

3.1 ®¥

ol ogtd JYElYE dF FEo A
g AL & FolH o BAS REBEK
g7 fstd Myd R8s 33 AdYre
AT LA LT B FAY AYL A% &
g EFA WY NS ANE AR
B HE Atk oA M 4G 499
$3AHY €A+ HFL A AdE, 982
Fe 28 ALz s Zes 2T
§ B4 R7Z 3t AEE Fxo d2o
EFHA ¥ 7oz A &M 19689 1
2 5E 1973¢ 129 7N € FeFH ¥ &
2F02 ol BRI RM/) SoHEe 2=
E WEUE¥i(log transformation)dt & A}L3
R}, ole ERIIGH AN BESC LEM (he
teroscedasticity)& 7}2 729 3 o) m—
& o6E Fede BEd 2EsA e,
metA oleld Sire] REM MEE HFr)
AE WYo2 e A8E A} &34 B
o,

3.2 mE| wE

1Y 3% 4 Fe Y
ol 229 3oiA < °»1‘3::°] T EFAE}
FEXEHEE 7tA22 A ]ﬂ-?-:’—‘}(differencing op
eration)3t®d o] mWe] x, & ARDNARES 7+ A
g, o] BEE EA A8 BeAsd O



W24% H3W 1991% 9AM

" 1 T T
aon (Lo
8 L e '
A 13 IS : .
] - :
uy .
L [To il I \ . . B S F(/
i) N '/ \ :
o ” \ A :
ot VA B : F/ N_
M/eNn 0769 o1 07/72 0177
Time
Fig.3 The input series (rainfall) shown graphically,
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Fig.4 The output series (runoff) shown graphically,
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Fig.5 The estimated autocorrelation coefficients for dlfferenced
input series,
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Fig.6 The estimated partial autocorrelation coefficients for
differenced input series,
Table 1. Basic statistics of a, and #,.
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Fig.10 The estimated autocorrelation coefficients

for residual(a,).
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