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Abstract

The stochastic analysis was carried out to the hourly time series observed at Dae-gu,
Wha-Myung and Ku—Mee in order to see water quality variation of the Nack—Dong

River during Three months (July, Aug. and Sept.) in each year of 1979 and 1981
As a result of this study, it was found that

1. The simple correlation coefficients between some of the variables were fairly high.
For example, the coefficients between Do and WT. were —0.824 (Dae—guw), -~ 0.547
(Wha~myung), and -0.911 (Ku-mee).

The coefficients between COND and DO.were —0.263(Dae~gu), ~0.347(Wha~myung)
and ~0.881(Ku-mee).

The coefficients between COND and WT. were 0.531(Dae—gu), 0.361 (Wha—myung)
and 0.800 (Ku—mee). .

2. Hourly water quality time series of WT and DO existed as dominant 24 hours Pe-
riodicity For example, the Aut correlation coefficients about WT were 0.960 K=1),
0.846 (K=24), 0.691 (K=48), 0.506 (K=72), and 0.453 (K=96).

The auto—correlation coefficients of Do were 0.968 (K=1), 0.591 (K=24), 0.393 (K
= 48), 0.349(K=72) and 0.250 (K=96).

3. Weekly water quality time series of WT and Do varied with the dominant 24 hours
periodicity .
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#4-1 ARKES sy WRH(1979 4 )

HEH 8B BABLWNE BAE BREBERME BEE FHLUL EBHUT E B
K 7 17:00 27.40 10: 00 25.81 1:00-2:00, 16:00-24:00  26.52
8 20:00 27.69 7:00 2611 1:00-4:00, 16:00-18:00  27.02
20:00-24:00
wT 9 21:00 2252 11:00,12:00 21.40 1:00-3:00, 17:00-24:00  21.96
CY &r7 24:00 27.06 11:00 26.40 1:00-4:00, 17:00-24:00  26.66
8 19: 00 27.58 9:00, 10:00  25.82 1:00-3:00, 15:00-24:00  26.75
9 17:00 19.45 3:00 1875 9:00-21: 00 19.12
KERT 9:00 6.92 21: 00 6.57 1:00-14:00 6.76
8 8:00-10:00 6.70 17:00, 18:00  6.48 4:00-13:00, 24:00 6.57
DO 9 1:00, 2: 00 6.26 18:00 6.97 1:00-11:00, 22:00-24:00  7.15
mi/l BT 5:00, 6:00 6.37 21:00 6.22 1:00-11:00 6.29
8 9: 00 6.73 19: 00 6.36 2:00~14:00 6.55
9 7:00, 9:00 6.44 18:00-20:00 612 2:00-13:00 6.28
KER 7T 13:00 62.26 20: 00 4785 1:00-2:00, 4:00-8:00 57.51
10:00-19: 00, 21: 00, 24:00
8 22:00 48.39 10:00 40.48 14:00-23:00 44.02
TB 9 17:00, 20:00 42.67 13:00 39.18 1:00-4:00, 15:00-23:00  41.10
m// !l @GR 3:00 34.68 14: 00 33.39 1:00-7:00, 13:00, 16:00 34.02
17:00, 19: 00-24:00
8 2:00, 3:00 31.45 20:00, 21:00 30.65 1:00-6:00, 16:00 30.92
8:00-11:00, 23:00~24:00
9 7:00 37.17 2: 00 34.50 3:00-18:00 35.98
X7 1:00 213.55 3:00 194.94 1:00, 2:00, 4: 00-8: 00 211.27
15:00, 16: 00 10: 00, 13:00~17: 00, 24: 00
8 10:00, 11: 00 252.92 23:00, 24:00 242.90 4:00-16:00, 18:00-19:00 248.06
9 - 24:00  304.67 4:00 300.00 5:00-8:00, 12:00-14: 00 303.05
COND 17:00-24: 00
mi/l BET 2} = gl =2
8 24:00  382.26 17:00  377.74 2:00, 6:00-14: 00 379.98
21:00-22:00, 24: 00
9 7:00, 8:00 464.00 16:00, 17:00 456.00 1:00-11:00, 24:00 459.88
K587 9:00,21:00 7.61 4:00 7.44 6:00, 7:00, 13: 00-15: 00 7.54
17:00-24: 00
8 17:00 7.74 5:00 746 13:00-24:00 7.60
9 23: 00 7.81 9:00-13:00 7.74 1:00-3:00, 5: 00=7:00 7.77
pH 16:00-24: 00
7 7:00-9:00 773 15:00, 16:00  7.64 1:00-11:00 7.68
18: 00, 24: 00
8 18: 00 7.58 6:00 7.35 11:00-23:00 7.46
9
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2. BRI KE BR7e HEMS HAME 2
i

19794, 19814 7,89 B HEIKEBEE
of #% B B EM A8 (Simple Corre -
lation Coefficients ) & Kalel & TiERS #
e airstgch

F4-20 A= KBEB8L £, TEBHT9 &, AR
814 e 5 EIABEM HMTFIE Yerych

#4-2 KEEBHS HERTH
XBp814£ DO TB COND WT pH

DO 1 0112 -0.263 -0.824

TB 1 ~-0.457 -0.244
COND 1 0.531

wT 1

pH

1£879% DO TB COND WT pH

DO 1 0050 -0.347 -0.547 0.316
TB 1 -0.588 -0.176 -0.295

COND 1 0.361 -0.019
wT 1 -0.151
pH 1

ES8i%f DO TB COND WT pH

DO 1 0412 -0.881 -0911 0.711
TB 1., -0.522 -0.480 0.373

COND 1 0.800 -0.627
WT 1 -0.724
pH 1
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€ &%, -0.263 (KBB, 814) -0.347(JEH,
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(1) KiRel BOAER 24
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BIRE £ 4 slew, & BE5 BOEMERR
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r-1.0 1.0
I R, = 0.960 Bt
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M4-1 KiEel Correlogram(7A, 19794, kK5) M4-2 BEBRKY Correlogram(7 A.19794F , KER)

pHCOND TB DO WT
(mg?)  (mg/NDCC) B
55 8 26 \
9 290
50
280
270 7 25
8 40
260
250
30 6 24
240 . . . . . .

4-3 8 A X X K & *

E4-3 maj) KEFEH(19794, 7.898 k)
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3 B g & ¢ Ak & EERN xE
Brfoy ®BEe, DOXRT WT 7 of edllrz
5t Reffoll ¥l S48 42 vebdct

4. BB R By KEBMb HY RS

(1) a3 KE o

19794 7,8, 9 Ao] AR EMEGARTI 6#
BAl KEFHEE Fsqch

ol & &= =3 W43 4—4, 4-59 %
Btz o g oHrsldth. WT < DO+

T ek olebzel A, &9 KALRH H,+
o] KRB et BHES SRR ¢ ¢ 9
o,

DOS A%<+, A-@° 714 ¥ ge »
ol H -2 K- K& && g8 2, K

I 2 fE|e] 2 Jebde
2 ®a5 BCHEMYE 24

(F4-3) BRRILol 8 WT S WES o8
MICRER (1979 4, ki)

ry T3 ry rs
A HE 2E7E FRE HEe veEred, K B 0.869 0.667 0.037 -0.651 -0.814
Bl A% HEHA 1 ol KE, L8, & A 0.843 0.649 0.169 -0.631 -0.665
B7t &% 2488°C 24.59.°C 24.05°C= 73 X 0881 0589 -0.129 -0.754 -0.833
AR GEtes ARECL IH% AR K 0.947 0.749 0112 -0.742 -0.947
: ’ K 0.953 0.725 0.135 -0.712 -0.940
4 o
iﬁ%£°].1' X 71(_*% e éﬂﬁhqsﬁ:’]iﬁ & 0950 0.662 -0.159 -0.902 -0.929
MR &E AAstebA, Q@E”_‘t A + 0830 0.527 -0.194 -0.790 -0.726
LRse, tHEBd = FHEe #x5e ¢ r: BOAMEK
CONDTB DO WT TB <
9 140 8 26
130
120
80 7 25
110
100
70 90 6 24
80

2] A

X ¥

(E4-4>mA % KEELH(1979 4, 7,898 EH)
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pH COND TB DO WT
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310 T =%
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7’ \
TB\ r’ \
N \
N / \
7 300 35 7 25 N / \
N / \
/ \
\\ / —_TN ——. \
\___J__”’ - ———
290 !
COND
N DO
280 \\ !
WT 7 !
6 30 6 24 \ /
\ !
\
70 \ A
\v,/
260
B A X X A & o

(E4-5) AR AEFH(19794, 7,898 RB)

£ BEEJ KBl A BOMMRRE £
4—-3% F4—43 2l Aoz KEH=
KRS & BEBR A DO HAM
e 3¢ & ¢ e, WTE A=K
> K>EBYBY &) k) £ Ao = BRI 48
Btkel stx, DO A%+ A> &)X >+
>A D> k> Bl JEolgte)

(3) BEE B HEEE S

KESS] 19794 7,89 3 BEXE 7=,
Fourier & FAse WTS DOol H3
BHRE Hirstde = ol o REANHS &
4~59 £ 463 vt KEHL ERERI
HE B—K B RYSE 790 ~
889 #3ov, DO+ HB—X APkl R
kol 69.4 B~ 889 B2 Foidt 24MsAT A
BE vneEr

ol B g 24 BRTENE WEIL AHMEC B
REy BEBEM A 48 v e

4 gleh a2y DO F9, HEHA #H
KEPEES T RFS K 222 Hola,
AMEHOE 136 %2 12KMEN Kool =
M3e AXNGERA EEBEMRLY e ¥
EEFAS THEIKS fife Ha —REES
Mol A% 42U 4+ 3ok

DO 9| 24 BREMmA ol BHEHS 694

(F4-4) KMol o1& DO Y WEEF ACH
BALRM (1979 “E. KER)

et n C2 T3 Ty Ty
H 0838 0149 -0.317 -0.721 -0.315
A 0892 0560 -0.100 -0.727 -0.287
k  0.893 0518 -0.054 -0.704 -0.619
& 0.862 0507 0.066 -0.533 -0.730
A 0913 0661 0.240 -0.424 -0.600
& 0.883 0542 0.136 -0.549 -0.484
+ 0870 0492 0.031 -0.638 -0.230

r: B HEREAR



%ol™, 12 K BHRS & 222%& A3
o RETAKE WY 12 BEAEHKST 0l & ¥
& AAs Ao YFHE 1243 F74E
°l 136 %= BAH, K, K, Kell& 248
HEH7T Sl Az, @B o4 12K
A7 3.7 %= 7187 A&t HEEH

A& 61%7 ®rh

°ol+ AMERYH &HAZA+ tREDO
Wl LiBmiKel el iy 8, L+ - H
BBH € 475 pattern ©] FEAEES $AA T
KB o] Sobxlu 1 falel Uk shzl ek

(%4-5) kiAo P B REIH(1979 £ K5

(1) am®nA
description—order i 1 2 3 4 5 Remarks
Fourier A; 0.4430 0.0210 0.0140 -0.0240  -0.0500
% K B; -0.2920  -0.0290  -0.0320 0.0360 0.0030
C; 0.5300 0.0360 0.0350 0.0430 0.0500
B =0 C;%/ 2 0.1405 0.0006 0.0006 0.0009 0.0013
% to Var, Xt
5 % Var Xt 87.8 0.4 0.4 0.6 08 7isw
(2) AR
order j 1 2 3 4 5 Remarks
Fourier A; 0.4120  -0.0550 0.0180. -0.0440  ~-0.0360
ER B; -0.4580  -0.0610 0.0300 -0.1240  -0.0030
C; 0.6160 0.0820 0.0350 0.1320 0.0360
BB CY2 0.1897 0.0034 0.0006 0.0087 0.0006
# to Var, Xt
Z S 82.3 1.5 0.3 3.8 03 _ o304
(3) k®A
order j 1 2 3 4 5 Remarks
Fourier A, 0.4090 0.0080 0.0110 -0.0280  -0.0440
% K B, -0.2960 0.0440 0.0410 -0.0220 0.0030
C; 0.5050 0.0450 0.0420 0.0360 0.0440
B W Ct/2 0.1275 0.0010 0.0009 0.0006 0.0010
% to Var, Xt
23 SR 88.3 0.7 0.6 0.4 0.7 101444
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(4) Kmg

order j 1 2 3 4 5 Remarks
Fourier Aj 0.5430 -0.0630 0.0020 0.0210 0.0330
® K B; -0.4430 -0.0990 0.0020 ~0.0310 -0.0610
Cj 0.7010 0.1170 0.0030 0.0370 0.0700
® B C,?/ 2 0.2457 0.0068 0.0 0.0007 0.0049
% to 1.7 Var, Xt
5 #% Var. Xt 87.5 2.4 0.0 0.2 . = 0.2809
(5) KmEgn
order j 1 2 3 4 5 Remarks
Fourier A; 0.5580 -0.1010 0.0380 0.0110 ~0.0440
# ® B; -0.4380 -0.0670 0.0060 -0.0080 0.0030
C; 0.7090 0.1210 0.0380 -0.0140 0.0440
® A C;¥ 2 0.2513 0.0073 0.0007 0.0001 0.0010
% to Var, Xt
2 W Var, Xt 87.6 2.5 0.2 0.0 0.3 = 0.2869
(6) &Mm@R
order j 1 2 3 4 5 Remarks
Fourier Aj 0.4940 ~0.0630 -0.0260 -0.0420 ~0.0130
# K B; -0.2620 -0.0760 0.0010 0.0170 0.0130
C; 0.5600 0.0990 0.0260 0.0450 0.0180
® 8 C;/ 2 0.1568 0.0049 0.0007 0.0010 0.0002
# to Var, Xt
% 88.9 2.8 0.4 0.6 0.1 .
B ar xt = 0.1764
(1) +dn8
order j 1 2 3 4 5 Remarks
Fourier .A,- 0.4570 -0.0890 0.0210 -0.0280 ~0.0760
f K B; -0.3110 0.0240 0.0820 -0.0420 0.0060
C; 0.5530 0.0920 0.0840 0.0500 0.0770
® B ng/ 2 0.1529 0.0042 0.0035 0.0013 0.0030
S & % to Var, Xt
Var. Xt. 79.0 2.2 1.8 0.6 1.5 = 0.1936
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(R4-6)BEMNKY RPige] ¥ RUPHW(19794, K5)

(1) ama
order j 1 2 3 4 5 Remarks
Fourier Aj -0.0510 0.0261 0.0020 -0.0050 0.0180
£ K B; 0.0490  -0.0290 0.0120 0.0030 0.0020
C; 0.0710 0.0390 0.0120 0.0060 0.0180
B H® C;%/ 2 0.0025 0.0008 0.0001 0.0 0.0002
% to Var, Xt
S # Var, Xt 69.4 22.2 2.8 0.0 56  _0om%
(2) A®EA
order j 1 2 3 4 5 Remarks
Fourier A -0.0640 0.0440  -0.0020 0.0120  -0.0040
% M B; 0.0940  -0.0130 0.0100 0.0070 -0.0190
C, 0.1140 0.0460 0.0100 0.0130 0.0190
® 9 C;¥2 0.0065 0.0011 0.0001 0.0001 0.0002
% to Var. Xt
S &% Var. Xt 80.\2 13.6 1.2 1.2 2.5 —0.0081
(3) kFfRae
order j 1 2 3 - 4 5 Remarks
Fourier A; 0.0370 0.0120 0.0240 0.0210 0.0200
% K B, 0.1140  -0.0230 0.0020 -0.0170 -0.0020
C; 0.1200 0.0260 0.0240 0.0270 0.0200
B 9 c,’r2 0.0072 0.0003 0.0003 0.0004 0.0003
% to Var. Xt
S & Var, Xt. 88.9 3.7 3.7 4.9’ 2.5 — 0.0081
(4) kR
order j 1 2 3 4 5 Remarks
Fourier A; 0.0180  -0.0110 0.0100 -0.0080  -0.0180
% % B; 0.1160  -0.0230 -0.0340 0.0130 0.0030
C; 0.1180 0.0250 0.0350 0.0150 0.0180
® B C;%/2 0.0070 0.0006 0.0006 0.0001 0.0002
S #® % to, Var, Xt
Var. Xt 86.4 7.4 7.4 1.2 2.5 - 0.0083




(5) KR

order j 1 2 3 4 5 Remark
Fourier A; -0.0180 -0.0060 -0.0100 0.0200 0.0040
I B; 0.1310 -0.0160 -0.0140 0.0080 0.0010
C; 0.1320 0.0170 0.0170 0.0210 0.0040
HEC) | C;/2 0.0087 0.0001 0.0001 0.0002 0.0
% to Var Xt
2 Var, Xt 810 1.0 ' 1.0 2.0 0.0 = 0.0100
(6) &mH
order j 1 2 3 4 5 Remark
Fourier A -0.0190 0.0220 0.0280 0.0100 0.0030
% ¥ B; 0.1060 -0.0100 0.0130 -0.0200 0.0010
C; 0.1080 0.0250 0.0300 0.0220 0.0030
o) C;i/ 2 0.0058 0.0003 0.0009 00002 0.0
% to Var, Xt
2 & Var. Xt 71.6 3.7 11.1 2.5 0.0 = 0.0081
(7)) Lmn
order j 1 2 3 4 5 Remark
Fourier Aj -0.0360 0.0090 0.0110 -0.0000 -0.0050
% B B; 0.0770 -0.0210 0.0080 ~0.0240 0.0040
C; 0.0850 0.0230 0.0140 0.0240 0.0060
A C;/2 0.0036 0.0003 0.0001 0.0003 0.0
% to Var, Xt
2 B Var, Xt 73.5 6.1 2.0 6.1 0.0 = 0.0049
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