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Abstract: Six locations in the automated monitoring network at the Geum River Basin were selected
for this study. The water quality characteristics at two of the locations in the water quality monitoring
network that were identical, or nearby, were examined, and their correlations were evaluated
through statistical analysis. The results of the water quality analysis were converted to the water
quality index and expressed in grades for comparison. For the data necessary for the study, public
data from four years, from 2016-2019 were used and the evaluation parameters were water
temperature, pH, EC, DO, TOC, TN, and TP.
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Results of the analysis showed that the water quality concentrations measured in the automated
monitoring network and the water quality monitoring network differed in some measured values,
but they tended to register variation in a specified ratio in most of the locations in the network. The
analysis of the correlations of the parameters between the two monitoring networks found that water
temperature, EC, and DO showed high correlations between the two monitoring networks. The TOC,
TN, and TP showed high correlations, with a 0.7 or higher (correlation coefficient r), with the
exception of some of the monitoring networks, although their correlations were lower than those of
the basic parameters. The water quality index analysis showed that the water quality index values
of the automated monitoring network and the water quality monitoring network were similar. The
water quality index decreased and the pollution degree increased in the downstream direction, in
both networks.

Keywords : Geum River, Water quality, Water quality monitoring, Real-time Water Quality monitoring,
Water Quality Index
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Table 1. Site name of selected Real-time water quality monitoring stations and water quality monitoring stations
Real-time Water Quality monitoring Water Quality monitoring Distance
Site Mark Site Mark Site-Site
Gapcheon Gapcheon A Gapcheon 5-1 Gapcheon M 1 km
Mihocheon Mihocheon A Mihocheon 6-1 Mihocheon M -
Nammyeon Nammyeon A Yeongi Nammyeon M -
Gongju Gongju A Gumgang Gongju M 3km
Yugucheon Yugucheon A Yugucheon Yugucheon M -
Buyeo Buyeo A Buyeo Buyeo M 2 km
N
.
s

S
(Mihocheon M)
Y
J (Mihocheon A}

Gapcheon 5-1

(Gapcheon M)

@ Same site
A\ Real-time water quality monitoring site

’ Water quality monitoring site
Figure 1. Location of study sites.
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Table 2. Water Quality Criteria of RTWQI

Parameter Guideline
Water Temp. Monthly average for 10 years — 10°C < Water Temp. < Monthly average for 10 years + 10°C
pH 6.5<pH<9.0
EC <200 pS/cm
DO 0.8 * DO sarati ion at current <DO < 1.3 x DO saturai ion at current
TOC <3.0mg/L
N <3.0mgL
TP <0.1 mg/L

Table 3. Real-time water quality index (RTWQI)

Ranking Range

Interpretation

Excellent 80~100 It is always suitable for hydrophilic activities in the state of clean water with almost no pollutants.
Good 60~79 It maintains relatively good water quality and is suitable for hydrophilic activities.
Fair 40~59 Usually, good water quality and sometimes pollutants can enter and affect hydrophilic activities.
Poor 20~39 Water quality is contaminated due to frequent inflow of pollutants, so care is needed for hydrophilic

activities.

Very Poor 0~19

Unsuitable for hydrophilic activities due to high water pollution.
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Figure 2. Water quality results of each water quality monitoring.
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Park & Cha (2013)°]l w2 W AHAI=(r) 2] A A5 0.8 o] o2 o] w9 A4 Vepde
kol 1,000]9 bt AA|, 0,90014¢e|® uf  pHE 0,538(0.258~0,765)2 I+, F1%1S A<
$ =2 A, 0.70~0.8001H =2 A, SFIL 0.5 oo Ko AHBAE Hilth TN &
0.50~0,600]H &g-of A=A, 0,40 olato]H o =3} TP 359] A 8A15~(r)+= 0.893(0.883~0.905),



82 SAFEYI M30H M25
Table 4. Correlations analysis at Real-time water quality data to Manual water quality data
Gapcheon A Mihocheon A Nammyeon A Gongju A Yugucheon A Buyeo A
Gapcheon M Mihocheon M Nammyeon M Gongju M Yugucheon M Buyeo M
W.T 991%* .995%* .992%%* .995%* 987** 972%%*
pH 317 .593%* 651 765%%* 258%* L645%*
EC .840%* .982%* 971%* 978%* 979%* .940%*
DO 756%* 793%* .850%* .846%* .840%* .837**
TOC 756%* 768** 345%%* T56%%* 811 AQTHE
TN 905%* .896%* .883%* .888**
TP 743%%* J755%* 758%* 788**
**_Correlation is significant at the 0.01 level (2-tailed).
0.761(0.743~0.788)% 0.7 o3¢ AAA7} & AR AWBAE 24T 23 TOC o] oA
Aoz Bt TOC 52 0,647(0,345~0,811) U BE A HAE YeERH AL (Kim et al
2 OE Qo] HEY 4TS Hoth Y 202009 22 ATE HYr)
A2 0. 3452 ARHA 7} ofet A o= FAH T T, EC, DO @54 Adka oz Jt/dol &
ol B SAC ABEAY Aet £A5HT A vhehton] ool 2 ATk ¥ AR wE FAG
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Figure 3. Scatter plot for each sites ([A]: Real-time Water Quality monitoring, [M]: Water Quality monitoring).
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Figure 3. Continued.
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Table 5. All-time water quality index evaluation

Site Real-time Water Quality monitoring Site Water Quality monitoring
Gapcheon A 46.7 Gapcheon M 43.7
Mihocheon A 337 Mihocheon M 31.6
Nammyeon A 434 Nammyeon M 42.1
Gongju A 344 Gongju M 34.0
Yugucheon A 57.0 Yugucheon M 40.3
Buyeo A 353 Buyeo M 34.6

Table 6. Monthly water quality index evaluation

RTWQI (Real-time Water Quality monitoring)

Site Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Gapcheon A 553 534 | 640 | 677 | 649 | 549 | 442 | 445 674 | 67.7 | 657 | 664
Mihocheon A 477 | 498 | 587 | 528 | 61.7 | 393 | 312 | 488 | 454 | 639 | 652 | 555
Nammyeon A 398 | 488 | 536 | 608 | 654 | 695 | 62.1 577 | 592 | 567 | 63.0 | 61.0
Gongju A 448 | 427 | 492 | 459 | 61.8 | 509 | 475 513 | 485 | 619 | 643 559
Yugucheon A 684 | 684 | 806 | 827 | 83 | 690 | 649 | 71.8 | 904 | 894 | 818 | 722
Buyeo A 420 | 427 | 532 | 49.1 452 | 603 | 322 | 365 | 452 | 453 | 416 | 413

RTWQI (Water Quality monitoring)
Site Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Gapcheon M 417 | 511 52.1 618 | 61.8 | 60.7 | 423 | 420 | 546 | 622 | 53.0 | 438
Mihocheon M 340 | 385 | 585 | 589 | 519 | 368 | 281 378 | 42,6 | 62.1 612 | 427
Nammyeon M 389 | 424 | 532 | 608 | 60.0 | 61.8 | 542 | 656 | 579 | 638 | 61.5 54.2
Gongju M 446 | 437 | 502 | 464 | 524 | 67.1 462 | 514 | 440 | 495 | 623 | 48.1
Yugucheon M 646 | 652 | 675 | 705 684 | 63.7 | 695 | 692 | 793 | 786 | 69.0 | 64.6
Buyeo M 393 | 415 | 482 | 56.8 | 455 | 612 | 435 | 429 | 527 | 615 | 41.0 | 457
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