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F< 59(2017-2021) 59F2] KOEM S5 AL 5 o]-8-5t0] Bar v} stpiate]l ot A=) 73t w4 -971=

STt BAol] AME-3E 52 Secchi 4 (m), FF-71 44 (TIN)E F571Q1(TIP), @52, DO 55 (mg/L)°|th.

T AR E ol 88kl Fut, U] 95% A# TS AR Aok, Fer s} A AT 9o H A

= DO F=9] 739 5.45-10.81, 0.96-6.29, Secchi Depth =2 1.80-6.46, 0.83-5.46 WY = APF =}, o] A=]17k
< ] £33%, £56% Y2 1 A7 Rt ol 818 ke et AlE TR £10% A ofsh o vt

Aok B, s AR e 47 #2420, SR FHH I o mEAe] Ak AlE R A7) 1.5v)
olakz Aztslr] flelir= Ha 187) o] Amr Aadh Zlow et gk

Abstract — Analysis and evaluation of the confidence interval (CI) of the mean and standard deviation (SD) were
carried out using the KOEM marine environment monitoring network data for the last five years (2017-2021). The
water quality parameters used for the analysis were Secchi depth(m), total inorganic nitrogen and phosphorus
(TIN, TIP), chlorophyll-a, and bottom DO (mg/L) concentrations. As a result of the estimation using the annual
data, the average ranges of the 95% CI of the mean and SD estimated for all years were 5.45-10.81, 0.96-6.29 for
the bottom DO concentration and 1.80-6.46, 0.85-5.46 for the Secchi depth, respectively. These Cls are substan-
tially large, corresponding to +33% and +56% of the mean. In the case of the condition of an acceptable CI of
+10%, the required minimum numbers of the data were estimated to be 20 and 51, respectively. On the other hand,
it was found that at least 18 data were needed to reduce the size of the upper limit of the SD to 1.5 times or less.

Keywords: Marine environment monitoring network(3l| %¥3+7 574 ™), Confidence interval(A & 7-71), Mean(*3 11),
Standard deviation(3E=#x}), Tolerable limits(3]-8-7 15 "$1)
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al[2012]; Lee & Oh[2006]; Kim et al.[2011]; Kwon[2010]; Kwon

et al.[2013]; Park et al.[2022]). 184 A= 2] #5577, 44, &

A7) T4 Afolz f-evket Xﬂxﬂ ool chgh vl AL

sk stolnt Tk FAIAR] SEHST AHAA FASE

(statistical measures)= 3% = jéﬁ E=Ax}F 59 EH?,E_P F7Q
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2R o7 ASkE I, A

JFA
gt Aol 4 ﬂj\zoﬂ &8k A THH AR SAAR]
Agell ol 8¥= k- T3 ARl EetaL, 75 (interval
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2 AdH= ﬁ]x*i) e ] Skl Q= ”510]‘3]-. A3 AR
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E frou)dk 2o EH ddo] @FE LA Y] vl A
S A3 mo} 9 AR A|oko] mET tiEo], 7Nt
371 4 7170 soll B A5(Jeong et al.[2018]; Park et
al.[2019])%2 P E = deelA A ST A2 F
2Rl F oAt thgh A+ TR g ARRFO R F2hE a1 Qi
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_(

Aol s vt AAl sioS 23lehe RS
AEE o]&-sto] AR FASEC] sEeh= Bt (mean)T X
FApel| st A 3F 324 F7E sk, 8 AR
A71E WAskaL, vl w7 eIt A PER] < (annual)
it Ase e BT YAFHATE sk ARE o]
S B S (statistical measures)oﬂ slgsh, EEHARE H Y
AR FG0lN a7EE SASECIth b & =wellAE
Het, Bzt g5 %@% TS eIt vl dA
WENEE Ask= A1, 271k volzofot sh= et}
EFAEAEY A F T A7E AAEL, F4 EEAE
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T4 59t FAAEISAR)E 6
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ajo]), Ml (EEQ1F, 254-356)0]t}. ATl AejTelat £
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AR AL I elA] W W
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&0 ZAIEIATH(Table 1 2, =1 TR lA AME3H= 4 Xh;ﬂ
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2917} 0 heh b

F27}F
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(missing) GEIC}, 2 A= B el dSo] Sl 2017-
2021 71349) A3t 20 5L B3] ol HE AR

4



164

Table 1. Number of the data of the monitoring station groups
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o met S g7t STk MeldEs s9sk] 21t
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PEFE] A9 A7 A7) 1del] o), WA sd A=E
R Bl A9 207) AEE AFE (small samples)el] 3l
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o] AlFT7E 322 v Zrk(Agresti & Franklin[2007];

Sokal & Rohlf]1987]; Sung[2004]; Kim et al.[2000]).
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u = F48tA} sh= B3t (population)®] H, o, = BA ]
13}, a = -9 (significance level, & A7) -, o= 0.0,
A 2E = 1—a)elth. 8, 4, = AHTE(df, degree of freedom
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2, 1-0/2, a, 1-a) 71004 A== Student -3 Alg=e]t)
IS5 A5E olgslo] BE-S T3k gelA, Byt &
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Fig. 3. Variation pattern of the mean and confidence intervals of the bottom DO concentrations at all monitoring stations (2021).
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Fig. 4. Variation pattern of the mean and confidence intervals of the bottom DO concentrations at all monitoring stations (5-years data).
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Upper and lower limits of the mean CI range: AR oo B2 AFelste] AASH K Table 2 &%), 271 Wg

o2 FAT TIN, TIP, 952 F& F52 Atz F4
]

1 1
+ Lin- J—a?2)” s Lo Jl—a2)” . _
TR A ThE 95wl dldehs $A= B ke Ao

Upper and lower limits of the SD CI ratio: Secchi depth, ¥Z5-#Z DO &% &2 #Ek glo] =43+ A3}
o
(n-1) (n-1) 1.
2 N ’
Xn-1,0/2) Xin-1,1-a72) 33 &M BEuIT
AN, tgray Kooy = ZF2F Student-t 242, X*(chi-square) - 2] P gk arze]l S vigtAg B s 7o
O A E(df=n-1), FGFE@el AFehs BAge s, 7P AEHAQl SHelx e otEe ulRE dERlEs 4
HeEE F0] 7he gt AEHIEE ov|ah, {4 Eate|
= 37

Q8 i folE, ARG FoR FolA 01 Wele) Bgold,  Huel
W A olgale] A Badl Al Trke) A 44 HE

Table 2. Confidence limits of the annual mean and SD (2017-2021)

Years Parameters MLL mean MUL SDLL SD SDUL
S. Depth 1.76 436 6.96 0.92 1.63 6.09
TIN 9.27 49.74 266.79 1.82 2.87 51.21
TIP 1.87 9.27 46.07 1.77 2.74 42.77
2017 CHL-A 0.37 1.44 5.67 1.63 2.37 24.79
B. DO 5.46 8.04 10.61 0.92 1.62 6.03
S. DO 6.32 8.55 10.77 0.79 1.40 5.22
S. Depth 1.88 4.12 6.36 0.80 1.41 5.25
TIN 18.04 69.32 266.30 1.61 233 23.42
TIP 0.96 6.78 47.88 2.01 3.42 97.61
2018 CHL-A 0.27 1.38 7.01 1.78 278 45.11
B. DO 523 8.08 10.93 1.01 1.79 6.68
S. DO 6.02 8.51 10.99 0.88 1.56 5.82
S. Depth 1.90 432 6.73 0.86 1.52 5.66
TIN 8.17 43.83 235.15 1.82 2.87 51.23
2019 TIP 1.22 6.44 34.08 1.81 2.85 49.66
CHL-A 0.60 1.81 5.44 1.48 2.00 13.26
B. DO 5.74 8.13 10.52 0.85 1.50 5.60
S. DO 6.40 8.63 10.86 0.79 1.40 5.23
S. Depth 1.36 3.73 6.11 0.85 1.49 5.56
TIN 16.66 69.24 287.78 1.66 245 28.17
5020 TIP 1.06 6.56 40.47 1.91 3.14 71.17
CHL-A 0.71 2.58 9.35 1.58 225 20.51
B.DO 5.93 8.33 10.73 0.85 1.51 5.62
S. DO 6.73 8.98 11.22 0.80 1.41 527
S. Depth 2.07 4.10 6.13 0.72 1.27 475
TIN 15.51 66.31 283.53 1.68 2.49 30.10
TIP 1.49 8.03 43.35 1.82 2.88 51.95
2021 CHL-A 0.73 2.03 5.67 1.44 1.90 11.06
B. DO 4.86 8.07 11.27 1.14 2.01 7.51
S. DO 5.87 8.57 11.26 0.96 1.69 6.31
S. Depth 1.80 4.13 6.46 0.83 1.46 5.46
TIN 12.87 58.65 267.24 1.72 2.59 34.95
Mean TIP 1.28 7.34 42.08 1.86 3.00 59.83
(2017-2021) CHL-A 0.50 1.80 6.48 1.58 2.24 20.20
B. DO 5.45 8.13 10.81 0.96 1.69 6.29
S. DO 6.27 8.65 11.02 0.85 1.49 5.57

Ref. MLL, MUL = the lower and upper limits of the mean, respectively; SDLL, SDUL = the lower and upper limits of the SD (standard
deviation), respectively. S. Depth = Secchi depth (m), CHL-A = chlorophyll-a, B. DO and S. DO = the bottom and surface DO concentrations
(mg/L), respectively. TIN, TIP = total inorganic nitrogen and phosphorus concentrations (ug/L), respectively.
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