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Decision making in Environmental Impact Assessment (EIA) and Consultation on the Coastal Area Uti-
lization (CCAU) is footing on the survey reports, thus requires concrete and accurate information on the natural
habitats. In spite of the importance of reporting the ecological quality and status of habitats, the accumulated
knowledge and recent techniques in ecology such as the use of investigated cases and indicators/indices have
not been utilized in evaluation processes. Even the EIA report does not contain sufficient information required
in a decision making process for conservation and development. In addition, for CCAU, sampling efforts were
so limited that only two or a few stations were set in most study cases. This hampers transferring key ecological
information to both specialist review and decision making processes. Hence, setting the effective number of
sampling stations can be said as a prior step for better assessment. We introduced a few statistical techniques
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to determine the number of sampling stations in macrobenthos surveys. However, the application of the tech-
niques requires a preliminary study that cannot be performed under the current assessment frame. An analysis
of the spatial configuration of sampling stations from 19 previous studies was carried out as an alternative
approach, based on the assumption that those configurations reported in scientific journal contribute to suc-
cessful understanding of the ecological phenomena. The distance between stations and number of sampling sta-
tions in a 4x4 km unit area were calculated, and the medians of each parameter were 2.3 km, and 3, respectively.
For each study, approximated survey area (ASA, km”) was obtained by using the number of sampling stations
in a unit area (NSSU) and total number of sampling stations (TNSS). To predict either appropriate ASA or
NSSU/TNSS, we found and suggested statistically significant functional relationship among ASA, survey purpose
and NSSU. This empirical approach will contribute to increasing sampling effort in a field survey and com-
municating with reasonable data and information in EIA and CCAU.

Keywords: macrobenthos, effective number of sampling station, impact assessment, sampling design, mon-

itoring strategy
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Table 1. Summary of the selected literatures of macrobenthic community investigation performed in subtidal areas of Korean coasts

Total no. of Sampli Avg. No. of stations Approximated
Area Purpose of survey sampling amg)armg Distance CV indby4km survey area References
stations (km) unit area (km?)
Chonsu Bay, Spatial/temporal variation along 21 1993~1998 2.3x0.9 0.41 3+1 112 Park et al. (2006)
Chungnam Prov. environmental gradient
Dacbu Is., Spatial/temporal variation along 13 1996 22406 0.28 3+1 69 Lim and Choi
Gyeonggi Prov. environmental gradient (1998)
Deukryang Bay, Spatial/temporal variation along 20 1991~1992 4.4+1.7 0.38 1+1 320 Ma et al. (1995)
Chonnam Prov. environmental gradient
Gamak Bay, Pollution gradient/impact assessment 20 2005~2006 3.3+1.0 0.31 2+] 160 Yoon et al.
Chonnam Prov. (2008)
Gamak Bay, Chonnam  Pollution gradient/impact assessment 11 1998 0.6:0.4 0.70 N/A N/A Jung et al. (2002)
Prov. And Tongyeong,
Gyeongnam Prov.
Gangneung coast, Spatial/temporal variation along 14 1993~1994 1.5+0.6 0.44 8+3 28 Choi et al. (2000)
Gangwon Prov. environmental gradient
Geoje-Hansan Bay, Pollution gradient/impact assessment 15 2008 2.4+0.7 0.31 3=+1 80 Yoon et al.
Gyeongnam Prov. (2009b)
Gwangyang Bay-Sori Is., Spatial/temporal variation along 14 1996~1997 8.3+4.0 0.47 1x1 224 Lim and Choi
Chonnam Prov. environmental gradient (2001a)
Gyeonggi Bay, Incheon Pollution gradient/impact assessment 6 20052006 0.9+1.1 1.16 N/A N/A Yu ez al. (2006)
Gyeonggi Bay, Incheon Spatial/temporal variation along 16 1994~1995 5.2+2.9 0.56 1+1 256 Koh et al. (1997)
environmental gradient
Gyeonggi Bay, Incheon Spatial/temporal variation along 25 1989 8.2+29 0.36 1+0.4 400 Hong and Yoo
environmental gradient (1996)
Hampyung Bay, Spatial/temporal variation along 41 1997 1.3£0.3 0.19 743 94 Lim and Choi
Chonnam Prov. environmental gradient (2001b)
Nakdong Estuary, Busan Pollution gradient/impact assessment 28 2001 2.2+0.8 0.38 3+1 149 Lee et al. (2005)
Saemangeum, Spatial/temporal variation along 38 2002~2005 6.6£2.6 0.40 1x1 608 An et al. (2006)
Chonbuk Prov. environmental gradient
Saemangeum, Spatial/temporal variation along 39 1988 45+1.2 0.28 1£1 624 Choi and Koh
Chonbuk Prov. environmental gradient (1994)
Shihwa, Gyeonggi Prov. Pollution gradient/impact assessment 17 1993~1997 3.3£1.7 0.50 2+1 136 Hong et al.
(1997)
Sori, Geumo Is., Pollution gradient/impact assessment 28 1998~2000 1.1+£0.7 0.61 6+3 75 Choi et al. (2006)
Chonnam Prov.
Ulsan Bay, Gyeongnam Pollution gradient/impact assessment 9 2006 1.2+0.2 0.14 4+1 36 Yoon et al.
Prov. (20092)
Youngam Lake, Pollution gradient/impact assessment 45 2002 1.9+0.6 0.29 4+1 180 Lim and Choi
Chonnam Prov. (2005)
Average 22 32 043 3 209

Note that N/A, not applicable due to relatively small spatial scale less than 4 by 4 km; CV, coefficient of variation.



AJA7IRE S

HE e dF5 £X 5078 FEYE F7 Bxopite 34
(Reynolds and Ludwig, 1988)°ll4, T F-akgAQl nix)2 7t
I ) AR A= vl AR} 2o g5 E—I_(@% %01’ ol
I 20010+ 29 T i FE F 71 At 22 «g7]
542 uHE AFAR WA 5, 2006; &
spsich

Table 1= ZF 479 uid 5} A E-S Qokst Zojt},
Od? A2 AXAE A vX= Q1A ko] Ax)9) E4 @

o] WE A ZA Bz o] ATt o= ut o)A “ﬂ%%

16Ho Il olE HhR e R FUst H49 2AME Faf o)% %7}
R YaRgrte] Azl o> 16‘% Zoltt, F 197 A=Y =
A FEE 645719 o HEAROoT )0 AL HH;(]O]E_
Ao gt} =35 xg@, 7 A 7= 0.6~8.3 km H9)A
3L 7B 32kmaink S ARl WE Ales 2 s
0.14~1.16%] HE B3, His A5 A7 043o RnoZ 1}
B AR 2 ARle] AL Pt A oF 40% FEUS o4 5
ASITE. 9] WA (4x4 km) W) AL AA L TiEE 1-8709] ¥9)
L B Rl e diy-E-o] Alelel Hals 14T 9%
FAE FA] TFEI} 4x4 km T EE 7 olEkl AbdlE AA )
T2 FAAA ALletiet

Fig. 1 % A Aol 88 AL AR 2 HE Agd oy o
T W3re Wl BE Rl ot}

—|—‘

SRl 744 A
o] By f At B9} At dglon, o2 wigow
BEHTH F952 AMgahs Zlo) ulgaa Ao e waslrt.

AAREe] A BAE GAE] e 248 A 1w A
2l (0=19)%] FHFE 2.3 km, THFY 95% AF TR 1.5-4.4
kmQ! 210 % vEhsith 9] WA @ A Sk Bdm=17)9
g 301803, S99 95% AFHTRS -t T 7HA

T ols A 5 e dZ S0 f2d AudAr=-0741,

p<0.001y} 4= om, ¥AQ oz B 5 gigic upehr
A @ 2ARE A 43S A Aol T 7 71F 7R
10 10
8 - T - 8
K o 2
= S
8 3
g — K
® s
a 4" 42
n=19
1st quartite 1.3 n=17
Median 23 1st quartile 1
3rd quartile 45 Median 3
95% fid 1.5-4.4
27 | interval of median o5 contdence 14 || 2
0 0

1 T
Avg. Dist. among stations  Avg. No. of stations in 4 by 4 km

Fig. 1. Box plots of the average distance among sampling stations
and no. of stations in a 4x4 km unit area extracted from the selected
literatures on macrobenthic community investigation.
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Table 2. Summary of regression analysis estimating functional relationship between response (Approx. survey area, km®) and predictor variables
{purpose of survey, PS and no. of sampling station in 4x4 km unit area, NSSU)

Estimated Regression Model: ASA =406 - 121 PS - 49.2 NSSU

Predictor Coef SE Coef T P
Constant 406.42 59.09 6.88 0.000
PS -121.06 66.69 -1.82 0.091
NSSU -49.23 15.32 -3.21 0.006
S=133.422 R-Sq = 53.4% R-8q(adj) = 46.7%
Analysis of Variance
Source DF SS MS F P
Regression 2 285134 142567 8.01 0.005
Residual Error 14 249219 17801
Total 16 534354
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