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Application of Geostatistical Analysis Method to
Detect the Direction of Sea Surface Warm Flows
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ABSTRACT

In recent years, an ingress of mass jellyfish into cooling water intake system causes interruption of
electric power production at the Uljin nuclear power plant. Therefore, monitering and forecast on the
mass ingress of marine organisms are demanded as one of the early preventing measurements. Sea
water movement 1s a major factor on the ingress of marine organisms like Moon jellyfish which has
weak self-mobile ability. When sea surface flow direction adjacent to the Uljin is the northwest, the
jellyfish on the Tsushima warm currents move to the Uljin power plant. To detect the direction of sea
surface warm flows, the spatial range with 2bkm x 25km is set up and NOAA sea surface
temperature(SST) data are collected in this area. For the statistical analysis, the SST data are made as
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GIS point data and geostatistical analysis of ArcGIS is used. Analyzing directional semivariogram, the
anisotropy of the SST point data are calculated and warm flow direction is detected. This experimental
results are expected to use as an element technology for the early warning system development of

mass jellyfish ingress in power plant.
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FIGURE 1. Study sea area adjacent to Uljin (25km x 25km)



170 Application of Geostatistical Analysis Method to Detect the Direction of Sea Surface Warm Flows

AP Ee] Wrlkel vl FUHE WYL
e Sg 4% axvt BEHon 48
sho] o}x Fu@ gartgol olFolAA &
A, A o)% ol ok wET Fol
2o} e SFAA GelNE sfEol
Fad aaE 8@k 294 FA
Q FWalegel HESUL WHE EHow o
= oRagel AR Wt dehdRel A%
J FPRRE B e dvesl was
zo@ o%ete] wasE FA Hrh

Hig muUE s} AR

&S A &l B gx7F T8t
A =, olo] digk A7HeRE NOAA %S
T X9 WIS ATFEATH JHEI S
#) dbe 2] @ 138 (directional semivariogram) =}
o] (anisotropy)& wA et A9 A&
T obxd, Ty dRANI e ADCP
(acoustic doppler current profiler) #3255 =
A5k gxidete] dwbdl sRHHE &

Hsic

12"250°E 1T E

12515078

S5 FHEde Al HF5E4S
shetatr] 98] Ak 517H2000.12 ~ 2005.10)
S FRAAN B5F A9 ADCP &F

S AR, 2005).
FE4 sete 9 gnFW Fasle)
37°N Aol A] At ARE W o = 131°E
7 6 ~ 25N%F A&Fd w53 ADCP 4

EZ27A(10m ~ 28m)ZolA] #=3k 3

129° 425" E ~ 129° 475" E)°] A=E A&
SttH 1™ 2).

129°40E

bl ] bt 3 ]

MESUR

FIGURE 2. ADCP observation

spatial  ranges from National

Oceanographic Research Institute



171

A AEH

=

=

W e AFYY HH

c_mﬂduﬂu.ﬂw‘wﬂmﬁﬂ Mﬂrﬂwqﬁ:ﬂzoi
R - < i K mWRT o
W ol 2B wEE L wam
_EO I Y m 1—,_AI ™ ™ ,Iv_AI ;lm_.c N o N MWO
HEEE S, K oW _ %
Ll SRR S PP T T A
IRIE I B ot 2 T ORERRAE R _d &8 el A
T o T = 3 = o ™ y Kook
W e m T o Sy [ B g 7
HT,UIJMOJ‘MVIM% + 3 U H_%,UF -7k A SR B R R B E R EEE B EEEEEEE
.AO‘.# O_._J_/IO\MU_I /v.w\ maﬂiﬁq,az__!\_tn @ B @ B EEEEEEEEERE R R EE R EE
oimmﬂv!ﬂ,w‘_ b X N E_‘_AT Ur\/.q,olU B E B R E TR E R E G AR R EEE W
,.:_H‘_;o,wama‘_%_l | E‘WO?_NIZMﬁﬂI [~ T EEEEEEEE R R N N N
go X T o o = T %Jﬂm n B B OE R NN B RN oSS E R R RN EE
wﬂﬁﬂLﬂ W;fﬂu i A,Ul]__/lx _.ﬁn/,_ﬂwm Nl B R oR R OEOEE R MR s EE B R EEE RN
! .0 ~ T ] O E W kW RSP REE R W
\WL‘N%&MHEHWEE H_ ﬁ%]}lﬂqlLﬂmm " “.-.l-._-I_-Ihi-_l-_l-_l-_-_l-_.-l.-.
SR R N g b e e
ﬂuﬂuﬂrmﬁd%ﬂﬁ EX\DI @ ﬂLiﬂmhl‘Wl\&o( n EE AR EEEEE SRR EREREEE
PP g etT X e Pyien B el bt I L
ﬂLHOM.&J U:W,N_I‘N.._ z#m?pﬂiﬂTﬂoﬂ_lﬁo m @ @ @ B E R EE EEEEEEE BN EEE AR
TOERN N T T T oo p R OT N X BB RO EE W RN EEEEEE R R AR
- R R W R R RS R RS EEE
LR R E NN R D
pugEey REETEEAFT T b Siesersssssevassasernon
&_-M_ﬁmMEbtﬂr \T/_L_IE@HS%MIMJI“EA %WI m @ @ m @ B E W E R EEEEEEEEEEES
S0 ~ R P
TETEug 22X LaafTe TE Sl e i
Lva]utme.i_nﬁ Hﬂ_wm‘_d. < o 8 & -
S ! _éo_am%aﬂap N -
o PP wmEagpgidea@d Mg ]
THE Ly CEgul o @e° DTi 8
el "o O —_— ) T, —
"EhRle vEZlEEsm oo
Wodo o BUF mﬂl_@xﬁjlmmalmw ° gl
o Ly gy TS 2bB 2w B
=T Ho° K = ok oF ) Qﬁ o i - 3> a
o o o A o 1o BN T = a > 10
8 - R R I E
RO ™ B oA B o SR =
R 2R N ERN Gy o
0 - - .
p&iﬂlﬁow_muommA%_ﬂAT%Emuz_.wmm% g
i o ﬁﬂ%%% WX 2T A a2
= o ;HoxNﬂ)%mH S oE 8
S NThY MW TERT @

FIGURE 3. SST observation GIS data points from NOAA satellite
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Characteristics of the upper sea layer currents(Dec. 2000~Oct. 2005)

TABLE 1.
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