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[. Title

Long-term strategies and the pilot study for marine environmental studies of
cold/warm water discharges

I . Objectives and Necessity

- Scientific evaluation of marine environmental impacts is necessary to
eliminate or mitigate social conflicts caused by cold / warm water discharge
to the coast and research planning necessary to establish efficient
management technology

- Despite decades of research on cold and warm water, it has not yet reached
social conflict resolution.

- Despite many researches, it is necessary to improve the competency related
to cold / warm water discharge and contribute to the solution of the
problem by carrying out systematic research

- Preliminary research on one major site will verify relevant technologies and
develop them into core technologies to prepare for future

. Content and Scope

O Emissions of cold / warm water discharge
- Emissions facilities and status of major warm water discharge
- Emissions facilities and status of major cold water discharge

O Marine environmental impact diagnosis and evaluation technology of cold and
warm water discharge
- Monitoring the spatial structure of marine environmental characteristics and
detecting warm / cold water discharge
- Influence on ecosystem constituents and damage calculation technology
- Safety net construction technology of related underwater structures for cold
and warm water discharge

- vii -



IV. Results

O Analysis of the emission status of cold and warm water
- In Korea, about 75.25 billion tons of warm water is discharged to the ocean
from 30 power plants in the year, and the steel mill releases about 85
million tons of warm water per year
- LNG production base discharges about 1.7 billion tons of cold water per year
to the ocean
- Approximately 11 billion tons in the year will be increased till 2029

O Analysis and evaluation of marine environmental impacts of cold and warm

water

- Comprehensive judgment of temporal and spatial changes of wvarious
techniques is needed to establish diagnosis / evaluation technology of more
scientific and logical influence range of cold and warm water discharge.
. Observation of the distribution of water temperature by using field survey
and remote sensing
. Introduction of the concept of the thermodynamic model
. Presenting the maximum spread range of cold and warm water
. Numerical modeling and complementary
. Multi-platform monitoring
. Developed 10T platform for data collection

- It is necessary to present policies and institutional measures for the safe
management of effluents of chemical substances that may affect water
quality and environment in the sea area.
. Chlorine treatment to prevent bio—contamination
. Anti-foaming agent

- Analysis technology of marine ecosystem effect of cooling system and effluent
. Occurrence of marine life and marine ecosystem changes in cooling system
. Changes in the effects of cold and warm water on the marine life with
exposure time
. Need for standardized survey and analysis methods for ecosystem impact
assessment
- Marine environmental impact prediction model technology of cold and warm
water
Three-dimensional flow and warm-water diffusion prediction model for
cold / warm water prediction
. Need to apply to establish scientific and objective impact

O Improvement plan of cold / warm water discharge management system
- Status of foreign cold / warm water management system

. In the United States, regulations on the spreading of emissions are more

- vill -



stringent than those of emissions, and each state is subject to different
standards

. Japan has been managing the use of warm water since the operation of
the power plant in relation to warm water, and has conducted a one-year
follow-up survey and three-year monitoring survey
In France has been managing water temperature rise and highest
temperature

- Status and problems of the current domestic cold / warm water discharge

management system

. Insufficient definition of pollution source of cold and warm water

. No regulations on the management of cold / warm water

. The Supreme Court judged the discharge of warm water as environmental
pollution
Absence of a reference standard for the actual cold / warm water
discharge
There is no committee dealing professionally with cold / warm water in
the government.
The investigation of the effects of cold and warm water is only
superficially investigating the changes in water temperature, so there is
no objective data on what part of cold and warm water is actually
affecting the marine ecosystem.

- Improvement plan of cold and warm water management system

Through the Article 2 of the "Marine Environment Management Act,, a
new definition for cold and warm water shall be prepared and classified
as unused energy, not waste, so as to establish a legal basis for
discharging cold and warm water

. Establishment of standards for the discharge of cold and warm water and
need to manage and regulate them
It is necessary to impose a certain burden on the operators, to improve
the marine environment and to take steps to resolve conflicts with local
people.
As the management of cold and warm water is required to carry out
various roles in the aspect of conflict adjustment, trust building, and
mutual assistance, active participation and

V. Pilot study for establishing research system

O Spatial distribution survey using survey line and surface layer
- Detailed investigation of water temperature distribution and seawater flow
structure for discharge of warm water discharge
Establish survey area considering existing research results and marine
environment characteristics

_iX_



Simultaneous and repeated seawater property observations are performed
according to the tidal cycle.

. The seawater flow characteristics are performed in parallel with the fixed
point part and the irrigation observation part.
As a whole, the water temperature changes in the water layer in the
vicinity of the warm water discharge port are large, and the water
temperature is comparatively constant

. Change in water temperature depending on tidal cycle

O Observation of surface water temperature using Helikite
- Inflatable low-altitude remote sensing observer (Helikite) and its own

observation equipment

. Calculate mapping data for the waters near the drainageway and observe
the behavior of the warm water
Thermal imaging camera is used for observing the warm water.
Observation of the station is performed through push broom of the
camera.
33,721 Using observation images of number of sheets Confirmation of
water temperature distribution near nuclear power plant

. Generate a wider range of high-resolution temperature data than existing
water temperature observation vertices
Approximate the diffusion trend of warm water and its range near the
drainage

. Identify the possibility of producing a wide range of mapping data through
low-level remote sensing systems

O Observation of surface water temperature using a fixed wing unmanned
observer
- Acquisition of images for wide space by using a fixed-wing unmanned
aircraft
. 2 ~ 3 times longer than conventional unmanned aircraft (about 2 hours)
High resolution compared to satellite image enables detection of fine
temperature and drainage behavior characteristics
Designed to respond immediately to field conditions via ground control
system
- Construction of thermal infrared unmanned aircraft system
Unmanned platform combined with GPS / INS system for geometric
correction of image
. All-weather observing system enables timely observation of the ocean and
low—cost high-efficiency system is expected to increase the efficiency of
the research compared to the ready-made products
Compared to satellites, observation range is narrow, but high-resolution
thermal infrared images can be acquired



O Numerical model of moving and diffusion simulation of warm water
- Construction of three-dimensional numerical model of the waters around the
power plant
. Composition of migration and diffusion simulation system of warm water
Application of design and application of short-term real-time discharge
capacity

. Long-term monitoring of effluents in conjunction with long-term
VI. Applications

O Proposal of national R & D project on issues by ministries

O Securing core technologies related to cold and warm water discharge and
strengthening research capacity

O Reducing marine environmental damage and social conflicts by cold and warm
water

Keywords: warm water, cold water, marine environment, prediction /
evaluation, management plan, long-term strategy
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Parameter KOMPSAT-3A Sample image (Infrared)
Payload EO, IR
Altitude 528 km
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Orbit velocity 7.60 km/s
Ground speed 7.02 km/s
Revisit time 28 days
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T : temperature in Kelvin ('C + 273.16)
the spectral radiance (W e m 2 ¢ pm ' o sr)!
of a black body at temperature 7(K)
A ;5 wavelength in pum
Cii 119 <105 We m 2 o um*
Gy o 1.44 10" pm » K

G

BA(T) = C
/\5{exp—2—1}

AT

13 52. Planck’s Function

- 1. Radiometric calibration ----------

DN —
s 1

Planck’s function

. i Brightness
Radiance i//l_ Sk

______________ <

Gain & Offset E SST, LST
i Corrections of :
' | atmospheric effect Relative
i | and emissivity Temperature

3. IR Applications
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L, KOMPSAT—SAOUH L R
- @4Rolgrstel v
KOMPSAT-3A <

# 29 = KOMPSAT-

QP T dolHE vlag Aol F 57

ol Al tal Has 4 ﬂé} Atk KOMPSAT-3A 1914 Az wid a4 44

oﬂ%ﬂ SFES Tl oF -1° 7 20 B AFA HAew FrhARl dagls JjAdel dast
i A

3 29. 20179 99 8¢ 134] 30+ 4 KOMPSAT-3A, o] #Ats Hlu

XY A= hqAe KOMPSAT-3A 1Al Ho]
ST04 35.390 126.353 22.880 ° 24.473 °
STO05 35.404 126.367 23.350 ° 24.892 °
STO6 35.415 126.385 23.662 ° 25.648 °
STO8 35.442 126.409 24.217 ° 25.656 °
ST10 35.478 126.410 22.901 ° 23.997 °
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oFAFAES AbgetaL, FHWEoRE AN T A AuFEAS

o] o= Mellor and Yamada(1982)¢] level 2.5 turbulence
closure schemes AF&3tH, 3 @744 = Smagorinsky type diffusivityS AF-8 3},
AR EZIHNS AFg Z20d A7 7FsstH(Hamrick, 1994; Hamrick and Moustafa,
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_ oh oM 1, OV
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R o 2 ()= 2 it~ 5
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o o 9 L £
o (mHT) + . (m HuT)+ oy (m HvT)+ p (mwT) = 82( mH ™ 'A, )—f—QT
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ot ax ¥ gy ¥ v oz
_ 90 —1y 9C
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Td olEH &=
W =5
B = 0.255 — 0.0085T. + 0.000204T? |
T +T
T, = 62 T (W) = 70+ 0.7 x W2

ok Aol =] 3k (finite difference method)¥ Z & 2 Hu] HES 9
SkAl A ¥ (finite volume method) S AF-83kH, 4], 48, S| AH AALe] 22 221 A
w8 2l FSAE Y (centered—discretization) S AFE3$HCh 5 WA Ao A Coriolis force®
¥} curvaturedt-& 23 AFEZ zt= o x] HE 7Y (energy conserving scheme)———g A}-8-3)
™ (Arakawa and Lamb, 1977), w24 Hu= = oF FHIE 2o st 95 HE I (external
mode) AHA] 49 Wgko® 2 A fLxE HoEi= U4 EE(internal mode> AREA]L 422
Wako & S8 Y (implicit method) S &&= AAF 8o =oh A7F &3 JA] 22 A3
L& 2Zte three-time-level, leap-frog 7™ ¥ HHS-3lH (semi-implicit method)S % &3ttt
three-time-level 7]¥H 2] AF&A] A= time step splittingS A 3H7] 93] two-time-level

9] trapezoidal stepg #H7}sh= trapezoidal leap-frog 71'H-& A&-3tt}

A pEwAg o] o] FaS AW (upwind difference) &2 djA] st ek Aol Ay =
T 59 sEE YAAINA & Xc]' of o} FAF Fiko] HrstA st FIEA o
2 1A @ AHEE zhe whdo] k. W] FYAEH o R M st A fol= 239
BEeE 7HAARE % AAZE 2 oA B4 AFAE e £ FE7F BT
T U= dHel Uv wEA B RdoA = Xé s Eola 59 FR7F BASHA %=
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Skl diste] Ho 539 A=z 7bd 4 Qdrk B BE L staggered gridoll &3&tE
Arakawa C grid® A}g3slH, 32072 #4432 7t B&Eog 452 gyl £4 gzog z

= 27t F7kets HEAS ALS B
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@4 B35 ADE o] 4d FARA PAFH BA
7R =4, 2709 =/ %2 378 F= #F AH A5E o)&ste BA 2 HFS TPt
Aok 2 2 9 AAHA AMEE 24 2 2/ dHe MeE 1 300, f1AE ¥ 600 Al
Al 3H3
¥ 30 29 2y 2 AF Q
32 A% #5917 #5713 B
A of 1t -25- -25- ~
A YG(FF) 37-25-34 N 126-25-14 E 2016.01.01~12.31 SarsjoraAte
07]B0O6 35-27-22 N 126-19-39 E 2007.09.13~10.11
=1 (KHOA)
07]B08 35-21-17 N 126-13-32 E 2007.09.13~10.13
Intake 35-24-18 N 126-24-30 E S22 R
2017.03.01~03.31
o Outfall 35-25-34 N 126-25-14 E (KHNP)
T
sl ater| 24
Buoy 35-26-03 N 126-24-30 E 2017.03.31~04.16 sl garElE
(KIOST)
0 8 8km
e =
v O3
Q;ji
B Tide(KHOA)
A Current(KHOA)
E{df 3 2 @ Temperature( KHNP)
= O Temperature(KIOST)
aY 60. HAST A=
(1) =4
wel odolo] 91XatE 14 24 AN BEd Avst md A%Es 24 2sRA s
Fo 5 Bz = Az AZo W3 A (Error) % Ao @ x}(Absolute relative
error: ARE), Z2&]a Aol 3k x5 7 319 AT DA S XHARE)9F 22
(Error)+= U3 7ol Aot
. 293 - #5A
ARE(Absolute relative error) = e X 100
Error = 2dx - #=3
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E 32 =2FA-4A%
2x sk PSEs| K1=(m/s) A Z+(°%)
= o9 Error SC(%) N= o9 Error
Epe 07]B06 0.412 0.407 -0.005 98.8 10.1 10.2 0.1
M ° 07JB08 0.545 0.574 0.029 94.7 6.0 356.8 -9.2
’ - 07JB06 0.266 0.293 0.027 89.8 34.7 26.4 -8.3
= 07JB08 0.351 0.389 0.038 89.2 15.6 359.6 -16.0
=4 07]B06 0.232 0.172 -0.060 74.1 46.0 58.0 12.0
S ° 07]B08 0.312 0.229 -0.083 73.4 44.1 39.9 -4.2
’ Lo 07JB06 0.140 0.099 -0.041 70.7 63.6 59.7 -3.9
= 07JB08 0.185 0.138 -0.047 74.6 48.8 31.0 -17.8
=4 07JB0O6 0.040 0.065 0.025 37.5 212.6 193.1 -19.5
K ° 07JB08 0.047 0.062 0.015 68.1 202.4 175.2 -27.2
! - 07JB06 0.034 0.044 0.010 70.6 227.7 178.7 -49.0
= 07JB08 0.032 0.035 0.003 90.6 216.5 187.9 -28.6
=4 07JBO6 0.045 0.045 0.000 100.0 167.5 162.1 -54
0 ° 07]B08 0.051 0.041 -0.010 80.4 159.6 140.8 -18.8
! - 07]B06 0.035 0.029 -0.006 82.9 184.9 144.3 -40.6
= 07JB08 0.037 0.026 -0.011 70.3 175.2 155.0 -20.2
=4 07JB0O6 0.080 0.077 -0.003 96.3 349.9 345.9 -4.0
N ° 07]B08 0.111 0.097 -0.014 87.4 358.2 330.0 -28.2
? o 07JB0O6 0.057 0.040 -0.017 70.2 25.6 5.2 -20.4
= 07JB08 0.067 0.046 -0.021 68.7 8.6 332.6 -36.0
07]B06
Eo.s
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g-o.s
& ]
1.2 T T T T 1 T [ T 7 T 7 T 7T T T T T 7 T 17 T T T T T
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1 3 5 7 s 11 13 15 17 19 21 23 25 27 29 31
Elapsed computation time(days)
12 071B08
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dard e A5T U oWET £ BE AAD, FTAGARN e o BES
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N), AA= Hwl= A48 23 (Case X1) 2 AAZF H Hvl=F 18 238 (Case X2)¢] 3
N Aoz G5t
¥ 33, 2Hjg FAaF Aol
Aok A FZE (m’/s) -8
Case N 0.0 Bl A9
Case X1 345.0 A= A&
Case X2 108.8 AAE Ha el AE
(2) SAH Q] A uby
2HlFEat A} FAd 2AHNA 2HFE HjESHA] e AEES Y ) 7 Ag A
o] A5 Fote] 2ug whRol 9%t xS AAHSAY. 2ul Hd APH A= A E
ZHr AYE FHAN F HUHs ol &t AHASA Y. 4 115 5 FHadA A |
A F& XFoR Ao, FHoA 11HA =& AZFoz A3t
W25 23,21, 2, 3 T HF AAAYE 55, 95 2 AMFo=2 FE8o] %
Heed Ho AR, Z3eERo] 1,2 3 CHY 2 WyS 772 Ay atndgo=s A
o] 5} A ot
gf. X EE Aylo ok 2uj4 &4 Hel HIt
ZH2o FHo GAbAY 9 HAS ¥ 34of, 2ufgre Hd SAbH9IE 19 659 A|AS
Aot AAAE AL HF(Case X1 %5 22 1 C AW Y= vl EHo
Z2HEH H5=902 1595 km, 9422 7.31 kmeol™, &2bH A2 104.28 km2o|t}h. A 59 %=
He 1 Coll s 553 G559 Ao e 253 A8, FbH 4L 76,76 km?2
ojty, AAZF Hyt Huj4HFS HE&3 A (Case X2)9 53 AF9 HU &A= Case
X1 Hj3] Hs5=o=2 77t 1.83, 1.74 km, A5 2 3.86, 440 km #HA yelston  Akbd
Ao Case X19 ¢F 383, 339 %= e} ZAMH o2 FabH A FHujeHo] v Ests Ao
Z FddFH,
% 34 Hd A" 2 Hd g9 A E wETRRE QA
st = EXR EXZERC I ERER
i (C) 553 HAE (km?)
1 15.95 731 104.28
X% 2 15.19 6.04 73.48
3 14.00 4.83 51.44
Case X1 1 15.86 715 7676
A= 2 15.01 4.89 49.28
3 13.92 2.73 28.99
1 14.12 3.45 39.91
X% 2 5.60 1.88 15.23
3 4.25 1.70 8.70
Case X2 1 1412 275 25.99
A& 2 3.38 0.64 4.33
3 2.93 0.64 267

_98_



Case
X1

Case
X2

° =
|-

{Case X1
Maximum Excess Temp.
Surface layer

nit : °C

{Case X1

Maximum Excess Temp.
Bottom layer
nit : °C

{Case X2
Maximum Excess Temp.
Surface layer

nit : °C

{Case X2

Maximum Excess Temp.
Bottom layer
nit : °C

# el TN AHE sk

o
=
N
dob
L
et
Ho
Lo
ok
e
2

r o
S
b
et
ot
r o
ol
N
o
:<|>L_'4
Q o
>
et

§T02
A STO1
ST03
A
8T04
A
.
s i =<
o ﬁA: Monitoring points

a9 66, 23 AA A

_99_



l

A ARAA euFe GFow oo Ardgon, e AHD
FTENE W RE AQSTONANA BEel 2958 2477 B
27 76 T, 24 T2 vhebgth WA delAl gAE g 4

4 (STOD ¥ vl

setslon ﬂﬁl
] %]

ST}, Xi%fﬂ 49+ STO1 ZW% A Qe BE AHAANA 3 Tol of wna)] Az o
2 WsZol A e FA 3ol AT HET ol AH(ST)AAME wjEFF2
FeFS FHAs] 98] AAEH FRES B ndgstygr] Wi B39 AF9 2o

Tide level(MSL, m)
A N & N &

T T 1 T T T T T T T T T T T T ‘ T T | T T [ T T

—— Surface —— Bottom
_ ¥ Jsto1
g_m{
- =
Al ) | s a bbb
E S—EM" nl \,_MLFL-‘\ HIN,IHH |f ’| f| . "“uﬁl“ f\‘\*‘ﬂ‘""b‘n‘f”',v‘nlv‘u‘ \‘M M F‘
o _ T T ] T T ‘ T T ‘ T T r T T ‘ T T I T T ‘ T T | T T | T T
15
- JsT02
gw—:
g -
5 — Y
LI UL LUAAALA ,
o |\1|s‘||‘1|[\|‘\l]ll‘\\|\|[\\
15
- JsT03
gm—:
a 7
=
= :

sbhanhak kUL HANA W}MMNW

I‘\I]II‘\\l

;]
i
=
€
B

-
w

_ JsToa

F10 3

i -
5

£ 3 R A B
07I\]I?‘Il‘ilt\l‘\IIlI‘\\l\ll\\
15

_ sTos

g_w{

g 3

ﬁSE | u "'\!\‘
o_I\]Il‘ll‘llt\l‘\Illl‘\\l\ll\\
15

"~ Istoe

gm—:

-

5 s

L i b T e i e AR Lo iRt s it A
0_I\}It‘ll‘ll[\l‘\I]II‘\\l\II\\
15

_ Jsto7

T 3

§ S

§ s 3

L |

-]

T T 1 T T ‘ T T ‘ T T [ T T ‘ T T | T T ‘ T T | T T | T T
03/01  03/04 03/07 03/10 03/13 03/16 03/19 03/22 03/25 03/28 03/31
Time(month/date, 2017)

a% 67 AE 232 AAd

- 100 -



ol
maﬁu
Aoog

- %o o
= B JIJZ:P
,__IAﬂOO O#‘HAII_*oE

— . ajo
Wwﬁ Afmﬂe i
~ m_x;o I
o T ﬁﬁ% .Vweg

A Evﬁh ) e;oﬂ
o) ! o N BL h,olo‘_
wuﬂ ﬂ&z _mﬂLmﬁa.

5 mamoﬂ ﬂﬁﬂ;a]rmmmr oy
7K ,H_OI 3 T o = _M‘_; <! E e Eo EL OL J.o
A Nwwma ogmozaﬂgw gﬂgm
_— e ]_

J_AAT Tﬂoﬁl %QWMWWM ATﬂﬁqm”‘_ s
» im o . @_.mﬂaoﬂ MOT% U ol Mn. W % o

~ ) T H] i)
| ﬂ]mo HL_o}o Eﬂﬂﬁ Ingd _ﬂnﬂl SIS ) % A
1;% uewmw dagﬂamﬂmaw smmﬂwa mqqo»meww
MQE dumum_m_ @d;ﬂ_.wﬁca% aﬂj.muhm ﬂmﬂﬁ}oﬁ

X _}57 3 _#HOEOM @axye Hﬂ%yb
1 Jo = ey — H.z < B o ol
LAT ﬁo ;OT C‘.# fils} i :.AA o \Ixﬂ ﬁﬁ O,._ ﬂﬂ El _ . 1%|

]kﬂ ]&ooo@ F ~ A XXo
.Drlyl =y o_ﬁoz ﬂ%llﬂ_u A= G2 - = )
= o - EoA;ozT1QE zTﬂrATw . Quqo
B iof i o- i Hoxﬁg
\LMZﬁ = Ee‘lﬂwl,o ‘Ole.wlr o K oo o WNUU NJE& ﬂm_:P
‘ﬁo s ~ 7 M Mﬁ =K ol o o _?Nr m%ma ot > ?Mmﬂﬂwﬁ
LEN _ ﬁao_%L uﬂ/um_x ,wﬂ_i ]dﬂﬂ 1ﬁ1_ﬁ|1r,m.
o w5 i &@.A &zamnAE ﬂdﬁao %ﬁ?%b

— ) 0 faxr JJV_
%5 3 SRR Qﬂmwan @wﬂ% gng%
}?% ° H%% el TN ATOL__ouuu1 _.Lﬁ_ggl
.AL AL ﬂa =t o it Zo ~ e c,t ) T = e
ﬂsoﬂ of%ﬁ %ﬂn%qz. num%@of o LT
U - Pmuﬂl 1%7U,Amﬂ otﬂszwﬂoﬂ.L ﬁzon_mﬁﬂ W
7K T =y o = oy o) K o el Jllﬁ (a8 =N % = e . q

5> o = = ) iy % < = T o
T g}yfﬁ% ﬂﬂ%fi T ® o @m_wuﬂ g
Twh A;%wg @%gzmﬁq% @z k N ey B
ATﬂezl luﬁeoormo ﬁz#ﬁﬁoﬂﬁoiﬁﬂﬂ Hﬁzoﬂoﬂ% oﬂomr“ﬂwwmugo
= i ,mu ‘mﬂ_ o :.;E — E Bo ﬁE olﬂ.uﬂ O_H OT ,ﬂﬂ_ ‘mﬂ_ \W;L ‘LIW T o ~ AT ,HA_I
[ 5.7?3,ﬁ i ™ - B X o o o - Jm‘nenﬂ
) o ) T i 3 = {Jy T o) Lok G N o oo T — o ) T oF = ™M

o T TG lﬂ;s%%ao} ﬁﬁ@@c@o o AT

o N~ 0 O . _,i N ﬂﬁ — AL L _Z ;OL U;A o — N

B._L‘lr_ﬂﬂb . = O,UI . Ee Muaooooogﬁ ﬂ‘.ﬂe ‘.ME)AJL

rlﬂr W(E#EKEQW\ W@.nsﬂ;.nﬁ_ou;l ATMmﬂ%ﬂq

EEMLMM Fhwﬂmmao < ,ﬂﬂﬂ Hxﬂmuﬁamﬁmﬁ

Sl @t%oE__oJmo ﬂwﬁmmu;}u u@kP.ﬂ.g

F T A ﬁo_nﬂ_oue.ﬁﬂ;oﬂ W_orurm_soAsﬂﬂ
H.fﬂﬁldl]J A ) ol Ho p s =0 dodﬂmu

in aAuﬂ @%a:gﬂm ql% 1_%ﬂ

ﬁmﬂﬁoga% _UE ® zﬁulﬂmﬁuxiﬁ

itz Fres myﬁﬂﬁ@ﬂ

g T 5 M AS%@@LE}

Eowo&ﬂ <Hﬂ@mfca

9&7? ﬁﬂm%?%

X,ﬂo;,._ﬁﬂnT 1_/_|,_|‘L§| _rL\w:,._,l

%%owh

0 5o

otmiﬂk

ﬁﬂﬁ@o

o

21l
=

SIS
(=
o ﬁ]

9

14 o] o
_(H
- 101 -

;F,S_
7

&

Q
24 5
e

2

7}l o]

=
=

6.



o

- 102 -



A3, 271, old=, 2014. A8 A< Ao &7 gAE §F <

=
ol sl RZ2x F&. U3AAEALsHs] %] 30(6): 797-807.
Aga, A ol &7, 2000, st E A A FHe| o 2 3

ox
ofo
oft
™
2
Oft
Al
ol
9,
riot
o

>
Aggh 1999, dAH T L0 AL Thso] AA slzFol mA= dF - Ae A4 E
sk3] 2] 17(4): 379-3817.
7933 2000. WA A 2ulgob S A e Al A )2 EFAL
244g 9. 2007. nH YA eujs o] FH T nAE A8 2533 % (Algae)
vol.22(4): 297-304

AEA, ol 98H2013), Z9E HHRAs L5 BE e - 4 2 sYRolE FHow
AQEAAT

WEs, A, AES A, £95, AEE, 2013 BEL %4 74 wEo] WE HABA
o=

<} of dg -4 3'%73_%4 AR A HP"/P gk 3f &
8k3] 2] 12(1): 50-56
Y, =AE, FAFE, AEE, 2012. Faet sl s R FAHE ETFE
1 Fz =239l 7] W3}l Ocean and Polar Research, 34(2): 201-218.
AL, b st o] M) AT, 2009. 4L APARE o] & AvtE A S
LAAEE] A, 25(4): 339-357.

=
s 2l 9 fFEeEor AR REAA. vtk

243, A9, o1 A4H2010), AL 2ujsE EE3 AL ALY B W e
o

TN

Hod, FAH, 1997. Landsat TM G-l < A8 ddnz i) Sujg gite] 4%
A g5 sl 4, 15(2): 231-236.

TR AT, 2018, WA Pl el wE SFRE FFAS R HnsUe

S
AT, AP R4 2013-04-01. 320.

gk, 2008, HFAE A HHS g 2wl #AHr d7 HFTHE A BSPM
448000-1927-3. 431.

3 Ak, 2015, Sl E 2w AEj AR AR BSPG4820-10836-3. 378p.

Arakawa, A. and V.R. Lamb, 1977. Computational design of the basic dynamical processes
of the UCLA general circulation model. Methods in Computational Physics, 17,
174-265.

Choi, D.H., Park, J.S., Hwang, C.Y., Huh, S.H. Cho, B.C., 2002, Effects of thermal effluents
from a power station on bacteria and heterotrophic nanoflagellates in coastal waters.
Marine Ecology Progress Series, 229, 1-10.

Fazilet, V.S., 1998. Foaming : Conseqquence, prevention and destruction. Biotechnology

- 103 -



Advances, 16, 913-948.

Galperin, B., L.H. Kantha, S. Hassid, and A. Rosati, 1988. A quasi—equilibrium turbulent
energy model for geophysical flows, J. Atoms. Sci., 45, 55-62.

Hamrick, J.M. 1994b. Application of the EFDC, environmental fluid dynamic computer code
to SEFWMD Water Conservation Area 2A. A report to South Florida Water.

Hamrick, JM., and M.Z. Moustafa, 1996. Development of the Everglades wetlands
hydrodynamic model: 1. Model formulation and physical process representation. In
review.

TAEA. 1974. Thermal Discharges at Nuclear Power Stations : Their Management and
Environmental Impacts. Technical Reports Series No. 155. IAEA, Vienna. 155 pp.
Mellor, G.L., and T. Yamada, 1982. Development of a turbulence closure model for

geophysical fluid problems. Rev. Geophys. Space Phys., 20, 851-875.

Mellor, G.L., 1998, Users Guide for a Three-Dimensional, Primitive Equation Numerical
Ocean Model, 41p.

Mian, O., Lutes, J., Lipa, G., Hutton, J. J., Gavelle, E., & Borghini, S. (2015). Direct
georeferencing on small unmanned aerial platforms for improved reliability and
accuracy of mapping without the need for ground control points. The International
Archives of Photogrammetry, Remote Sensing and Spatial Information Sciences, 40(1),
397.

Oey, LY., GL. Mellor, and R.I.,, 1985a. Hires, A three-dimensional simulation of the
Hudson-Raritan estuary. PartI: Description of the model and model simulations, J.
Phys. Oceanogr., 15, 1676-1692.

Oey, L.Y., GL. Mellor, and R.I., 1985b. Hires, A three-dimensional simulation of the
Hudson-Raritan estuary. PartIl: Description of the model and model simulations, J.
Phys. Oceanogr., 15, 1676-1692.

Smolarkiewicz, P.K., and T.L. Clark, 1986. The multidimensional positive definite advection
transport algorithm: further development and applications, J. Comptutional Physics, 67,
396-438.

Yanagi, T., K. Sugimatsu, H. Shibaki, H-R. Shin, and H.-S. Kim, 2005. Effect of tidal flat
on the thermal effluent dispersion from a power plant. J. Geophys. Res., 110, C03025,
doi:10.1029/2004JC002385.

Masaharu(=ifilE#) et al. 2013. kJJ. I8 H T BREGZEHNNIC
BTWFMDFEL. WA R, $175, 1-56.

WVEAEM BRI IET. 2011, P2 240 BN B2 8RS »60 RKick 2 B
IR D A ET IR E.

<>

he HRARER D 5

- 104 -



A YHH.

gyt

51oF

ATALYS %

x1ge]

zQ

o
=0

a7)

3. 27}t

oAM= gyt

%




	송규민
	냉온배수보고서_최종

