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Abstract

A numerica assessment using mesoscale-CFD (computationd fluid dynamics) coupled A2C (atmosphere to CFD) model
was carried out to analyze the variation of microscopic air flow pattern due to the construction of the Chilgok barrage in the
Nakdong River. Scenarios with air flow patterns were classified into pre- and post-construction. The increased width of the
river due to the construction of the Chilgok barrage induced obvious changes in moisture and the thermal environment around
the river. However, air temperature variation was restricted within an area along the windward side in the numerica
assessment. The impact of barrage construction on air temperature tends to be stronger during the nighttime than the daytime.
It aso stronger during the winter than the summer. In the simulation, the convergence of mesoscale wind is more pronounced
after barrage construction than before. This is caused by the change of heat flux pattern induced by the widening of the river.
Although this work is a case study with restricted atmospheric stability conditions that has several limitations in the numerical
simulations, the impacts of the land-use changes brought about by the construction of the barrage in the river acceptable.

Key wards:: A2C, Mesoscal e-computational fluid dynamics, Local weather phenomena, Nakdong river, Numerical modeling
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Fig. 1. Satelliteimage of Chilgok barrage and its topography.
Thisimage is provided by Google Earth.
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study.
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Table 1. Description of model domains and grid system for numerical model simulations

Domain 1 Domain 2
number of grids 2
ratio of grid spacing 1 3
number of cell x direction 100 99
number of cell y direction 100 99
number of layer z direction 30
x dimension of cell [m] 180 60
y dimension of cell [m] 180 60
e-Ww utm position of ws corner 437.230 443.170
n-s utm position of sw corner 3978.040 3983.980

7] §1g Ao WA Solglol A AR F1g
RE B8] AL shglck A% 2 53070 3
on THEY dut LBF FYL] AZYF WE
K& mejsto] wo] 7p7hes sk 4
on), $A AP0l A8 E @ A PARRE

Table 10]| A A5},
wo] 2|5 9 Ex o]k at FEAY
30 m Ao} AR FHEF B4 o8 ARE 485t

k.

Ao o] whE Ad Adeef s e F
AR A RS i o = Ak SR Aol wt
2 A3 g Hehs 72 A 0 2 s Fo] W] 7]
bt uhehA daw 4 5-0] s & vt o
B ARTE B8, et ARy A= HE T 3
= AIRA Bt R ST e Fa

X319t Fig. 38 ZA3E Aol $1x3
2+ 1.6 km sh57o] 1Ak ot 5440

1
s
A
ox
£ b de o

1
1=
(2

O
- =

s

river width
8

=

2011 2012

7/10 8/10 9/10 10/10 11/10 12/10 1/10 2/10 3/10 4/10 5/10

Gum

river width

Ehd Aok AR ol

1

fu.

A3y Al 2012

v Ee v

| 79 o] 7] -9 7] ¥5-0] 70 ~690 m 74| uf
HEAL Zols

& 27 bR 79 o) %

31 4+ 300 m A2 oFAS)
@31 sl shete)

= HEskal AL

eyt gk

3O N T ox

Ljo g2

= A Aol Aol w2 9 =
Apzo] a14ghs] HigE o] A5 Bl Ae
¥

N

w2 K Q1o

AR} 3 4B} Q1K 0] 4l E} 4

H

2
T
!

o

a5 A4
J

7
Zal

A
=

7]-_-"5_04

o

o

o =

L Ao 3 A ohq._ 1

A=

=T M

71153 m~589 m ¢

T

% B

ko

7o) %2 o] W] £l

LS|

AR} oL R 4919k

 z3
= &

A~
T

| 7] %9

SHA

w o) o}

4 Foli 5917t AR FAE B2 )

=0 oF A

==

=2 T

A A 59 YT

Al

=% 2}

2 vhero s A 74X AR Thi 4 Akl o8 A
AT E AL o] whet ek,

7/10

8/10

2011

9/10 10/10 11/10

12/10

1/10

2/10

2012

3/10

4/10

5/10

— Weigann

Fig. 3. Temporal variation of the width of Nakdong river observed at a8) Gumi observation site and b) Weigwan site.
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Fig. 4. Adopted Nakdong river width before/after construction of Chilgok barrage for the numerical assessments and grid

possession in three different scenario.
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Fig. 5. Surface synoptic charts a @) 00 UTC 11 January, and b) 00 UTC 11 August 2013. These charts were provided by

Korea Meteorological Administration.
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Table 2. Statics values of estimated temperature and wind vector at site A and B for AFT_Wet

Temperature (C) wind speed (nV/s)
Summer Winter Summer Winter

Mean (Obs) 286 -5.43 16 11

A site
RMSE 25 21 0.71 0.95
I0A 0.75 0.79 0.60 0.71

B site
RMSE 31 23 0.60 1.02
10A 0.71 0.77 0.72 0.81
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Table 3. Statistical difference of simulated surface temperature, wind speed, and wind direction

Up wind area

Down wind area

AFT_WET - BFR_DRY AFT WET - BFR_ WET AFT_WET - BFR_DRY AFT WET - BFR_WET

Temperature  RMSE 0.081 0.016 0.244 0.039
(V) MB 0.038 0.002 0.203 0.021
Wind Speed  RMSE 0.219 0.065 0.099 0.022
(m/s) MB 0.130 0.037 0.060 0.010
WindDir.  RMSE 7.210 2.963 8.432 2077
(deg) MB 3.401 1.167 5.677 1.751
LR, 900 m A 71A] o] Ql= 7F7HE B Ao Helth uupA Ao w2 A ko)
e} 53] oRttolls HgdH &Aoo et 7] Z1of| whE miA| 7]1579] 71dekA o] FEF wAloflA] 7]
5ol YehaL F=71of| Yt A ] o] f= Hol 29| A Foksel FaFgo] 2A vehe vhE F
A oFeth oli= ot =23t 7] 2217} S of 49| W52 Foks Kok 3450l 93 24 v
Y57t FHeE 7F7F EEy] g s wdE A= Aoz FEh ey o] 59 A=A WHE
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