BSPE 97616-00-1056-1

23T )l K Pumes ggnglel Wy

A Numerical Modeling Study of the
Yangtze River Diluted Water

1997. 12

e (B Y0 3 W ZE P



ff B X
SEEETEE BT

B HaME “BBFIL WK Plumed HEEZH
W' AR el HFRIMZE AESFYT

1997d 12¢ ¢

AT AL K K (Eiﬂ%lﬁﬂ—f,L dT4)
T d T K EIARE d74)
2R Y (HFEgS A7)
CF K E @9 474



FA7 A% plumed) FAELY AT

. d72 o3 53
1 gay |
-Gl A% SHS plume] BEFo2e HFE B, o, 4
Aol Bael7A Be GRe UAL A2 o9 dotd 7Y
o] Bat.
2. &1
- #ATEYL o g FAT Yol BE A% AFEB FY

T

ha]

m. AF71de] AAZF He

- geste 2dS FAsd g B8y 2SN Y dF w

V. d3iide] A3
- Ao s S0l o o
gato] AHEJY FT = =
FrEae 1748 &8o] B AAHYeH, =
NA7Ie 720 mE wge) Wi RE 2
A



& A vt FERE

o}
5

k

¥ 52 Moiie APL A

o

&+ &
Adog 44 oE

o] 2~
=

EEER

5

%7
o},

)

o %, ug, 3

[

PN
L

Foz %

=N
o

5]

o AzHd Ws, AA AP 2 HAR

& ool o9 o

4
=>

A
A28 E¥Y #2489 £4 2 ¥4o| Basich

F7stel 29S

o
=



SUMMARY
I. Title

A numerical modeling study of the Yangtze River Diluted
Water

II. Necessities and objectives of the study

1. Necessities
- It is necessary to investigate dynamics of the northeastward

turning of the Yangtze River Diluted Water in - summertime
because a profound influences are exerted on the ocean
environments in the Yellow Sea, South Sea of Korea and the
East Sea.

2. Objectives
- Numerical modeling investigation of the dynamics of the oceanic

circulation induced by the fresh water input in the coastal ocean.

IMI. Scopes of the study

- Investigate the ocean responses to various conditions in an

1dealized model basin

IV. Results of the study

- We have performed a numerical modeling study of the
development of the oceanic circulation induced by the
low-salinity river outflow. A coastal current along the
coast south of the river mouth and an anticyclonic
circulation just off the river mouth are all well

reproduced. To investigate the dynamics various
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conditions are applied and chénges in the oceanic
responses are studied. In most experiments including the
control experiment the angle at which the river outflow
leaves the river mouth was eastward in the early stage
but later it has changed to northeastward. The outflow
angle changed to more northward when the bottom has
an slope and a northward flowing current has developed
over a considerable length of the northern coast. There
was also a little shift to northward in the outflow angle
when the river discharge was small in contrast to large
river discharge case. Other experiments were also
performed with different conditions like including
stratification in the ocean and changing salinity of the

river water, etc..

V. Suggestions

- To investigate dynamics of the northeastward turning of the
Yangtze River Diluted Water in summertime we have performed
a numerical modeling study of the oceanic responses to the
low-salinity water input in the simplified conditions. As a next
step, other conditions such as vertical eddy coefficients, width of
the river mouth, wind, mean current, tide, temporal char’ige n’
the river discharge, real geometry, real bottom, etc. will be
included. Also, observation data including the satellite images

will be needed to be collected and analysed.
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Figure 1-1. Surface salinity distributions in a) February, and b) July,
1975 (from Hu (1994))
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Figure 3-1. Time variation of net discharge of EXP1-M
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Figure 3-2. Velocity distribution of EXP1
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Figure 3-14. Schematic diagram of vertical circulation
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Figure 3-20. Time variation of net discharge of SRO
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EEAE S Etd o2 HE REYy Edde 9 Fo] FoHE W
Agtsgol oJBA WEdE 7HE POMS o] &3ste AR, ojxe -
ATFEY wAIIA R 7Y FHALS wt Yot sHOEREH F
e AGree] xR0l A3 F&ste i/t FAHULH o] 2

THE Aol Ao wEt A EQrATI 2AHA. st
Zolle AAREY 27148 o8] FAEHY 1 AVl B A7 A
AZEA 100¥ B¢ AS F7Het 1009eE A 9F 250 km, @5 <
300 km= A3t FAFY FEAdEE 27)dE FFoly ATto]
Agel wet EFFoR HAE spAen 2o wE n7IYE £33
FHAE AR Fo2 olFHAUG

o]213 3el: Yankovsky and Chapman (1997)o] ¥
(surface-advected) plumedl] &3l RO =Z o] AS AHY
T3EO] 83 Qo EAste nET dEFAES FASHA Aok
olg} TAEE A$ZA Yankovsky and Chapman (1997)& A 4+71F &
FHRE #AAZA Aew TRy Yz dade
(bottom-advected) plumeS EUT. AZF°lF plumed A% 7148 &
o] o3 Fd2 EWAHYd w cyclostrohpic #do2 YAHu
Coriolis &, :LE]_' dEAAE o] S ol FA ")
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o] o] Foll 93] 2HA cell RY9 3L FA3A

McCreary and Zhang (1997, &¥o 2 MZ)% 1% % 5
A ol & G BEE AFEFSol EAsts Z 5o dis) &
ﬂi%kt} BEEAY Qo A3EHE 1 g2
3y Rauz do £ A7 dANAN 242 143 Zdd vE o &
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ez Fats AFe jets B ATFoIAS o] 1 PEe 1)
3 2y

o FAGEY jetd EFo= de YetA ¥e A7EEd
HEA AL o] o] AT o] WAARFEY] 3 F JAUYFoRE
3 BEL ek wd & BEZ:ow A Hu o] BEgst= H IS5
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TR AHRE 5F o7 = TEL EFZ] YE A A
3A] gon EF EFFTol Ae BLAE EFEFO29 entrainment’}
BE8TE EFFHIL dstdAH FUH 2 entrainment?] A|ZFAA Do) 2
At Bedle A 5F0=2 Fite AL BRolx ¥1 Yo ol
2 A7 Auslr UdXeE RoB B AFME EF=0] gon T
g g AN EFo] dojya glof A E&FF{F7H e
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AL 2} €1 Je PR e vAHE Aoz MZE A4 old &
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cm/s B E3sio.

X 437 9HE At 2SS FAF L & 7EF
Experiment |OQutflow (m’/s)| Inflow (m%s) Net (m%/s)
EXP3-MB 45,500 13,000 32,500
EXP3-MBW 32,500 21,500 11,000
SLP1 42,500 10,000 32,500
SLP2 46,000 14,000 32,000
SLP3 42,000 10,000 32,000
SRO 39,500 7,000 32,500
STR3 38,900 6,400 32,500

§29¢ A @ 49 EXP3-MBwold: 439 o] 32500
mYs2 BEAWS & 4237 21, REAY 429 §23 HsA
€ ae 23X Rob HEFS A/ HelY JEdE g 4dHo 4F
Fol 27 Ueh} ARz §EF Fe F+E WEWTHD T 57}
Aoz @ + Ak o] AT FEFE FUFA FAE 6~10 mol

4ol AAtY e wEe BE

gE)o) Qo] EEAH us) =
Al w8 Aoy dxe A%
Aol e BT (1Y 4-2).
AADel ANE F A FEFH FYTS
2 olg molx ¥tk aYu, FVFY 9
STR39l 4ol HUF7 F2Fol vla) Aoz 2 g
£9 @ & =W 4Y SROY FAUHL BY A3 FYFY F

“ =2
7 ogol Aobige 2 + Aok (39 4-3).
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