50 1 Vol.50, No.1
2019 1 OCEANOLOGIA ET LIMNOLOGIA SINICA Jan., 2019
%
1,2 1,2 1,2 1,2 1,20
(1. 266061; 2. 266061)
FRA-JCOPE R
, (360 180 ) (120 )
s (13 2 360 R
; 180
120 , ,
1997—1998  ENSO : ,
s 1997—1998 ENSO , , ,
P731 doi: 10.11693/hyhz20180400079
, ; (2010) 1932—2005
106km, «“ ” ,
, ) (2001) ,
, (Zhao et al, ; (2002) ROMS
1993; , 1996), )
( ,
2004) , s ,
Guan(1994) Cheng (2004) (1998) s
: (2003) : (1998)
POM s 5
, ; (2002) ; ;
R ( , 2015) ( , 2014)
; (1997)
, 89% ,
* , 2016YFC1402000 ; , Ul1706216 ,
2013418031 s , E-mail: jichengzhen@126.com

: , , E-mail: liuqr2002@163.com
:2018-04-04, :2018-07-13



25

FRA-JCOPE

FRA-JCOPE ( :
http://apdrc.soest.hawaii.edu/las/v6/constrain?var=2164),

FRA-JCOPE POM ,
(
1992 12 2002 1 TOPEX/Poseidon
ERS-1 2002 1 2008 1
Jason-1 and Geosat Follow-On ),
( Advanced Very High

Resolution Radiometer/Multi-Channel Sea Surface
Temperature ), (

Global Temperature-Salinity Profile

Program ) POM
Miyazawa  (2009)
1992 1 1 2006 1 1
1/12°, 1d,
Om 5Sm 10m 50m ) )
(BS ,
1), , o 76.4°,
ur ur(

)

Up =—u-sina +veosa
up =u-cosa+vsina

NCEP-NCAR ,
2.5°%2.5°, ,
( 117°—124°E, 36°—41°N)
, (
)
t BS X s
Trans(y, [ ur (x, ,2,0)dvdz @
z
, Ut BS
T=Trans_in+Trans_out, 3)
, Trans in
, Trans_out
41°
40° 100
) ! 90
39°F ) ‘ S
: S 70
. B 60
38° 1 SN 50
' ; 40
37° %0
20
10
36° 0
35° — I
118°  119° 120° 121° 122° 123° E124°
1 BS ( ) (  :m)

Fig.1 The section of the Bohai Strait (the black dash line) and
the depth (contour)

: 30

> >

(2002)

, 4.8x10*m%/s,



26

50

7x10°m’/s ,

FAE (Mfs)
N

|
0

0 x10°

FHE (mfs)
o

R LA VAR Ll A L AR
T AT T N T AT A A T

4 x10°

m/s)
N
T

w 0
15
i o}

2 (a)
30

—4 I
1992 1993 1994 1995 1996 1997 1998 1

999 2000 2001 2002 2003 2004 2005 2006
N\

(b) (c) C )

4x10° m?/s,

Fig.2 The time series (blue line) of the inflow (a), outflow (b), and net flow (c) of the Bohai Strait. Red lines indicate 30-day smoothed
time series

BS ( 3
b BS )7
90—100km, 5—40
m ( 3) , ,
150m’/s;
) Sm
, 200m*/s ,
2.2
4a
s 120d

, 360d  180d

, ( , 2015)
,2002)
4b  4c
120d
120d
120d ,
2.3
4a
180d , 360d
180d

120d

360d

180d



27

200
150
100
50

RE (M)

-50

-100
-150
—200

10 20 30 40 50 60 70 80 90
2B (km)

100

3 BS ( :m’/s)
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THE MULTI-TIME SCALE VARIATIONS OF WATER EXCHANGE ACROSS THE
BOHAI STRAIT

JI Cheng-Zhen"? LIGe"“? YUBo"? DONG Lin"? LIU Qing-Rong"?
(1. North China Sea Marine Forecasting Center of State Oceanic Administration, Qingdao 266061, China; 2. Shandong Provincial Key
Laboratory of Marine Ecological Environment and Disaster Prevention and Mitigation, Qingdao 266061, China)

Abstract Based on the long-term FRA-JCOPE data, we studied the multi-time scale variations of water exchange
across the Bohai Strait. Results revealed distinct characteristics of seasonal (360 and 180d), intraseasonal (120d), and
interannual variations of the water exchange. The water flows into the Bohai Sea via the northern Bohai Strait and flows
out via the southern Bohai Strait. The water exchange is strong in summer and weak in winter. Seasonal variations of local
wind, sea surface height on both side of the strait, and the in-bay rivers are the main factors on the water exchange. The
periods of 180 d and 120d are controlled by the sea surface height change. Meanwhile, the 1997—1998 ENSO event

considerable enhanced the circulation between the Bohai Sea and the Yellow Sea, and so did the water exchange.
Key words water exchange; intraseasonal variation; seasonal variation; interannual variation; the Bohai Strait



