304 a4 v
2013 4E 08

MARINE FORECASTS

it Eid Vol.30,No.4

Aug.2013

DOI:10.11737/1.issn.1003-0239.2013.04.013

21 BV EMIRE G A B IRFI#EE

ks, Hm, FiF

(FFH\FALAZL T8, LA 100073)

o E.EETRE—ELES N AEESFERBS FEFETRG LR EENN KE
B BEEN R AV ER AN TR FLREFLSTMNGERE., EiFkdtagiE
B A A X H NLOM . NCOM ,HYCOM . NEMO ,MOM ,POM #1 ROMS % , 7 GODAE #1 GODAE
OceanView T B # 18] , B 3t E fr 6B R, 2R EFEV ST AL BB H LR, 214247, 2
RFHFETRARAK T2 HERGAE 1/32°, MR KM — B, BorEETRRALESTRD
Wi RS, RERBEETRAAN O HENTREE A SRS, TRERY K25
FAEASMAENMRMFEFH, BEBFERABEA EFPEIBRS BN T EFREIBEBEALE

S FETRA RN EEZF KT W,

SHREIR] v v TR ; AR X 2UE TR ; GODAE ; 34 | At
HESES: P731 XEiREL A XE4HS:1003-0239(2013)04-0093-09

1 5

21 PRI 20 W 7 MR T 1Y 70 %0
PEAh T, T P S A% AR BRI Y 34 %, HAT
PREHE K 30 %, M TR P HIB . 5 1
LR A N 1 Bt TR GBI G R ES
FHG 2RI A0 IR PEAN 2 o MR TR ASURTIG 02
5 1 R 1 B L )RR B

T VETIAR E — VI g S SE A . Bk IX
B PR R AL TR R 48 A 20 TH22 90 AE AR 4R T
R, EEE A LT 440 (1) M PEE A4
ARFE R MR &R 5 (2) BRI R 4t
(AT JS R 2, fof A 0 B v Joi v XL 5 44
Z , ln ARGO . T3 AL iy BE T4 800 5 (3) 1V 20l
AT S AR B &R 5 (4) 4h 25 R ZE =536 Bl it 7
IBEA5 B A8 V)7 R 9K ) 2 W o Bl R 1
AWK . NS XTI EE o B TR 0 75 SR AL A -
T 55 AL TR | 5 AUTUHR 231 AU T 4Bk
AL ST G L AIE il B BRI TR R

KimHEE: 2012-06-18
EE£WB: ERAKRFAEETH (40706004)

i

(AL P RNV (A B 7ARZ S K= I el
A RAR AR RIS . A2 — A E PRk
ZERp, A E R BSR4 Rt RV A SR A
FH 1 217, T ZE X001 0 B P A 5 KA < 7K TR A
PIAT 24 AR 2k AR s PR BRI R 4k d
FE XM LA TR

1998 4, [ Froifg v A i AR AR R &
AL T HFEE 10 4 4 5K I OB F] 46 55 5% GODAE
(1998—2008)", it ik [ s 45 1 Rl 22 B g R A2 I 45
IRAR WA HE T A BRI 1 S e 22 Y 00 I A5 i
R R GHR T PEEE R R R R TR R 4
f)% & . GODAE OceanView 111/ (2008-) 24k GO-
DAE 2 J&i i EIFR KA S VED H | WAk S il 4y
B P41 22 G2 1 Wi A R e N A 1935 9% . GODAE
OceanView FHAE A+ —IRAE 2, -4 F 2 K IE
TR 22 GE o DR R SR, SR 1R T
21 20w etk Y AR ul DXl v LR R 48, Mg T
R G5 B R UR £ 2 & Dombrowsky™ fl GODAE
OceanView 2011 4F 11 H RS Ao

{EEE T jfﬁ%(1983—), 1, TREIE, NSRRI TAE, E-mail: fangchangfang@126.com



94 FTE S (R 304

TR RG2S R (2 e | 36 1 9
GRS SRS B4 B 21 T2 4 [ By 2
T 2R 50 10 S AR 15 5 = A RN 28 4% i 2
B 2 R PE TR 2R 0, 468 DO B4 g PE U 2
G BRI,

2 Q1L EREFEETHREZS

ORSEr Cay
21 BEERIEETIRESEEFH

VR VAR R I R B TR 2R 4 110 3 T HEZR
B GRSy o MR [ 1969 AR AE A st AS T
SEE R, BATLA 40 2GRN A ST
ANTR R (R T T ) MR [R) IR 24 R
(W BREFE RS BRI E) B TEE. OR
I v A X )3 R R SR ), B e A A A T
W b 5 AL i AR 20 HYCOM \NEMO , MOM ,
ROMS #l POM %5 ( WL 1) , K5 76 26 3 B4 1E4n
. A KA L S DL HYCOM, NEMO i
MOM A 2 J7 [], X i P L) ROMS 2 32,
POM & & I FH 7 fli AR sl VR, i85 17 FH it e
T2 R3] 11 4 ECOM ,FVCOM F1 SLOSH #5045 . ¢
SER = AT A T LA T VAV T 1 A6 T ARk
JIN PR B VR S AT DA I i v B KO 4

FENEA G sh TR IR s T AR BT G 1Y
ol v Sl R TR R A [ A R AR
g X kit B AR AR T AR TR R 4L X
B R A R R R S (W3R 1) D%
VS IR 1R PN AT A ) 22 EL R S e 0 R Y T
ARG, WU E K 01V Tl 3R 4t 32 20 AL
7] & 19 NEMO £ =; , 58 [ ] 3= 2448 ] HYCOM .
ROMS Fl POM “FifEFE AR B . i NEMO #5254
HENT PR T R G2 A 1R 1 Mercator R 4¢ | e [
1) FOAM & 4t . & KA B MFS &4t & K1)
CONCEPTS R4t % . i FH HYCOM #5548 57 (1) 16F
TR &R 48 55 E Y HYCOM/NCODA £ 4¢ il
RTOFS &4 48" TOPAZ & 4: . [ PG [ REMO %
gt P E P TR R G5
22 BEEXSWERRUIES, TREHE—KA

—H

TE BRG] R G4, NLOM #E2C KF-4

P g, 153 1/32°; FOAM A 5 10 2 B 43 9 5 d
1, 7E 10 m DL b (91 O 3% 2 TR 5 B A #)
1 m, JNEEKIET NEMO R ZEL SE M F A X 7
ST K BEE A 2 km B X T R AR R 480
VR ABE 0 Y 30 5 e X U VA PR AL Y TR e S5 Y
N RUBE b AR BN, BT A A 26 B2 1Y Jmy b 7K -
I PR T ol /N T JRy M 55 — 4} Rossby I A8
JE P40 (45 BE M , 81K Rossby 8T A2 /N ) A
A BE ST FE TR v RUBE R € , 5y M ASC LTV 26
W, X AR AR FR IR TR AR 2K (eddy resolving) ™
21 28497, T e R0 4 BRI VR TR R G EE
NLOM HYCOM/NCODA RTOFS F17% [# () Merca-
tor (1),

TR 6 A 114 R i 2580 vl YA A X ) TR
A% TRV TR AR G Y TR A s — B e — R . 36
] 5 22 1 NLOM A5 AT DA AR v v X R T
MR /N RIS 0 — 1 H TR .

23 EEFENNREMEFHERUERANE RRE

BT ISR IRE L R

Vi UL R P [ = 2 ) 240 LR R Y
e P 3 UM €77 R TR D 5= e N
FITLAE AR /D B2 A ARYA] . H 19804F
RISt T I Sl A5 3 T BRAt 2 i AL, B 4
A Z | UL H AR AN W7 iE 25 - W5 4 14 2
RUFVECEE AN W 22 CREIE 8 SR GORL) | I 25 SRS
1A B I A R UL A e g i T
B CH RN A E T B LA N B LR Z
PR ) A2 B 2 K00 1 P FP s, A B S A VAR T L 2R
GEELIE ™, AR 2 i R A A T v S
WLINESHE , B 1V O A B o ok 55 Ak
(1A T A (R Ak D7 v A i AT | B AR 1 — 4
A5 73 Fl Kalman JE 9% 55 o [A] 46 09 W0 B8 6k £ 22
CTD.XBT. A2 & %Ok Argo T £k %1 £l |
kG RS SST 7 i UK EES,

24 BEFERESEREZRTMMAGFEREREE

XABRERERE

Bifi 5 N2 % 1 R A IR e A
PR TR A ofe s 37 2 F AL, 430 sl Ayl A
AL T B PRI PR 2R N TR, I8 75 2 A s AL
LR BERNTR . 2R R TR
AR BRI BRI I o R R, 3



41 T K57, 55 21 M ZC R P ZR G A S AR R 2 95

TR A A (R 2 RSE) S A W
SR AL A A R VR AR W b T A A A S R
S5 /IN RO BRI R, DR R A Wt
BRAb 24 B T & s 5 Yy P TR R A
G o FREERIE (W 1) B & A Ytk ik 224k
AR H, I W NEMO . HYCOM . ROMS Fil FV-
COM Z5if R
3 ERER A E TR AN 4
RN 4455 PR X L R el Pz A
T I TR R 5
3.1 E=EEZEMNLOMIINCOM

2 B0 RO R4 R A2
TP (NLOM) | ¥ 22301 Vi g 7 45 X NCOM Al
HYCOM/NCODA #5245 , i 36 [ 1 4201 55 fh 4>
BRI TR R 48 (NOGAPS) 1< 4 4 37 9K 3
NLOM & Ji i I A =X, AP o3 B R 17320, )8 T
WHER BB, T EL o PR LR, A 72, 4
EERA Z M6 itk W H 2, 7E 3k B [n) 4 #f
it AR F AR B . NLOM [Al 4k T A /& B k) it
T I 82 R, AR AL VAR 1T g R L VA R IO E A R SR
1Y 30 K Fiitf o

NCOM # =&, J& 3 T POM Fil sigma-z 1R &5 A& b
) 1A FR 2R TR G T R . NCOM /K43 BRI
T NLOM, {H /23 B J5 ] 43 HE % 5 T NLOM, 3 1.
530 40 12 W VE 1 JZ 2 sigma A bR (19 )2) , i
T2 z AR (21 2) . NCOM TEIUH A A 15,
A3 M AE AL 3 KRBl AN i o A8 2 7K1 A% T
A2, NCOM FEAU 5 vkEi =X PIPS3.0 £
G . NCOM R HI Ay £ IRl A 75 102 2 48 it e i
FHfE(MVOI) . NCOM % KA 5 K Y — 4 i Eh it 1
i, A R DX o B R AR R AR
NCOM ] L5 I [ 5 420 <R & i RUBE e =X
(COAMPS) MR A, #-AT X B RS & T4
3.2 HYCOM # 3 #1 RTOFS, HYCOM/NCO

DA. TOPAZ. REMO ¥R &%

HYCOM"™ & J5U b J7 F2 4 BRI A A X, R
HAE Boussinesq TP, 5 VEE B ALK IE H PR
FAE BIR A S50 7 852 X PEIR A AL, 1

SRR PR A A AL . HY COM AR UFE

T T AR TR G AR R FE K N2 AL A S iy v
Sof {46 28 B T AR, A T2 S TR) RUBE b AR 3K ]
PR s 2RI IR A2 O 2 A 55 1 TR 380 fff
FHEA 5 T E MR z A bR s TR 7RI 5
JEHIE AR AR AH o A845 (Sigma, HUJE BRFif
AebR) . HY COM ELAT 859 BE AR P A, [RIB 7E TR
HLIRA)Z R AN HA 5 m PR e
AL MBI )2 . HYCOMBER A LR
RAESEALTT S, v DO LR GRS 5%
AT YR A5 A XT38 55 1 RV PO R e B AN [R] i T ELTR &5
ZH )5 %, 440 KPP™, KT, PWP™, MY-2.5,
GISS"™W& 7% . KPPIR &S HUL T £ aes4uik
Z PP PRI R R B (R RS, AL TR P AR Y
PR A AR | BY DDA TR A DB 1 (FhF8 Ak
AR ) AN 18RSl et i aaE AR e
8 AT DR ERR A AR R g i T 280k

HYCOM #5202 LB St W T 12 (R A
K (W& 1), B F 22 1 (1) RTOFS | 321§ 72 1Y HY -
COM/NCODA 2 () TOPAZ . [, 74 1) REMO Flt
PR TR I TR R S5 . NCEP [ 52 HHE
i 245 RTOFS 3T HY COM MR e v, 4%
SN, Ky R /120, R HA 32)2, B TR
BER B . RTOFS AT LAHR LK AL I | 5B Al
R E A TR , Ay Je b R UT o A B VAR R AR SR
AR A A b T Al AR AR SR A 1R b Fn i A 2%
. RTOFS G 2 BRIV T 3R 58 MR PE P T4
Z55, Kk NCEP ¥ 52 9 HYCOM # =t (RTOFS %
%) 5 & WA HWRF FI 2Bk GFS (1)
A",

2 E 7259 HY COM/NCODA I 55 AL R TR
ARG T HYCOM 2.2 # 57, 78 5 1 vk 25X
CICEFRGTE— , KPP i 1/12°, T 17 [l /2
32 EHRA AR, B TR BERUIE R, RIS
¥ H NOGAPS., HYCOM/NCODA {ii Fi i [a) 1k,
50 =Yk 2 R R AUEEMVOD), Ak 54,
HYCOM/NCODA M. 55 4k T K08 B = 4k A48 73 it
[ 4k 75 1 (3DVAR) , B 7K - 43 38 2 BT 1Y
/12082 = 1) 1/25° 452 0 25 e v o 30 AL IR
YEH, ¥ 52 P HYCOM 4% X 5 CICE ¥ vk #5558 |
WaveWatch T TAEJRAR A8 00 m] 520

PRELEE T HYCOM 2.2.12 7E KU PERIL vk v



96 T

o 304

57T TOPAZ IX 30 ifg 7 T4 R 40, 3 H 5 [n] /&
28 JEIRA AL bR, B SR —IR 10 KT, Bl Rl 4k 7
R4S Kalman JE 2 (100 MES R ) , KK
sh¥k 3 T ECMWEF ) T799 Bk KA 45 6 h i)
KA.

ELPE R T HYCOM 2.2.14 7E K PG VE RIS K P v
#5377 REMO M VETR R G, KOV R o3 il &
1/4° 1 1/12° 38 57 ) & 21 )2 HOTR A AL b, B R A
— KR 7 KR , {8 FH Cooper and Haines A% [F] 4k 7 i
Iv) £ ¥ T g 3 50 Y, R K o) 4% /2 NCEP 1) GFS
P 3 RS .

3.3 NEMO # = #1 Mercator, FOAM., MFS,

CONCEPTS ¥R &5

NEMO TR R 50 h 12 [ 0 B R R 3
[FIBHE A, B T 27 AN EI R 270 TRk ARl . A
ST NEMO B 1A 41 £ 285K F| T NEMO 2012
AR T, NEMO T 324045 PEAR X OPA
OPA [N LRt A X TAM TR FRIfL ) | vk
B LIM FNEE 7 A8 ) b 2R fE 2245 5 TOP, NEMO
FE R G AT PERE R OPA J&— R IR 5 TR TR 3R
T, SR Bousinesq Al 773 0L, 1F 52 iy £& Ak
b, Arakawa-C PIA% , 35 EL AR AR AT DR F z AR pral &
SAEFRE, OPA WA AT LA FH T A48 T i 4 2R A
Jr MLV I, AR RS LR T ST T S R K
FZMRR . YRS HA T EMEUE T
LR EEBE AR AL OBOR , OPA MBI
Z RS R W B S B T R REUE TR R
BERERE . P BRSEUL T AR R A
T RA U O BOR A R E R E0R A S
SHA TR TR E S LT R HE KPP,
TKE™ I GLS?,

NEMO #ER 48 5 2 H Tk 55 b il it
FERL A AR AR 5T, N T [ 19 Mercator™” |
L[ i FOAMP |5 KM i) MES™ R fiN£2 K1) CON-
CEPTSPEEIRVETi R GiH . Mercator 1 FOAM [
IRIFPETIR RGEHAE 1/4°F 112054 A, 25k
1/4° R AR Ay 135 43 P23 DX Sl g R A = it s SR 2 1
ZBR 1/12° A Z R BE TR I, w] LA 2 Wit i
HESE  7E 3 H T M z AbR, 3550 )2 7R FEIT
FZEQ0mEE L ) I E S HEREAT LIIAE] 1 m,
Mercator 4= BRVEE 1 T 3R 58 g J8] — R A 14 R 19 T

5, A6V 5 b oA X I 2 A R — R A 7 1)
Tt 5 KR 337 2 B A 39 KSR H 0 (BC-
MWF) %53 h i) RSk 3. &K 3 T NEMO
AL T A Bk (1/4°) AP A6 R PG (1/12°) T
ARG, W AEIL I ALK X ST T Ko R A
2 km TR R G0 o R ORI %) il v i 5 70 R
T PE TR R 58 MFS, S BRI AZ O 5 BIRS5 1 T
(MyOcean i3] ) B b Hh i+ R S8 , KV 3 0
1/16°, 3 FLARARA 72 )2 , PRI T 36 J2 1 26 L 43 97
K 3m,

Mercator Fll CONCEPTS % 45 HiL 75 1 J1] i 5
W] 1k 22 48 & SAM2, Rk 7 i 2 a7 S Ak 97 i Kal-
man JE I % (SEEK) ; MFS i FH = 4725 43 FIAA b &
i 7% (OCEANVAR [Alfb &4t ) ; FOAM fifi FH 2 W 7
B IE LA = 4525 5315 (NEMOVAR [RIfL R 4t ) o

34 MOM#ERKHENHA

& [V R B Ry R A BT AR ) 2 S
% (GFDL) B & iR AL 1 P B = MOMP & [
FT R T FEFPEAL S, R FHAE Boussinesq 2 L1
i AT L, I E AR AR R z A AR, AR A () e B R
Arakawa B (1%, MOM KKV IESC A6 R, A =4~
W FEAUAR A PR A, — N ZEPEA R, 75—~
FEALSEKBT . MOM AR — z AL il H BAT — 5 Jm)
BEAPE (H s B AP 5 . MOM 2R H13E Boussinesq
AL, B e R By A R TR
HESFEHESL , 2% SRRV IS 1 B 1k (steric effect) X
VRV Vo 5 PRS2 ), PR) L g T s B ) P A TR
Boussinesq IT {0 (MR FLSF 18 ) fY AR L, b Ab,
MOM4 i 25 [ J 3K 51 31 %5 1 18 55 BE A 52
MOM W2 B i & 281k 7 584 KPP Richardson £{
TRIE RIS & RBOE S

MOM =2 J] ¥V S A5 52 Ge wF 5 RV T
fit. MOM4 i HE A S MEBIZ GFDL_CM2 [
PR, MOM3 71 32 1] [ 2 R85 Tt v o0 1 10
JE/RJE i o A M ) BLUElink > 4= BRI 4R
FRGIET MOM4p I AT K0 B 10,78
TR RS AT T3S P 3R 1/10° 3 FLAR AR 2 22
b, 347 2RI R Z R PRILS m, B4R
IR T R o [ G Jry TR PR o v 2
T MOM4 H 37 T 42 BRI R ¥ I VE TR
RGE,



41 T K57, 55 21 M ZC R P ZR G A S AR R 2 97

3.5 HZAA MRI.COM

H A S G50 il 5 2 MRLCOM® 4L T3
TR T AP o-z IR G AR, HAg 54 2, Hop
24 )2 Tl 200 m, MRI.COM 4§ 5 KAf— 1k
60 K TR , 43 R ABR ALK R L R =
AN, S HER AT R 10 ,1/2° .1/10° , KKK 7E H
ARSI FARE D PR 2 km TR X3, K
IR H AL T (IMA) SUAEEHE WL R 48
(JCDAS)FEAE, i FH i H A1 vkogkds o Al =
Y AR Sy R MR TR BR R SR R TR v R
R,
3.6 ROMS#&X K HL A

ROMSP & [ H R 1f J5 b 7 R v, SR A
Bousinesq i LA J7 AL . ZKF-J5 Tl FH 1E AE 1
LA, AR it 25 [F] C B R FH Arakawa C A%, 36 144
b & A S 4 #5 (Stretched Terrain-following Coordi-
nates) . SALFRE—FRHIEIEFEALFR, AT LLFE HE 5
TGN o> PR, L AR TR 2 A IS 1 A2
B, B8 A G b AR 4DL VA V0 A2 (3l B2 RS
WRZ)FL R Z R . ROMS # IR S S 8L &
K R L A& T 6 MY-2.5"  TKE™ i1 GLS™”
RAESEAL T %, BRI A 7 %F KPP 5 £,
ROMS A] LAEAT PO 4 A% 73 R AE 5 il i . ROMS £
X R G0 3h 77 HE R AL 45 PO A B X 4 4R X
(NLM) | 128 PE #8552 (TLM) A% 26 50 2k M A =
(RPM) FITE B4 2 (ADM) , 33 P > =X m) LA Bk
BT, AT UL FZETT . ROMS 475 w25 4
M RAEEIT R R E T, TS AR Y ek 4E
2= W IR K A A e —ik

ROMS == %2 [ FH T 30 5= AT 196V PR
Tk, 25 VA ROMS K5 2L, DI IR e 5
ey A7 T XU VR TR &R 48 (100°—140°E,
18°S—25°N) . 1l P %5 K% \NOAA Fi1 3¢ [5] g 7545
BRI H ROMS B 7E 55 PG RF VS RN & He vl gt
ST R R RS, BV LT ROMS . MOM |
HYCOM , Wave Watch 1T FIl WAM %5 i3 V45 20 57
T ENE B PR TR £ 48 (INDOFOS) , Al LA {4
BRCEDEEVE | Jmy MRS VR R R S ATERR CRZ I
TR AT TR A R TR IR R 2 R TR o
3.7 POMEX R E A

POMPE—A™ [ i 1 . = 4ERHE A 5 f i

PR, R FH #7300 A1 Boussinesq 210, £ 25 5¢
BRI 2 E TR T E AR R R o Ahr (R
JEERREARR ) , K- AL bR IEAC e A , 28 125 (]
i & fifi FH Arakawa C M % . FE MR & 2 H
MY-2.5 i Uit A 5 BB U G o K- I T) 22 53R H
I A% X5 2 L R] 2 43 ok B XA X, e Az
CFL Z5 1 FR 1, AT DAFE i v 3% J2 TR J2 48 5 43 P
o ALbRid F T R S Ak b 2 RS, el
Rl AR A . Wi GRS o AR e R4S,
BE A% {6 POM A5 = Lb 22 PEAE M B 400 1 ¥ i 10 A
2, XIS TR R AN 1 3l ) R MR E KB
BT FE AR A EEE

POM AT DAL AR rh i 2 R, L
b0 /TR | B 2 Sy NI 7 1 S B 7 & R = A 8
HINEE R A IR AR EIR A fE . POMAR R
12 MO N TR ) T TR 55 A T L
AR U KAL) A ST, S A PR AL R
VUL SRR 5 25 P8 BHE ARG 13500 7 b
VKA Kbt P RS . SO R TR R
T O A — A ST T T POM A ST 1
SRR X S PR R G (LR 1)P,

4 BEDTRARNERAS

TEPE T 14 2 Ji B AN T I PR A At S V6
FEULIN it BORHR A OB ADURT vk BE T AL
SFHORI R RHEL . TR RS KRB E
TALUTILA.

(1) 2 HER R EE TS oY i e

15 3 B 25 A TR AR R A 1 K
2 R AR LI R et i TP R R AL
TR AR R B R SR 7 R A PR RE T
IR . AR W/ R K 3l i 73 sy
K BEMR AN A R o R R Rossby I AR TE
ARt /N T[] 45 B RSB Rossby S8 TE 2 4%
I, AT /N OB IR i 20 e (R AR K-
HER S PRI A X RE IS AL UL TR I T T
TR E TR SR IR RN UE R .
HOREE TR B TR R AR, B M T
TR BE 2 AR B AR N R R 2 — o R
A7 4R 1 5 o AR T A LA SRR o
it 2 PERE I AT RO I AR S, S v TR 3



98 T

o 304

(2) R PE ORI 1) V8 )

21 28], A T AR R T (HR I 2
ANBETE T PR S5 AL TR A 7 5K o W L
1) 22 FE W A v 0 oM 95 A T 4L 48 B o = B 1Y)
Y SIS XOLI Rt YA SOOI 5 i R £ i K
T A BIAE B AL 4% o U I AR 4L 5
(OSE) Fli 1 WL 28 GEASE AL S 56 (OSSE ) 7] LA
R T TR B0 P v O R 45

ERBRRABA P, R D REE TR Y
AL R 90 %o VI T0 AL I8 JE0K & J B A M T
LI (%) =5 2 T B, A R b = o S S L) 5 A ke
PR o 2020 41, o LKA 18 J9 R Vi VR TR FE L
A7, Horb g 8 i LA, Vg v T i ™
B 55 A I K S T S5 0 [l o

I FERAE R B AR Y &

TR 5% TR A T 7 22 U0 I e el ) e Vg v T
T2 BRI B R AL T, e = 4R AR 4y DU 4 AR
53, Kalman 83 , 2253 [F AL FIEE & Kalman 3% 945
G KRR i e 2508 Tl %51k
I FH (LR DU 4 A8 43l 554k 1 FH IRIHE L 35
FEFRIE AR KK, Tl AR R T G ik
SRS 3 i T AR Rk
VB AP, TN AN AR, Py 22

(4)ig Y SR T R &AL

V) B R S U T S AR AL TR K R A
UL 56 RS A 36 TPAG St , MR T DG 3 42 () el
25 ROBE AR RN [R) [R]— P B A i 2880k
FERRE AR . WY HS S AU &
FEALHE PN RE S RS T R
HS RS EA T R I IR G S8 R
WS AT DEEOR A S B R AR
MSEATT R KB IR S8 T 5% . W
WS B 275 JE R B A H 52319 513 71 157
Wi, BLAEA AR T8 T 11, VRIS
A ZE B E NG TR X TR Z B
Sfiit KA 0 sk 35 EAE X iR
TR A RN O (A AL L T B R S, R BH D A
X TR 7K ) SR TN R i B B R K IR T KO
MR A AR IR SF A X . Morel and Antoine

(1) Jo i 2 7 A 5 FH Y K P R 8 R ) S 4k
T, T R PH R A G — AN G B i S i
W, Bl T DR & R R K (6 TR
TE SR, T L 2 1 T R B e 0 4 S A A g
UK

(5) T PE A BE 220 P22 28 T AR A 55 X 1
ol

RS R G — > Z Bl 2 A0 HAE R 2 4
RGBT RERGEEEEM, BE K08
TR VK Bl S b2 S ] R A i
PERSE IR AT T A o ilan, AR g H B
22523 T WRF XK A FI ROMS X ST VA
AGHLA , DB A R A AR A A A (B 23
SNG4 2 S RO I O A A
COMAPS FINCOM MR #E5 o MR PR R A AR

AR 2SR RORE SO ] AR 3 A5 RIS RS
FEA—HE , A eSS A ) B [ £ B A
k.

S 3k -

[11  Bell M J, Lefébvre M, Le Traon P Y, et al. GODAE: The Global-
Ocean Data Assimilation Experiment[J]. Oceanography, 2009,
22(3):14-21.

[2] Dombrowsky E, Bertino L, Brassington G B, et al. GODAE sys-
tems in operation [J]. Oceanography, 2009, 22 (3):80-95.

[3] GODAE OceanView Science Team. GODAE OceanView Na-
tional Reports 2011 [R]. Paris:The 3rd meeting of the GODAE
OceanView Science Team,2011. https://www.godae-oceanview.
org/outreach/meetings-workshops/govst-iii-meeting/report/

[4] PRI % R i T AR B 19 3 B 4 hetp//
www.mnmuc.org/thread-137-1-1.html

[5] Canada GODAE OceanView Science Team. GODAE Ocean-
View National Reports 2011: Canada CONCEPTS [R]. Paris:
The 3rd meeting of the GODAE OceanView Science Team,
2011.https://www.godae-oceanview.org/outreach/meet-
ings-workshops/govst-iii-meeting/report/.

[6] Chelton D B, DeSzoeke R A, SchlaxM G, et al. Geographical
Variability of the First Baroclinic Rossby Radius of Deforma-
tion[J]. J. Phys. Oceanogr., 1998, 28(3): 433-460.

[7] Hurlburt H E, Chassignet E P, Cummings J A, et al. Eddy-re-
solving global ocean prediction[J]. Ocean Modeling in an Eddy-
ing Regime, Geophys. Monogr. Ser., 2008, 177: 353-381.

[8] Clark C, the In Situ Observing System Authors, Wilson S and
the Satellite Observing System Authors. An overview of global



4]

T K57, 55 21 M ZC R P ZR G A S AR R 2 99

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

observing systems relevant to GODAE[J]. Oceanography, 2009,
22(3):22-33.

Cummings J, Bertino L, Brasseur P, et al. Ocean data assimila-
tion systems for GODAE[J]. Oceanography, 2009, 22(3):
96-109.

Brasseur P, Gruber N, Barciela R, et al. Integrating biogeochem-
istry and ecology into ocean data assimilation systems[J].
Oceanography, 2009, 22(3):206-215.

Rhodes R C, Hurlburt H E, Wallcraft A J, et al. Navy Real-time
Global Modeling Systems[J]. Oceanography,2002, 15:29-43.
Bleck R, Halliwell G, Wallcraft A, et al. Hybrid Coordinate
Ocean Model User’ s Manual [M], 2002.

Large W, McWilliams J, Doney S. Oceanic vertical mixing: A re-
view and a model with nonlocal boundary layer parameteriza-
tion [J]. Rev. Geophys., 1994, 32: 363-403.

Bleck, R. An oceanic general circulation model framed in hy-
brid isopycnic-Cartesian coordinates [J]. Ocean Modelling,
2002, 4:55-88.

Price J F, Weller R A, Pinkel R. Diurnal cycling: Observations
and models of the upper ocean response to diurnal heating, cool-
ing, and wind mixing [J]. J. Geophys. Res.,1986, 91:8411-8427.
Mellor G L, Yamada T. Developement of a turbulence closure
model for geophysical fluid problems [J]. Rev. Geophys. Space
Phys., 1982, 20: 851-875.

Canuto V M, Howard A, Cheng Y, et al. Ocean turbulence. Part
I: One-point closure model. Momentum and heat vertical diffu-
sivities[J]. J. Phys. Oceanogr.,2001, 31: 1413-1426.

Canuto V M, Howard A, Cheng Y, et al. Ocean turbulence. Part
II: Vertical diffusivities of momentum, heat, salt, mass, and pas-
sive scalars [J]. J. Phys.Oceanogr., 2002, 32:240-264.

Tolman H and Mehra A. GOVST-III meeting presentations:
RTOFS Global Status and Plans [R]. Paris: The 3rd meeting of
the GODAE OceanView Science Team,2011. https://www.go-
dae-oceanview.org/outreach/meetings-workshops/govst-iii-meet-
ing/presentations/.

Chassignet E, Cummings J, and Hogan P. GOVST-III meeting
presentations: HYCOM reports [R]. Paris: The 3rd meeting of
the GODAE OceanView Science Team,2011. https://www.go-
dae-oceanview.org/outreach/meetings-workshops/govst-iii-meet-
ing/presentations/.

Norway GODAE OceanView Science Team. GODAE Ocean-
View National Reports 2011: Norway TOPAZ [R]. Paris:The
3rd meeting of the GODAE OceanView Science Team,2011.
https://www.godae-oceanview.org/outreach/meetings-work-
shops/govst-iii-meeting/report/.

Brazil GODAE OceanView Science Team. GODAE OceanView
National Reports 2011: Brazil REMO [R]. Paris:The 3rd meet-
ing of the GODAE OceanView Science Team,2011.https:/www.

godae-oceanview.org/outreach/meetings-workshops/

(23]

[24]

[25]

[26]

[27]

(28]

[29]

[30]

[31]

[32]

[33]

[34]

[35]

govst-iii-meeting/report/.

Cooper M and Haines K. Altimetric assimilation with water
property conservation [J]. J. Geophys. Res., 1996,101(C1):
1059-1077.

Gurvan M and the NEMO team. NEMO ocean engine [M].
France, Note du Pole de modélisation, Institut Pierre-Simon La-
place (IPSL), 2012. http://www.nemo-ocean.eu/About-NEMO/
Reference-manuals

Bougeault P and Lacarrere P. Parameterization of orography-in-
duced turbulence in a mesobeta—scale model [J]. Mon. Wea.
Rev., 1989, 117 (8): 1872-1890.

Umlauf L, Burchard H. A generic length-scale equation for geo-
physical turbulence models [J]. J. Mar. Sys., 2003, 61 (2) :
235-265.

France GODAE OceanView Science Team. GODAE Ocean-
View National Reports 2011: France Mercator [R]. Paris: The
3rd meeting of the GODAE OceanView Science Team,2011.
https://www.godae-oceanview.org/outreach/meetings-work-
shops/govst-iii-meeting/report/

UK GODAE OceanView Science Team. GODAE OceanView
National Reports 2011: UK FOAM [R]. Paris: The 3rd meeting
of the GODAE OceanView Science Team,2011. https://www.go-
dae-oceanview.org/outreach/meetings-workshops/govst-iii-meet-
ing/report/

Italy GODAE OceanView Science Team. GODAE OceanView
National Reports 2011: Italy MFS [R]. Paris: The 3rd meeting
of the GODAE OceanView Science Team,2011. https://www.go-
dae-oceanview.org/outreach/meetings-workshops/govst-iii-meet-
ing/report/

Griffies S M. ELEMENTS OF MOM4P1. Princeton: NOAA
Geophysical Fluid Dynamics Laboratory, 2010. http://www.
gfdl.noaa.gov/ocean-model

Pacanowski R C and Philander G. Parameterization of vertical
mixing in numerical models of the tropical ocean [J]. J. Phys.
Oceanogr., 1981, 11: 1442-1451.

Australia GODAE OceanView Science Team. GODAE Ocean-
View National Reports 2011: Australia BLUElink [R]. Paris:
The 3rd meeting of the GODAE OceanView Science Team,
2011.
https://www.godae-oceanview.org/outreach/meetings-workshops/
govst-iii-meeting/report/

Japan GODAE OceanView Science Team.GODAE OceanView
National Reports 2011: Japan MOVE/MRI.COM [R].Paris: The
3rd meeting of the GODAE OceanView Science Team,2011.
https://www.godae-oceanview.org/outreach/meetings-work-
shops/govst-iii-meeting/report/.

ROMS ¥ 7 A5 2 B 3. ROMS F )7 F- MW} https:/www.myroms.
org/wiki/index.php/Documentation_Portal .

Mellor, G. L., Users Guide for a Three-Dimensional, Primitive



100 FTE S (R 304

Equation Numerical Ocean Model. Available on the Princeton four-dimensional variational data assimilation[J]. Adv. Atmos.
Ocean Model web site [M]. 2004, Web site: http://www.aos. Sci., 2010, 27(4): 715-727.
princeton.edu/WWWPUBLIC/htdocs.pom/. [39] Morel A and Antoine D. Heating rate within the upper ocean in

[36] Wang H. GOVST-III meeting presentations: China-NMEFC [R]. relation to its bio-optical state[J]. J. Phys. Oceanogr., 1994, 24:
Paris: The 3rd meeting of the GODAE OceanView Science 1652-1665.

Team, 2011. https://www.godae-oceanview.org/outreach/ meet-
ings-workshops/govst-iii-meeting/presentations/.

[37] Oke P R, Balmaseda M A, Benkiran M, et al. Observing system
evaluations using GODAE systems[J]. Oceanography, 2009, 22
(3):144-153.

[38] Wang B, Liu J J, Wang S D, et al. An economical approach to

Development status and trends of ocean forecasting system in the 21st Century

FANG Chang-fang, ZHANG Xiang, YIN Jian-ping
( Navy Marine Hydrometeorological Center of Chinese PLA, Beijing 100073 China)

Abstract: Ocean forecast is the basis of human marine activities. The human demand on ocean environment in-
formation drives ocean forecast to advance, with the development of ocean observing system, data assimilation,
ocean numerical modeling, and supercomputer. The most popular ocean models are NLOM, NCOM, HYCOM,
NEMO, MOM, POM, and ROMS et al. During the GODAE and GODAE OceanView programs, the global
ocean operational forecast systems develop and prosper fastly through international cooperation and intercommu-
nion. At the beginning of the 21th century, the highest horizontal resolution of global ocean forecast systems is
1/32°x1/32°, and the longest forecast lead-time is 60 days. Some high resolution global ocean forecast systems
can predict and diagnose ocean eddy and front. In the future, ocean forecast systems will do better with higher
resolution and less forecast bias, and will provide ecological and biogeochemical forecast. Ocean data assimila-
tion, physical process parameterization and model coupling are crucial for ocean forecast development in the fu-
ture.

Key words: ocean forecast; ocean model; numerical forecast; GODAE
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