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Fig.4 The increment of prediction results and satellite observation results relative to the predicted starting point of sea surface height anomaly

— WAL BURIT %

— ERiR T2
0.008
0.007 |
0.006 |
E 0.005 -
34 0.004 -
0.003 |
0.002 |
0.001 |

— BREAER T =S
— BRI E A

0
1 4 7 10131619 2225 28 31 34 37 40 43 46 49 52 55 58 61
T i4/d

B s LA B AS BAE BUR 22 1 ih 2k 0l
Fig. 5 Curve fitting of evolutionary operator prediction and in-

ertial prediction error

T AR T A A AR A B P AT A

i A Uk P S A S AT PR 25 G, W
LR HFAE PN ST PUIAR Y
52 SZERNERNERKGE

TR I i 28 Rl B R R R A G T S A R

MIMERA T, AR T 5 1R 3 R o H 69 4H R 1)
s, 1z HIRlA T 25 G B R AT S g A AU, R
200741 H 1 HE 20104 11 H 30 HIL 1429d /Y
LI T 48, A — K A TN B 5 Ry 61 d, 3 T
{85 FSE Z (A /Y RMSE 540 ¢ R4, IF5 L5 Al
B AR S AT T L A A TR DA B A G A5 P A
P& RT3, 5 0 T DU R S5 A K
G T AL B A R A Pl i K (0~61 d) AR &
G T BRI P A SR AR i AT T AR D R A A T
A 25 R, K h RMSE 78 H b b T e Ik F, A
FRBAEH P T 85w KT B 60 H I U B AS BIF 58 d5
2 UV v R DTG T I AR AR A 1 B R 5 TR
A TE R 1

WAL, T A A 4 S0 i ek TR T
R R RS FUIN A SC L B W i (& 7) s
MR AR RR, LTS K (0~61 d) AP AR b, 1 H At
(] =3ty BT, DAk ) UL % i oA DX rh e i f2 1 o DA



12 2 e A L TR0 A 19 1 0 U TR 425 B2 7 R I G 129

a — BAEAER —— B
AR TR SRR

1 4 7 10131619 2225283134374043 4649 52555861

TR H/d
b — BAEARER —— BN
RIBERR  —— SGERHERHR
1
09}
0.8
ﬁ 0.7}
Kool
g os
0.5
04| ¥
03
1 4 7 1013 16 19 22 25 28 31 34 37 40 43 46 49 52 55 58 61
T I K/d

6 ZRGHALS 3 B i3 7 AR IR 22 SAOC R AT L
Fig. 6 Comparison of root mean square error and correlation
coefficients between the comprehensive model and the three models
a. 4 FhIUR 5 2 5 B IR 2 0 AR5 2% 5 b 4 Fh R 7 ik 5 L9
PRI AR S 22 5L
a. Four forecasting methods with real values root mean square error; b.

correlation coefficients between four forecasting methods and real values

110° 112°  114°  116° 118° 120° 122° E

22° — "
2004
3
18° §
16° §
@)
oo
[
14°
‘r
120 NG
' Seggzs
000

8° 4
- q
6 o~
o AR B WA R o IRy
&7 2RI

Fig. 7 Selected sections

2008 4F 7 1 HEFM 61 d f%s SR K60, 4 Fh w5
125 (R R ] =3 i P T e 8 TS

MNIEL 8 AT Hh, A4 1) 5 G 455 780 5 e Ak B3 A A AR
TIN5 SRR L AR TR LA R A A T A
11, 5 LS OO B Ry AT o DA A5 A 7R T 41 19 B (1]
—3l P AT DA HE A Sk B S A 1 A% i A, B A
0 ARV W [0 VY A% B i R I, (EABEE 4R 5 AU S I
TR T 0 A R S 2 SR A 2 . R, A S
(£ R R Tl ik BR 8 o) YA VP B8 3R 1) R SR A A, gz iy
ik 55, BA R AP ry B0 &R, Ao g 2 B th 27 6
TR (0 M A T A 1

Zx b, AT LU M, 6 1A 58 AT T4 5 158 2 o 4
AT AT Y Rl B 2355 B R TE 18 2 4 0, i 2 vh
101 Y T iz 45 SR W S DG T B % T Ak R AT TR
TR P R A TR A 25 58, HLREXHEEZE R 1
R R BEA TR (4 50

6 4hiiE

A5 SR e U g s 10 SR VA T e P SR R
FRG T I T R R SR BT S AL RAT, A G R
AR H O B 3 SRR T e B SR A, T/
iz (fiff J PC HILEA YR 60 d THAR B9 B 1R] £ 4 5 min)
F1%) P VYA TET 2 B S 3 1) R K I R T T, I e A
£k 60 d.

TF R T 3T A AT 0 e T T v R 1
rhR I T S G, e T 2 R S 0 TR R A T
Vo SR RN HEAT X LG, A 56 BRI 7 MR iR
2%, FF5 0 FL B T A S S T 45 AT T L
B, BE A F, ARSCH I RS N DBE | v M A
PETAR BT A 20~ 60 d F4 R U, AE T H R A 15
PO AT AT EE 5R . B, 456 B TR 1) J6
H T DA B8 AR SCBE T AR AT T ik 1 b K TR
PR, LAWT# 0 TR 7 22 0 B0 O AR, 6 5 3 164 T
TR 357, v el 05 25 T /N 198 g g TG TG 5 2 S b
WIGE T B AL, I R UE S T A M

AR SCAL R SR T DT s TR A SRR A AR
R AR T e AL B, AR R A A 0O 3 2 (AR S
IR P A G B 5 B B R BT R R R4 1) D3 sk 500 1)
AERL, B 14~16 1), Hbh 23 AN AR AR OC, 520w 13
HAEFE, TE AR K M WE5E 28 508 2% B AR Sk vhoad o
Schur FeFL 51 A J bk, B3 7 I s R

ARSI AR SRR G 5mI  MIT  FA AR VE
JUAENIL, AR ST 7 B ATE AR 45 1 T A ) T 45 2R
AT SR B R, X R VK R BRI A )2 A Y KA,



130 WHEmR 4345
60 -
55
= 301 0.42
l 0.38
-ﬁ + 0.34
& 40 03 £
026 3=
ﬁ 351 | 0.22 %k
= 30 - 0.18 3
m 0.14 iE
25 ' 0.1 ig
& 0.06
% 20 002 ¥
Q15 —0.02
-0.06
10 - -0.1
5 4
100 20 30 40 50
R
a. S
60 60 - \
55 55
50 - 0.42 50 0.42
0.38 0.38
45 0.34 45 0.34
40 03 & 40 1 03 E
= 026 £ = 026 =
i on g £ o 2
= 0 014 = 0 0.14
= 25 0.1 = = 25 0.1 =
006 & 006 3
i E ) 0,
15 1 -0.06 15 - -0.06
10 4 -0.1 10 4 -0.1
5 5
10 20 30 40 50 10 20 30 40 50
vl i ki R
b. A ERITR c. AL IR
60 1 . . 60 1 . . .
55 55
| 0.42 l 0.42
30 0.38 50 0.38
45 8':3;4 45 8%4
3 g 3 g
< 407 026 &2 o 407 026 3
2 25 I o &
Z 30 014 B &3] 014 2
= 01 IE = 01 I=E
B 251 0.06 E IR 251 006 &
20 4 002 & 20 0.02 &
-0.02 ~0.02
15 -0.06 15 -0.06
0] 0.1 10 -0.1
5 5
100 20 30 40 50 10 20 30 40 50
i Ui
d. BT R e. KR
Bl 8 LAY 3 TR R Y I B] -3 A K]

Fig. 8 Time-to-site diagram of the synthesis model and the three models
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Medium and long term statistical prediction of sea surface height anomaly
in the South China Sea based on evolutionary operator

Li Meilian', Jin Mujun', Ji Zenghua', Li Wei'?, Liang Kangzhuang'

(1. School of Marine Science and Technology, Tianjin University, Tianjin 300072, China; 2. Tianjin Key Laboratory for Oceanic Meteoro-
logy, Tianjin 300074, China)

Abstract: When performing work, underwater platforms usually need about 1-month to 3-months ocean numerical
forecasts results. However, the current numerical forecasting technology is limited to the corresponding weather-
driven field forecasting, and it is difficult to provide numerical forecast products for more than 10 days. Consider-
ing that the seawater itself has large inertia physically, and the inner ocean area has its own evolutionary principles,
a statistical prediction method based on evolutionary operator is proposed. The method uses historical satellite re-
mote sensing data to construct a long-term evolution matrix of ocean state variables, and then combines with the in-
ertial prediction model. The final medium- and long-term statistical prediction model of the South China Sea is con-
structed, which can provide the prediction results for 1 d to 60 d of daily sea surface height anomaly in the South
China Sea. We carry out the numerical experiments to show the effectiveness of the method. The results show that
the correlation coefficients between the forecast results and the satellite data are all higher than 0.8 within 15 days

and higher than 0.6 within 60 days after the start date of forecast.

Key words: ocean forecast; evolution operator; medium- and long-range
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