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Tab.1 Sea areas and observation stations for wave warning accuracy test along the Shanghai coast
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Tab.2 Statistical table of sea wave warning inspection in Shanghai coastal area from 2007 to 2020
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Tab.3 Four color levels of wave warning and ranges of
corresponding significant wave height
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Tab.4 Statistics of warning release when the actual wave
height reaches blue level from 2007 to 2020
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Tab.5 Quality inspection table of sea wave warning in the
Yangtze Estuary sea area from 2015 to 2020
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Tab.6 Statistical analysis of missed warnings

KA HIGAEJ T ) REZRGE AR % 5 /m S R /m ARG LA
2019/7/18/18:00"—2019/7/19/17:00 1905 45 5 WU PHR 227 2.0~3.0 4.1 WA A,
2019/7/19/09:00—2019/7/20/08:00 4.0 Pl w0,

2019/8/8/18:00—2019/8/9/17:00 1909 5 5 WU Fil 45 5 2.0~3.0 5.0 WA e
2019/8/9/09:00—2019/8/10/08:00 3.0~4.4 5.1 - 4] LA
2019/9/20/09:00—2019/9/21/08:00 19175 & K E” 2.0~3.0 3.9 A el
2019/9/20/18:00—2019/9/21/17:00 3.0~4.0 5.5 EREl LA
2019/9/21/09:00—2019/9/22/08:00 2.5~3.5 5.8 pigul A
2019/9/22/09:00—2019/9/23/08:00 5.4 #{ A
2019/9/22/18:00—2019/9/23/17:00 2.0~3.0 5.0 ey R
2019/9/30/18:00—2019/10/1/17:00 19185 15 KUK 2.0~3.0 4.7 W R
2019/9/30/23:00—2019/10/1/22:00 2.5~3.5 5.4 4] fisaa!
2020/1/26/09:00—2020/1/27/08:00 B 2.0~3.0 3.7 ) i
2020/1/26/18:00—2020/1/27/17:00 1.8~2.8 4.1 W i
2020/1/27/09:00—2020/1/28/08:00 2.0~3.0 W gl
2020/2/15/09:00—2020/2/16/08:00 BAs i 15~2.5 3.5 L) M
2020/2/15/18:00—2020/2/16/17:00 W B
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2020/9/1/18:00—2020/9/2/17:00 2.5~35 i (, iRl
2020/10/8/09:00—2020/10/9/08:00 20145 F KUl 1.8~2.8 42 ) i
2020/10/8/18:00—2020/10/9/17:00 i o
2020/12/29/09:00—2020/12/30/08:00 st 2.8~3.8 5.5 pigul A
2020/12/29/18:00—2020/12/30/17:00 Hfh, A
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Fig.1 Comparison diagram of daily maximum significant wave

height observed by Early Warning Lot 2 and the buoy outside the
Yangtze River Estuary
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Tab.7 Statistical table of wave processes with H,,, 22.0 m

observed in Dajishan, Sheshan and Tanhu Island from 2007 to
2020

BURILNSS . ki HoAlh i UK S AR AT
AlEIX Hum BRI e sk stk R ik e
REG AT H N 23.0 5 — — — 5 5 0.4 7.8
>2.5 12 1 1 — 14 16 1.0
>2.0 33 38 3 — 74 98 5.3
AT AN >3.0 1 — — — 1 1 0.1 7.8
>2.5 3 — — — 3 3 0.2
>2.0 17 13 2 — 32 35 2.3
WS /BTN TS L 3.0 5 — — — 5 5 0.4 5.8
>2.5 14 1 — — 15 16 1.1
>2.0 28 12 2 1 43 57 3.1

F8 KEELL KR GE BRI H,,>2.0 mERE mRHFEIT

Tab.8 Statistical table of warnings issued with H,,,, >2.0 m observed by wave stations in Dajishan, Sheshan and Tanhu Island

KARG YN/ FEN KR M REAR HAZRGex P
TR AR KA KK KA Kk KA Kk KA Kk
KRR 33 0 25 13 1 2 — — 74
Azl 17 0 9 4 1 1 — — 32
WD 28 0 8 4 1 1 — 1 43
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Tab.9 Statistical table of wave height grading with H,,,, >2.0 m in Dajishan and Sheshan from 1977 to 2020
H, /1R
pURIE B AP a AR IR
[2.0,3.0) [3.0,4.0) [4.0,5.0) [5.0, +o)

JKEE L 724 95 8 5 832 44 18.91

axill 94 3 1 98 19 5.16
WEHT 115 9 1 0 125 38 3.79
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TS A T J AR SO TN i, S oK AT M ¥ A
PEIIR PR RE SR Hypye>2.0 mo

pE2 N U pligi=3E1

SUFFRF 43I 5 88 5 km 1T B, J& T K
LT P s, LI B 1R Ay 2015—2019 4, H [A) 4 8
B Hp B, O8I 3 35 5 Hy.>2.5 m LA B 0 E
TR AR AL 26 R (L3 10) , Hop & KUk i 12
WS K EDR 1AW, HBLRE R 35 d, e KA
BN R R 3.6 mo 7E 26 RIEFIR K FH b R, 16 it
FREAAT T MR, 10 R FE V& A K A T 1R E iy
FERA RATVEMRA 10 R B, 52 & KK 52 i)
LK (& RUAIRG &) B R FE 9K .

TEOUCR kAT ER W fE b, R kR IEE]
G E WG IR T FERR A, Hofh 7 REAT A 9¢ E PR IR O
LM Hy 5 105 15 1 B AE 558 25 35 7 KIL[H
M FE A, 6 AR BUAS [a) e (H AR A A T
Eedlg , v WAL X 5 XK FE L AR A

g 2 SiFpRME B
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DL b E R A A S 42 Y, Horp B KUK E R 10
UK, FEW L R 25 W, AT ARE T R 3k, HiAh K R
Bt FR AR, R KRB 95 d, Fie RAT A 50 5.8 m,

4y 5 i1 2019 4E 8 F1 9 H 1909 & & K “ FI| & o 7 il
20194F 9 ] 21 H 1917 5 & KIS [ 7 5200 K VT 11 i
AR (W2 11).,

TE A2 IR K EFE R A 14 RR F LRk
AT MR IRAE R, 28 K R AR R AT IR . 1E
KR ATER ) 28 it B, A 23 KRR AT A UK E
TR, 5 YRR B R F LA, — UL R 2%
AR EFEN R RAVEWR, B TR, 55—
Wt B IS 2 5 TR R A2 M T 52, 76 AR 3k BRLE 1
TR H, B8 id25m T,

TEWEE 2 S35 H,e>2.5 m 19 82 d v, K IT 1H 4b
AR 25 d B Hy < 2.5 m HAZ R IR G LI,
Forbr 16 d 19 14 YR FRAR I Hh 55 <58 M R VL 1 i
BB R, WA BBL6 g DL E R E . Bkl
BF TS 2 5 7 14D D8 YR D0 A -, o P D8 YR SO
B A 30 PP A B R I L AT T

2019 4 1 2020 45 T 4% 2 5 77 b T 76 1 3k H >
2.5 m PRI AR B T 190K, WA B SR
I /INT 4 b FIXGE /N T 6 G- 03 A, AR5 24 0 16 1k
KA i T H TSR L A4 1) 5.8 1 /a.

& 4 SiFRMHEiEE

T 4577 bR JE TR IL AN, 7 F R ER 1L
S AR ALK 24 20 km PR TED b, ORI 3z s AR P
RGN 2 5 AR, e % B 1 H>2.5 m 1K E
PRI IR FEIL 4 VK, B AR = K E 45 21k,
HELRECH 5 d, B KA R M d sk 3.1 m( L3R
12),

2.4

25 WZE 1S .35 FRMHEEE
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Tab.10 Statistical table of disastrous sea wave process with H,,> 2.5 m in Shebiao sea area from 2015 to 2019

[ L PUN S N CF 73/ A “m H;>2.5m SR ik
A/ (m/s) B/ 4 /h PRI

1 20154E7 H 10—13 H 13.0 >6 3.4 >4 1509 5 5 KUl A
2 20154F9 H 29 H 13.4 >6 2.7 >4 15215 & A FEHG” e
3 2015410 A 8 H 12.7 >6 2.5 1 RS KK
4 2015411 H 23—24H 13.4 3 2.7 >4 et RG]
5 20164F 1 5H 14.3 >6 32 >4 B F.3
6 20164F9 H 19H 12.1 >6 2.7 >4 16165 & KBl )
7 20164F9 H 28 H 12.2 >6 2.7 >4 16175 & K\ “fili fr e
8 2016410 A 5 H 8.4 >6 2.6 >4 16185 & KU E " IHIR KK
9 20164E10 1 8 H 13.0 >6 2.5 1 B KK
10 20164E10 H 22 H 11.2 1 2.6 1 1621 5 GRS +5518 2 X RN
11 2016410 A 26 H 13.7 >6 2.6 2 B KE
12 2016411 A8 H 15.3 >6 27 >4 it W
13 201742 H 20 H 12.6 >6 27 >4 B KE
14 2017429 1 14—16 H 11.7 >6 3.0 >4 1718 5 & KA e
15 2017410 H 14 H 9.3 0 2.5 3 17205 G R RI+3512 =R W
16 20184F3H5H 13.9 >6 26 >4 et Kki
17 201843 16 H 11.9 >6 25 2 B KK
18 201843 121 H 11.0 1 32 >4 B KK
19 20184E5 120 H 10.4 0 2.5 1 B KK
20 20184F7H 22 H 17.6 >6 3.6 >4 1810 5 A& Lk Rt
21 201848 3 H 13.9 4 3.4 >4 B2 /R B4 H
22 20184E8 H 13 H 11.0 3 2.5 2 181455 KU “EEHR " e
23 201848 H 16—17 H 17.4 >6 3.5 >4 18155 & K “i Ho H
24 20184E11 H 16 H 14.1 >6 2.8 >4 B PN
25 20184F 12 H7H 12.7 >6 2.6 >4 B PN
26 20184E 12 H 26 H 13.0 >6 3.1 >4 B W

2020 4F , PR TEFR R 2.0 m DL F iR R R A 2
W, 33 ds RIS 5 0l B G845 S — A, I I v
2.0 mAE A I3 ShBRAEXT TR0 N S b SR X 5

3 FERARBREMEMAERAER
AR &R
BEJT A5 = AR IE R IR (B SWAN

(Simulation Wave Nearshore) X} 2010—2020 4F |- i4f
TR I P IR R T S v . B RUSR FH — B A

HNIEEAY PR LY R 20 km 3T 43 BER 24554 200 m. A
FH S0 G A TASE ARG 06 , A3 R0 = A e X iR 22
BI7E 0.3 m LAV, BRI AT . S5 R K
YL F I U N—TR 0 & 6 F H N R AR I 4
sl 2R R IR R IR Y RBUS R 4 41.4%
4.5% .0.2% ; B B A 2 DL/ —F6 98 o0 3=, 47
TV $uf i 1 i 0 R L R L PR IR A BB
351k 30.4% .9.3%.0.7%; 7T [ A LA i —rh
TR T AT PN AR bt () 02 2 S P AR e R
KR ) BRI 243 51 M 51.2%.35.0%.8.8%., | ifF
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Tab.11 Statistical table of warning release with height above 2.5 m in Early Warning No.2 Sea Area
i HEE e ] P m KRARG HIERRGE/ (m/s) 69U <dh LA EHLIRAL
1 20184E12 H 6—8 H 3.1 BaER 15.3 P PN
2 20184E 12 H 10—12H 2.6 R+ 25 16.1 b KK
3 20184E 12 A 26—27 H 3.8 it 16.4 o W
4 20184 12 A 28—29 H 2.9 BER 17.0 o KK
5 20194F2 H2—4 H 32 it 13.7 o KE
6 20194E2 H 17—21 H 3.8 AR 11.7 H KK
7 20194F3 H 8—15H 3.2 S+ 12.7 H KE
8 201943 H29—31 H 3.8 BER 14.4 ¥ /2
9 201944 H 1—2H 3.0 fEIAl 9.5 i P2
10 20194E5H 6 H 2.6 B 143 ¥ P2
11 20194E7 H 19—20 H 4.1 19055 5 A\ FHHE 22" 153 I sl
12 201948 H3—4 H 2.7 TR 12.4 I Kk
13 201948 H 8—I11H 5.8 19095 £ A\ Fil & 1 19.8 o5 Lisaa!
14 201949 H 6 H 45 1913 5 5 W 37 24.9 G ioul
15 20194:9 H 9—23 H 2.7 1917 5 & RH e 222 o0 i,
16 2019410 H 1—2 H 5.4 19185 & KUK 24.5 G LA
17 20194E10 H 15 H 2.8 PR 13.5 & PN
18 20194E11 H 14 H 2.7 BaER 16.0 P FN/a
19 2019411 H 18—19 H 2.9 REA 17.1 ¥ KK
20 2019411 A 24—26 H 4.0 it 17.4 o KK
21 20194E 12 A 5—6 H 3.0 it 17.2 o KE
22 20194E 12 A 26—27 H 2.9 BER 17.5 o KE
23 20194712 4 30—31 H 3.1 BER 16.4 ¥ KE
24 20204E1 H 8 H 2.8 KR 17.5 P /2
25 20204F1 7 26—27H 4.1 BER 17.0 ¥ L)
26 20204E2 H 15—17H 3.5 BAER 19.0 ¥ Wt
27 202043 H 10 H 3.0 KR 15.8 ¥ P2
28 202043 H 27—28 [ 33 KR 16.0 " F .3
29 202045 H 13—14 4.4 TR TE FIA 13.3 ¥ KK
30 202045130 H 2.8 A SiE 17.3 & Kk
31 20204E8 H 4 H 2.8 20045 5 /AR LY 17.7 G W A,
32 20204FE8 H 25—26 H 3.1 20085 H R TR 17.6 & W
33 20204F9 H 1—3 H 4.1 2009 5 5 W ETEV” 13.9 G W
34 20204E9 H6 H 3.0 201045 & KW 11.9 X W
35 20204E10 A 8—9 H 3.1 20145 & WAl 9.0 ) W
36 20204E10 A 14 H 2.5 BER 7.6 H KK
37 2020411 A 22—23 H 2.8 BAER 13.4 o KK
38 20204E 11 A 27—28 H 2.8 BAER 10.8 . KE
39 2020412 A3 H 2.8 BER 14.8 ¥ KE
40 2020412 H 13—15H 3.2 BAER 13.6 ¥ KE
41 20204E12H 19H 2.8 BAER 10.7 H KK
42 20204E 12 A 29—31 H 52 BAR 18.6 I A,
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Tab.12 Statistical table of disastrous wave process with height above 2.5 m in Early Warning Section 4 in 2020

P B HELR AU P m FAEX el & AR
1 20204F1 H 27 H 1 2.8 B W
2 202049 H2 H 1 2.7 2009 5 & KK S g}
3 20204E 10 H9 H 1 2.6 201455 KUl HeE
4 2020412 A 29—30 H 2 3.1 estat B

TP 2.0 m PR AFEHAGEAUT AR — I3 IR AT PG ALTRIC , ¥ 1o BT Sl 280 s S
EE—RELE 1] s TN P AL ANAR e LR B Pl v i 2 v (R e RE 2R (LI 2a) o

K2 2mARE S

Fig.2 2 m effective wave height
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Tab.13 Criteria for the issuance of 4-level warnings along
the Shanghai coast
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Release standard of wave warning in Shanghai coastal area

YU Yun', LI Cheng’, XU Tingting", SHEN Xinyi’, LIANG Yingyu', YAO Shengkang'
(1. East China Sea Forecasting and Disaster Reduction Center, Ministry of Natural Resources, Shanghai 200136, China; 2. Shanghai Marine Monitoring
and Forecasting Center, Shanghai 200136, China)

Abstract: Based on the inspection and evaluation methods in Chapter 9 of GB/T 41165-2021 'Methods for the
Accuracy Inspection and Evaluation of Marine Forecast Results', this study assesses the accuracy of issued sea
wave warnings in Shanghai coastal area during 2007—-2020, and analyzes the causes of false and missed warnings.
Combining wave feature in Shanghai coastal area around each wave measurement point derived from historical
long-term wind and wave data, spatial distribution of the waves with height above 2.0 m, and test result of the
issued sea wave warnings, the criteria for issuing wave warnings in four coastal waters of Shanghai are proposed
in a reasonable and scientific way.

Key words:sea wave warning; forecast sea area; accuracy inspection; coastal waters; warning level



