5541 5 1 wWoE T & Vol.41  No.1
2022 4£ 3 A COASTAL ENGINEERING March, 2022

XU 2= 31 & R L BE F AR IR B K R A 7R S
BERLELM Y, ERF B, H
EFHLAERLE B A

(. MFRFER LEBHRS L, LR F5 266061;
2. IWARBBHEAESHE S KK ESLEE, (LR F5 266061)

W ERNRFUERACTFRARGPRERTRLEARFTRAR FEHAONRERMRRANRAN R T, — M2
WEAODGL ELERNEEIEEFRITH L AHXBRMNBHRATRMREE W AT R, ZAF RIS REZS W
FAHAEEA-FWEE, AHEERARNERERACMAT RO AL KA XRE T —AHANRNERERALE T
FRRER T E . RANABEF S AR LH A Y BRE RANAYRXHATREE A LR LR LE. &
BREHERBLE FHRRBARAALBRALFE AP RETET. BREHLABCE FHRRZREL
AREER BERENMER FEERL.AUNEBREEEECE FRETREHG ARG L 4 THRIKE
AREGHRRBOREFRAEAAEENNAAR) NE B WECEFT BHMEHATT =m0 LA HER,

SRR KRB R T AR IR U KO R A

HRES LS P731.23 MNERARAES A MEHE :1002-3682(2022)01-0087-08
doi:10.3969/j.issn.1002-3682.2022.01.009

SIAEX:BER, T, 255, & REHLANME FAREAEAREL] &7 T4, 2022, 41(1) . 87-
94. LUF L, WANG L P, WANG Z Y. et al. Application demonstration of electronic marker technology for warn-
ing water level of storm surge[ J]. Coastal Engineering, 2022, 41(1): 87-94.

e ] R il 1 2 e AL vh ST 58 A RS VT T, 22 T A T L AR DO B BGA SR R LS 0, e K
2918 000 kem ., BEAFUTIEEIT A A 0 KUER I 7K L 280 25 T T Ml DX 0 N IR A i AU )™ 3 R R . AL T
G AL B TR I O AL B b 2 D 2 B AT R X | 1 R U T R KU B XU
JE FH B AOBE il Al R ORI b M A A5 XU o 358 T 4 I e s DXL AR e 3R A T 5 | ) g 8 ¥ T A1 957 Al )
SO S T (RO B o DR 0 v Joy 0 1 T 4 7 A A 300 S T s B R B 2 S BRI K o R i
VS (L By 7 DX R TR E S 15 s K L T R G A SR OIS B 7 B (. XURR I K B AR
I8 30 g o R 0 N O A 2 7 AR B T8 W A T K AR HE BRI R A B B IR

e 151 % 0 1 TR 10 X6 90 T XU ) T o R e O N A R B R R RIS O e 4 [ R B
DR ) e ) R A e A BT 1) 7 0 98 R B N 0 A DX e ar e ) 6 A IR (B S ) D Wl 4
PRI W N DR R TRR I 2 SO T 9 sh 2 R TR N B985 UK 0 T K i B L M A T R T RO R R L R
AtaEEmEY,

I AT E 25 b 3 S8 e P ) S 0 2 s TR — B [T 5 5, R AR ol 11 ke LY I Rt IO 458 A 01 T s o
Wy o A0 IR A0 T S A O ) BB IR Ak T A 20 A TR O T B ok o R i 0 A R el T
Wb A 31 B2 A1 BRI B R BOR R T T R i B R R A B A T KU TR A2 30 IR AT S R A Y
S o A2 B 1) X A TR A 5 XU 9 A 8 125 P 52 T Y ) 30 30 2 W 7 T L 2 T ) 22 0% G 3 16 o
P DR IHAT IR 98 TAT 325 28] A9 25 001 A S T ) S 70 6 800 3o 388 5 AR S 0 S Bk A A ) 30 AL S GO AT
AT EL A A DACHR 0 N T 30 DR K 4 K T RO AT RE B A AR i B B0 Vi i WL R (8 A L X

W7 B #1:2021-08-24
EE-N B E R 966—), 5, fll & g TR, 28 20\ 50 7 IR 8 W 0 7 7 9 s 2 45 AR J7 T iF %€ . E-mail: lvfuliang@nces. mnr.gov.cn
(CEAESE gn)



88 R T R 41 4

BB AR R 25 T 8 . S3 A B S b R A A ) A2 B 55 RIR AR L A R 2 1 A 0 e
FI7% AR RGBS 4, 5 B HORAOE = R TR AR E 4R

(B BRERRR (DK IRFHERIRR
[CIENE Yk WAR Stk S LA R RS AN 1]

Fig.1 Photographs showing the traditional fixed markers for the warning water level of storm surge
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Fig.2 Interface of the indoor release system
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Fig.3 Design of the electronic marker system

of storm surge warning water level
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Fig.4 A screenshot of the outdoor LED electronic screen display
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Fig.5 Flow chart for determining the warning water level of storm surge
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Fig.6 Flow-process diagram of release and receive
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Fig.7 Demonstration and application of the electronic marker system of storm surge warning

water level at the Qingdao Olympic Sailing Center
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Application Demonstration of Electronic Marker Technology for
Warning Water Level of Storm Surge

LU Fu-liang"?s WANG Li-peng"?, WANG Zhi-yong'?, FENG Li-da'?, LIU Xiao-fei'?,
JIANG Wan-jun'?, LIU Ai-chao"?, WANG Lei'"*, ZHENG Jin-jin'*?
(1. North China Sea Marine Forecasting Center of State Oceanic Administration , Qingdao 266061, China)

2. Shandong Provincial Key Laboratory of Marine Ecological Environmental and Disaster Prevention

and Mitigation, Qingdao 266061, China)

Abstract: The markers for warning water level of storm surge are grade prompts for showing the occur-
rence possibility of dangerous omen or tidal disaster and requiring alert or disaster relief in the coastal area
of the protected zones. These markers are usually built on the seaside fixed structures such as ports, piers
and dykes and brushed or inlaid into four-colored markers on the side wall of the structures. However, this
kind of markers may possibly cause a certain errors on the grade determination due to the influence of
external factors. In order to overcome such shortcomings of the traditional markers, a new electronic
marker system is proposed for the warning water level of storm surge. This system is integrated by using
the real-time tidal data obtained at the existing ocean stations, the published astronomical tide forecast
data and the locally established values of warning water level, and then displayed in the protected zones
through the public communication network platform. The new electronic marker system of storm surge
warning water level is flexible, practical, intuitive display and easy to maintain and can provide decision-
making information for coastal tourism, maritime management and residents traveling. It has important
application and promotion value for reducing the cost of marine disaster prevention and reducing disaster
loss. At the present, it has been demonstrated and applied in Qingdao region.

Key words: storm surge; warning water level; electronic marker system; marine disaster prevention and
mitigation; demonstration and application
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