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1 Introduction1. Introduction
The coast of Yantai waters have been tremendously changed in the last 30 years due to increasing aquaculture business, coastal

i d h i d i hi h bj d i bl l d l i i i d ll i Atourism and other industries, which subjected to serious problems related to coastal erosion, seawater intrusion, and pollution. A
t i bl t l t i i d b th t t th l bilit d t ti l f th t lsustainable coastal zone management is required by the government to assess the vulnerability and potential of the coastal zone

utilization For this purpose the effectiveness of innovative remote sensing techniques is needed for the long term coastal environmentutilization. For this purpose the effectiveness of innovative remote sensing techniques is needed for the long term coastal environment
monitoring among which the HF radar systems can measure surface currents and waves directional spectrum up to more than 100 kmmonitoring, among which the HF radar systems can measure surface currents and waves directional spectrum up to more than 100 km
offshore is now a well accepted technology around the world (Fig 1)offshore, is now a well accepted technology around the world (Fig.1).

4 Data Validation2. Radar settings 4. Data Validation 2. Radar settings
For validation, 2 ADCPs were placed within the field of

view of the radars(Fig.5). The correlation between the
ADCP data and WERA current/wave were excellent(Fig.6,

)Fig.7) . Some mismatches during the measurement were
d d t f il d th icaused due to power failure and anthropogenic

interferenceinterference.

Fig.1 Left: The installed transmit antenna in site 1, Right: the plotted range of HF radar installed in 
Yanati coastYanati coast

The WERA system is a shore based remote sensing system usingThe WERA system is a shore based remote sensing system using
the over the horizon technology to monitor ocean surface currents,the over the horizon technology to monitor ocean surface currents,
waves and wind parameters. The system installed on Yantai coastp y
operating at frequency 26.25 MHz designed to obtain range about

Fig.5 Left: The ADCP before deployment, Right: ADCP put in the water with diver help
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40 km. The radar operates with a mean power of up to 35 w and
uses FMcw modulation. The WERA HF radar system has been install
in the Yantai coast in August, 2013, the measuring grid off the coast
of Yantai can be seen in Fig.2 for 130*80 spacing. The main interest
i h Y i i i i h h d d i iin the Yantai coast is to monitoring the hydrodynamic environment
h d it t ti l i t t t l lt b ichange and its potential impact to coastal aquaculture business.

3 Measurement
Fig.6 The comparison of surface current velocity (east component) between ADCP measurement 
and WERA system coefficient index up to 0 83493. Measurement and WERA system, coefficient index up to 0.8349

The radar is continuously
i i l ftransmitting very low rf power no

ti l igating or pulsing sequences are
used to provide best signal toused to provide best signal to
noise performance The output ofnoise performance. The output of
significant wave height and surfacesignificant wave height and surface
current can be gained by systemcurrent can be gained by system
calculating(Fig.3, Fig.4) Fig.2  The measured grid in the Yantai 
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waters by WERA system

Fig.7 The comparison of significant wave height between ADCP measurement and WERA system, 

5. Conclusions5. Conclusions
The HF radar system is a powerful instrument which can

provide reliable information for the desired coastal waters. The
data collected in the Yantai waters show a good correlation with
h h b d f ADCP i h Swhat have been measured from ADCP in the survey area. Some
h i l hi d dditi l t h i l tphysical, oceanographic and additional technical parameters

need to be taken into account to the system specific applicationneed to be taken into account to the system specific application.Fig.3 A surface current field(arrows) 
measured at the Yantai by WERA

Fig..4 Map of significant wave height 
averaged at 30 minutes, the arrow on measured at the Yantai by WERA g ,
top shows the wind directions

The authors would like to thank for the grant from NSFC(41006055 1006055) Key Laboratory of Coastal Zone Environmental Processes and Ecological Remediation, The authors would like to thank for the grant from NSFC(41006055, 1006055), 
CAS(KZZD-EW-14)., and support from the BMBF project “SPLASH” Yantai Institute of Coastal Zone Research, Chinese Academy of Sciences,

17 Chunhui road, Yantai, Shandong,      E-mail: ctang@yic.ac.cn


