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Integration of Ocean Radar Observation Networks:

Operational Considerations and Insights

National Academy of Marine Research of Ocean Affair Council, Taiwan

Research Fellow
Jian-Wu LAI

Evidence-based Governance

Search & Rescue
Incidents
There are approximately
200 to 300 maritime
search and rescue incidents
in Taiwan each year on
average. These incidents

cover a variety of rescue
operations, including ship

distress, drowning
accidents, and missing
fishermen.

Hion Activity

An average of 10 to 20
marine oil spill incidents
occur annually in
Taiwanese sea. The causes
of these incidents mainly
include oil leaks from ships,
industrial discharges, and
accidental events.

There are an average of
150 to 200 drowning
incidents related to marine
recreational activities each
year in Taiwan. These
accidents most commonly
occur during the summer,
particularly at  popular
beaches, snorkeling areas,
and water activity sites.
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1st Stage of Taiwan’s HFR Network (CODAR system)

Monthly mean surface current map Monthly mean of SST and SSC
119° 120° 121" 122 |23'A " 19° 120° 121" ’ 122 1?3' .

/NsTC Labs
21" e L L —_ VL S 4 BHE BREBTATR
19° 120° 121 122 123 19" 120 121 122 123 5
2013.12~2015.02 = Z
D T E———— 4 z =
00 01 02 03 04 05 06 07 08 09 10 11 12 10 12 14 16 18 20 22 24 26 28 30 -~
SSC speed (m/s) SST('C)

How to Improve the Role of Ocean Radar System

Science Community Operational Department

Academy, University, Institution Ocean Affair, Marine Transportation,
* Hardwar Technique / EE Ocean Disaster
* Inversion Algorithm / EE & OF & 05 * Search & Rescue / Coast Guard
+ Coastal & Oceanography / OF & 0S * Oil Spill Response / OCA & EPA
Marine Traffic / Maritime Port Bureau
* Marine Disaster / NCDR

» High Quality Dataset
Murmurs : Accuracy? | > Products/Service for Ocean Affair Governance jds? Accuracy?

Coverage? 2DH? lonospheric Effects? Precision? Resolution? Coverage? 2DH?
Stability for Operation? Products and
Applications?

12
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2nd Stage of Taiwan’s HFR Network

LAT (DEG)

<Near Field>
The only near real-time ocean current <Far Field> SSC and wave field with 0.5km
system covering territorial waters SSC with 10km resolution resolution

Government
W Agency

22 array sites

20 X-Band sites

k

J
Nstc NARLabs =2 =
ane memawne T22RI
LON (DFG) 2024 Current status of radar observation network
2009~20194 ( 19 CODAR sites ) ( 57 fixed stations & 4 mobile stations )

Integrated Radar Observation Network Around
Taiwan for Near and Far Observation

Strengthening Exclusive Economic Zone Monitoring: Utilizing high-frequency
V (5~8 MHz) radars with a 10 km resolution to observe real-time information
on surface currents and other data in approximately two-thirds of the
Exclusive Economic Zone surrounding Taiwan.

Enhancing Territorial/Contiguous Zone Monitoring : Enhancing Territorial/Contiguous
9 Zone Monitoring: Using high-frequency (13~30 MHz) array radars with a 0.5 km resolution to
observe real-time information on waves and currents in important activity areas within 24
nautical miles of Taiwan and the Penghu Islands.

@ Enhancing Monitoring of High-Risk Coastal Areas : Enhancing Monitoring of High-

Risk Coastal Areas: Utilizing microwave radars and optical imaging systems to
monitor real-time information on waves, currents, rip currents, and human activity.

13
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IHMT's _ kilometer-
resolution LERA wave-
current  observation
T8Rr's 10 Km resoldtion / E"ri.etwork,im'establisgleféld
CODAR surface current U N primarily ~ for the
observation network, management of
established primarily for N21°30" commercial ports and
marine science research. wind farm navigation.

o 2
e12

¢ CWA's  kilometer-
NAMR's kilometer- ol resolution array and
Eydsolution®BERA and“'X- : " 2% Band“ivave-ctiffent
Band wave-current e observation network,
observation  network, established primarily
established  primarily N21'30° for marine
for GoOcean purposes. meteorological

N25°%30°
® i aitm
P
Camin Ogm N24°30"

wates

g
LT ki

5 6%
S s B8

»,
. T e ————
E116°30' E117°30' E118°30' E119°30' E120°30' ' E121°30' E122°30' E123°30' E124°30' E125°
%
T3 CES
N22°30'

A Joined Forces Nation-wide Ocean Radar Network
2025-2028 Pilot Project for Integration of the Ocean Radars
Total Budget 21.7 million USD

N21°30'
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* National Security:

Developing 1. Search and Rescue: Ensuring that people in distress during navigation,
. fishing, and other activities receive rapid assistance.
Mal’lne Radar 2. Navigation Safety: Ensuring the safe conduct of commercial shipping,
. . recreational navigation, and other marine activities, including nautical
Mon |t0r|ng safety, meteorological services, and maritime regulation.
|nf0rmati0n 3. Marine Environmental Protection: Preventing marine pollution, such as

oil spills, chemical leaks, and plastic and garbage pollution, while
protecting marine ecosystems.
4. Fisheries Resource Management:

Applications

with a Focus on 5. Anti-Piracy and Anti-Smuggling Activities: Combating maritime criminal
e activities such as piracy, smuggling, and human trafficking.
M d rltl me 6. Marine Resource Development: Safely and efficiently developing marine
f resources such as oil, natural gas, minerals, and marine energy.
. Compliance with Maritime Laws and Regulations:
Safety 7. Compliance with Maritime Laws and Regulati

8. Maritime Emergency Response: Quickly responding to maritime accidents
and natural disasters (such as tsunamis and storms).

9. Maritime Traffic Management: Improving the efficiency and safety of
maritime traffic through traffic separation schemes and maritime traffic
management services.

Responsibilities and
Duties of the Ocean
Affairs Council

+ 3S National Security, Public Security, Ocean Safety

e 4M Marine Pollution Prevention, Marine Debris
Management, Marine Ecology Conservation,
Marine Igdustry Development

Education, regulations, maritime
management, site facilities,
disaster response, partners, civic
groups, tech support

Deliver real-time, precise monitoring
from space, oceans, coasts, and
virtual worlds. Develop decision
support through data analysis and

12

15



2024/10/27

et A e A

A,

One of the Ocean Radar Best Practice
GOO‘eﬂﬂ Marine Recreation Safety Risk Information Service

obs.

2DH
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[T I N
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PURPOSE

1. Ocean Safety for Citizen

2. Coastal Management
Strategy Adaptation for
Manager

3. Promote the prosperity

of the marine recreation

industry
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ERAAEEAE
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(a)l(a
H : B T - B
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Operational Concept for the Selection of Meteorological and
Oceanographic Data in Search and Rescue Planning
Drift Estimation with Ocean Model A s ] nen | \ Purpose: Analyzing SLDMB drift
[Forcing] SJS/TE-CX&?%‘LWH"" ] [Forcing] C;;g;;;,ﬁ'g;;;‘/‘%’:'!;‘”"‘f"“v | ;rsa(j:ec;ontaes with fou: different
N H 23°N ! ata sources to assess
.. — .| | Ocean current data reliability.
w o “ This guides SAR data selection,
w! (End) , e w . **| | refines search planning, and
o o “wm 9w SLDMB Driften] = 1% § g
22°N ' ( Start ) ﬁé 22°N ‘
) o
 Trajectory i Bl Drift Estimation with Ocean Model B 4,
of SLDMB [Forcing] Current : N 'YCOM ; Wind : none 0.0s] [Forcing] Current : TORI-TOROS ; Wind : none
- . 2023/12/2123:00 (+0hr) - L4 PP 2023/12/21 23:00 (+0 hr ) T
[C4 23°N | & o0l |23°N i
0 W g W0 g 02s ¥ s ¥ P o -
“ o B
Estimating the 20 . 2l - . S
d:lsl:zhmw" re::::d: 22N = Sea Surface Current Dataset N ° i
deployed within a 0.5 |SSC dataset Source |
tical mile radi o
et o B Ocean Model A CWA OCM 2.5km | «
deployment point, B 0.5,
. :ﬁmng and diffusing | &2 d,cean Model B USNOASHYCOM Dlam | Pl ‘
o_so oa:r:ltr:ﬁut:t:;:f:ren! W ep 0 W op Ocean Model C US Navy HYCOM 9km ; W gp W W e o
DOT LU0 mod.2015.11.002 Ocean Radar A TORI CODAR TORO 10km
14
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Meteotsunami 2018/10/27

The Shortest
Distance in the
Strait of Taiwan

Longfeng Fishing Harbor J

[ TET

LongFong fishery harbor
Taiwan (October 27, 2018)

REEIEEANR ST e HiEEE
IS
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Meteotsunami 2018/10/27

[s is possible to detect the phenomena?
It is lucky that we were implementing a commission project at the time.

“  TORI surface Current M:
< e s fapping

The established temporal 24MHz high-frequency radar system. (Left: Coverage of WNTO
24MHz CODAR site; Right: Photo of the temporal radar on the roof of TCG watchhouse)
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» Timeseries of mean radial velocity on Section A
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