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BEEESHR

REFE: The Applications of Visual Intelligence in Ocean
Exploration

REAN: EHRE
chENSEA R ISR

| IRERE:

Visual intelligence is the most important part of artificial intelligence. Intelligent vision

technology also plays an important role in ocean exploration. This report will introduce
the research of Vision Laboratory of Ocean University of China, including remote
sensing image analysis, UAV environment monitoring and high-precision 3D vision

reconstruction underwater.

IR&E&HE : Rapid intensification of Super Typhoon Haiyan: The

important role of a warm-core ocean eddy

REAN: ExXBH

BRARRSE—BERRAARR

RERE:

Super Typhoon Haiyan devastated portions of Southeast Asia, particularly the

Philippines, on November 8th, 2013. In this paper, observational data are used

to analyze the intensification process of Super Typhoon Haiyan. Observational

data showed that Typhoon Haiyan intensified and the maximum sustained winds

increased to 59 ms-1 after it encountered a double warm-core ocean eddy, while

the central pressure of the typhoon dropped from 970 hPa to 920 hPa. Numerical

simulations and observational data show that the presence of the warm-core eddy

combined with SST increases due to climate change led to the rapid intensification

of Super Typhoon Haiyan. Comparing these two factors, the warm-core ocean eddy,

which brings significantly more heat into the upper ocean, plays the leading role in
oo the intensification, with climate warming making a lesser contribution. Moreover,

0} o o DR SEERR



2020FERAULER S
BREHESRERKITAR

due to the increased thickness of the mixed layer associated with the warm-core
ocean eddy, Super Typhoon Haiyan did not significantly decrease the sea surface
temperature to the east of the Philippines, as is typical of typhoons, and the largest

decrease was approximately 1°C.

k&R B An Examination of the Predictability of Tropical Cyclone
Genesis in High-Resolution Coupled Models with Dynamically

Downscaled Coupled Data Assimilation Initialization

REAN: ZRIE
PESFARNEEELEBEALREELIR, TLESIT

ANIIN4A

PEBFAZVESFYENERINZENEIE, METESIH, 1999FAREVFRRERFE
MER, 2005FRETENZRESEMRAMEESFEEWELTZM, FTENSEEFHNTR
MESEERER. BESBRHEELTIRAEREUMUERRIE, 2008FEFXKEEFHE
BIXROMSHIE 7 WS THRG AT E RERIDEFEFMR AL, FRNATEERRH
SERXRZNEAFESRAREDWKFPBESTIR,; 2010FET RKEXSHRTMIRIKR
WRFAIKIE S FHERTXROMSEYL T KB FE A WRBSBERARA. HAPEBEXRF
TEZE, BREBSBESERNATRILATFE-NEEKE, ME7T " HF—8" XSS
BHERR, BNEEHERINTREZRNEZRAR THENNNZHIRIINKIR, B57
HTU—HERF S IR TTY, FRETHEIRARNLRBEER,

REWE:

Predicting tropical cyclone (TC) genesis is of great societal importance but
scientifically challenging. It requires fine-resolution coupled models that properly
represent air-sea interactions in the atmospheric responses to local warm sea surface
temperatures and feedbacks, with aid from coherent coupled initialization. This study
uses three sets of high-resolution regional coupled models (RCMs) covering the Asia-
Pacific (AP) region initialized with local observations and dynamically downscaled
coupled data assimilation to evaluate the predictability of TC genesis in the West
Pacific. The AP-RCMs consist of three sets of high-resolution configurations of the
Weather Research and Forecasting-Regional Ocean Model System (WRF-ROMS):
27-km WRF with 9-km ROMS, and 9-km WRF with 3-km ROMS. In this study, a 9-km
WRF with 9-km ROMS coupled model system is also used in a case test for the
predictability of TC genesis. Since the local sea surface temperatures and wind shear
conditions that favor TC formation are better resolved, the enhanced-resolution
coupled model tends to improve the predictability of TC genesis, which could be
further improved by improving planetary boundary layer physics, thus resolving better

air-sea and air-land interactions.
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k& HE : Introduction of the high-resolution multi-spheres coupled
model

wREAN: BEE

BARRBEEFHARARR

ANIINE:

HiEE: 3, 1973F12R4%, B, BRARENESFHARAMARR. TENEBFEAR
K. BFRESNESBSEINITME T ENHRLE, EH"SFHRELZ2FRE"ERFRITIIN
B, EREANZESMBIM, KFRIEN20RE, 20NERSHHEERERX (PA)

, 204FRUAREERETMPEFERRS, UAETESFHAREZERS (PESCOR) #WH
K, E5EFREERALRERINE XIFSFNZ5HEENNEIREREA.
HEZR

2000.9-2003.7, HEEFAZE, MEEF, Bt

1997.9-2000.7, ERiEEKRE, WEE¥, Wt

1993.9-1997.7, ESE¥AZ, K&

BSZEARIEZR:

2010.01-2%, BAREHESFHRA (RERSFERESFHRM) , HRR
2012.07-2012.12, XEZEZK%, HaEE

2006.12-2009.12, BFREXBEESEWRM, BHRR

2003.9-2006.9, BREHRE—SERRHR, HLE

RERE:

High-resolution and multi-spheres coupling are the development trend of the

ocean model. High-resolution will bring the fine structure of ocean stratification

and movements, which is helpful for the ocean disaster prevention and mitigation,
the offshore ocean engineering. Coupling among multi-spheres, such as ocean,
atmosphere, and land, will offer more reasonable physical processes, especially, the
complex feedback mechanisms between ocean and atmosphere will be involved in
the forecasting system. Supported by the National Key Research and Development
Program of China, a high-resolution multi-spheres coupled model for East Pacific
Ocean, West Indian Ocean and China Marginal Seas is developed. WRF, ROMS,
MASNUM-WAM, are selected as the atmosphere, ocean, and surface wave models
with the horizontal resolution of 4km. Some important parameterizations, such as the
wave-induced mixing, the heat fluxes induced by droplets, are involved in the model
to improve the simulation of air-sea interactions. In the coupled model, atmosphere,
land and ocean (circulation, surface waves, and tides) are coupled through
C-COUPLER?2. Simulation results show that the coupled model can reproduce the fine
structures of the Kuroshio and the Indonesia through flow, and the intensity and track

of Typhoon in the East Pacific Ocean.
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&R E : Numerical study on onshore intrusion of Kuroshio Current
and its impact on coastal ecosystem

REA: WA
RS ERRFATRR

RERE:

The water and material exchange between open ocean and marginal sea is
attracting immense research interest because it significantly influences the coastal
hydrodynamic environment and ecosystem. West of the Pacific western boundary
current Kuroshio, there are the East China Sea and the broadest continental shelf in
the world. The Changjiang Estuary and adjacent sea area in the East China Sea suffer
from frequent harmful algal blooms. Because of the steep topography associated
with shelf break and strong nonlinearity of currents, the interaction between
continental shore and circulation in the open ocean remains a great challenge. Since
temperature, oxygen and nutrients in the Kuroshio Current are significantly different
to the shelf water, Kuroshio intruding water can influence coastal ecosystem and
hypoxia. On southern continental shelf, Kuroshio exhibits its intrusion pattern by a
left-hand spiral. We name this spiral after topographic beta spiral, which is generated
by strong upwelling induced when strong western boundary current runs onto steep
topography in coastal sea. This mechanism plays a vital role in regulating intrusion/
bifurcation of western boundary currents. This mechanism may be at work in many
places in the world oceans; thus, it can be used as a clue in predicting the intrusion
path and the bifurcation pattern of strong boundary currents. Similar to Ekman spiral,
topographic beta spiral is one kind of very important and common spirals in the world
oceans. In some cases, topographic beta spiral suggests that the intruding water
mass originates from the deep water of western boundary current rather than surface
water. A coupled physical biological model reveals that harmful algal blooms in the
region north of the Zhoushan Islands are mainly driven by riverine nutrients from the
Changjiang River, the largest reiver in Asia, while algal blooms in the region south of

the Zhoushan Islands are mainly controlled by nutrients from the open ocean.
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