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Satellite Remote Sensing of Sea Surface Winds:
Technique Status and Application Progress

Dou Fangli, Shang Jian, Guo Yang, Yin Honggang, Gu Songyan
(National Satellite Meteorological Centre, Beijing 100081)

Abstract: Satellite measurement of sea surface winds (SSW) is important in creating the first field of numerical weather prediction
(NWP) and improving the marine forecasting accuracy. This paper reviews the international and domestic satellite SSW measurement
missions, and tells the main differences of measured SSW products between the intensive and passive ways. It also describes the
contributions of satellite derived SSW products to the NWP data assimilation, forecasting the intensity and path of tropical cyclone,
and to climate research. In addition, the restriction in SSW products applications and the direction of further study are discussed here.

Keywords: sea surface wind, microwave remote sensing, scatterometer, radiometer
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Research and Application of Ocean Circulation and
Wave Models: A Review and Prospects

Liu Chunxia, Zhao Zhongkuo, Bi Xueyan, Yuan Jinnan, Wen Guanhuan, Huang Huijun
(Institute of Tropical and Marine Meteorology/Guangdong Provincial Key Laboratory of Regional Numerical Weather
Prediction, China Meteorological Adminstration, Guangzhou 510080)

Abstract: Based on the investigation of ocean models, wave models, storm surge models and the current operational model
systems, it is found that both the global model and the regional model have higher and higher resolution in ocean circulation
model or wave model. The resolutions of theses wave models are improved in horizontal and spectral space, the grid interval of
the global ocean model is less than 10 km and up to eddy resolution. According to the survey, the physical processes in the ocean,
off shore and coastal zone have been refined by assimilating ocean observational data and using the higher resolution model. And
the hybrid coordinate in the oceanic circulation model has been adopted to understand the internal physical ocean processes in
detail over different ocean regions. The unstructured grids in the ocean, wave and storm surge models have been used to describe
the detailed topography over shallow water or coastal areas, then the detailed physical ocean process in coastal zone has been
known. The current storm surge model is ocean-wave-tide coupled model system. In the future, the main trend of improvement in
the operational ocean model system is going to develop atmosphere-ocean-wave-tide coupled model for better interpretation of the
ocean physical processes.

Keywords: ocean model, wave model, storm surge model

12

0 58

FAE20TH 260, B O TP uh T AUE
TR PRI S RIARES T A o 5L I v 5 DA B R AR 7Y
AR g 32, 2020 70554 B IT 46 T e — 4
W AR TRAE AU RS, e [ Br Y A

JEH T2 R A A POM 2 7T 197748 Hi 26 [H
IR 20 A K o BRI BOAR . THEHLEAR
MR, BB U R BEN T F A I B, [ br b
HIL T A2 AR AR R 2R« ANTF) B B 5507 SR I A BRI
PERL AN DCSIAE A 5, S A 2 N AR I A UL
WY VEVPHERLL MR ARSI o IR EUE TR

BAREHI: 2017 62 A5 H; E=AM: 20175 6A27R e . . oo

F—1E# . X A% (1968—), Email : exliu@grme.gov.cn @lﬁﬂﬁ‘?zoﬂiéﬁéoﬁrﬁiﬁ 1, 60?4&*?%%#@&41‘4&

FONEE : 2014 FFEAL AN B SAORR o Bt K. 80T, A E2ANFFIKEWIA T
AR AR LS R G (—H) 5 2015 =AU, FEULIERN b, H T F 2 T
i B S YA ST T 505 AR R R 1 U SR B
( GDX1526S/YDI5G0512)

TEUE T 506 720122504, KERIIAE, #AT

Advances in Meteorological Science and Technology S&EHEB#R 7 (4) - 2017



VFZ e =R R BB E R, S e 7k
Bl fr 22, HAS, BRE SR FE 5T J i) X A e A =X
WFFORNE S5 N H R, R C & S Tk 55 X3k
WA RS KT NN KR, B
Pt KO, PRSP B E bR RIRAT i
FEMRRABE I R PR SR IT 5T B A BRIV L 55
WA R GRS T VR R 2k o k55 ]
JE T A A RN ] N A B AR . R B AR
WA BT E b E R IR E RS SS V Ri
TR BB R R . AR SCH 2 E 0 B Br b5
WA R MBI TR, 4
T2 L FRAR O BRAEIS AT (D 45 Bl A L, R
ARAHEE TG MR e
1 Z4EFRREXmRERRLENA

M20tHELLT0FACTF UG 24, A BN AT 5T
BRI K T A2 B0 vE R, 21128 40) % O A =X
f,5POM (Princeton Ocean Model) . HAMSOM
(Hamburg Shelf Ocean Model) . MOM(Modular
Ocean Model)%, M21HHEYIRIIAE, B TH5H AE
JJFIEAE R B 5, = 4R B =k
o o H TR AT AR M AR AT XA S
POM. ROMS (Regional Ocean Model System) .
FVCOM (Finite-Volume Coastal Ocean Model)
AERBZINEMO (Nucleus for European Modelling of
the Ocean) . HYCOM (HYbrid Coordinate Ocean
Model) « MOM, A7 S8R5 T AR 4 Bk 2N
B A IR R BEEA . TR E 2012080 T
UHIEVER R BUEA T, 21t el v T S A4
BRI CLICOM 1LOFIIX Salif v BRI A5
1.1 XigEFEEN

Bl o P DX sl o (BB AUL R TR A 5 2
4 POM. HAMSOM. ROMSHIFVCOM%:, POM
B 19774 H 56 B AR WO A=A A i), AR UK
M HE, Tz T X W%, R
SRR . HAMSOM A H 4 [ AR K2 T
201H 2 8OAEARE S K i HATF &z (1 A1 £k M s 4y 7 FE A
X, 2 HTILGH LR 0 B A, 21
20 9) H Rutger K22 FIUCLA S [RI I & 1) DX ok i e A
FXROMS, %3 NRutger-ROMSJifi A, ¥:EIRD ROMS
AGRIFMIUCLARRAS, {5 2 B0 7 07 e A 50 2
BRI TR R N R S A e N R
T ) G S5 4 AR IV E PR B A AFVCOM, - il 1 LA
T o MR LSS ROBE v S ) AR A8, 2
R T T g A DI R U v PR RUBEALL B 25 i 1 ]

Cover Story # & d& &

RN R TR

YWD} IO R PR AR S, X AR S 2 T i
JRIEA AT BoussinesqT AR 1 1 HH I 171 1¥) R 46 5 FE
3, ARR R AR E S AR TP EA T L
Ty 8 ST G R O 1) A B A 3R P (17 3 i) AA B D
BHOT R T AT, A URRE R DX S
i, POMAIFVCOMIE [ K ot bx, HAMSOM
3 ) WK ] ZAA b, ROMSTE [i] K FSAE bR POM.
HAMSOM. ROMS & Eitb i1 5 J5 %5 K ] Arakawa CH5
M7 4y, FVCOMEBEUL T 7 SR T R4t — 40
WA BRAARR vk . AEARTAN TR (R AR AR R R, ZARBR R
TR X VR A Z I 7 T BT — 2 L, otk
Pl LAZI AR JECHB I, (2 X TR IX (TR A 2 ik
B, HARAPOMAELA B MRS R R E R K,
BRZ I G AN E,  [R) B B U 1 T A 7K P P 6
THRARZER s X POMAE S )6k i, ROMSHE [ K
T SHFRR, Horlbbrtll, SAHAbR RAEIRER)ZE KR
W Z BAT R TS, ROMSHEL A8 H T8 (1)
KV IR BE VL, DAy BE U b JE DX 387K 1 R 6
FERTE R ZE . 4 RSP ROMSFIFVCOMAE 7K
T AR T ARG K WA, S A g S L, R
8 R RS A 7 FNE g v SR AN R 0 6, 3 R
S PR, 28 1 e v X 3R 40 % 2 LR 1)
B, E 4 It 2 R 1125 53 % b AR T 38 1) [
A LR TR . SROMSHILL, FVCOMK
AR SRR B O O, T R AT R A
(R A5 ) n] AR UE i s i, D AT
R R /N R A B R B R T LA v
AR i R4 R I A BT LG Y, ROMS

Arakawa C
Arakawa B
= AR AT IRAA A
PERELY - R HYCOM
B AR MICOM
SHEFR NEMO Rsz
ZHAbR % O hawsom - MoMm NEMO
1997 1985 15;86 199 1998 2000
wh
E1 E5hE B s R A i A R R SR A R ZE ()
SIRBHIERR

Fig. 1 The first release time of some commonly used
ocean models, the vertical coordinates and discrete
schemes used in the models
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Table 2 Features of operational storm surge models
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Table 3 The maximum surge heights of the simulations
from SOL and SWL experiment and of the observed

( SOL: storm surge simulation using wind stress including

land dissipation effects; SWL: coupled storm surge
and wave simulation using wind stress including land
dissipation effects )
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Community Resilience Assessment with Application to
Marine and Meteorological Disaster Mitigation
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Abstract: The explosive growth of economic activities in the coastal zone and human exploration of marine resources led to rapid
increases of the exposure of human life and property to the threat of marine disasters. As a result, marine disaster prevention,
reduction and mitigation become an increasing challenge facing the human society. A risk is a vulnerable condition which may
turn into a disaster. Understanding the vulnerability of a region and building resilience are steps that can be taken to prevent a risk
from turning into a disaster or to minimize disaster impact. Risk management becomes disaster management when a disaster is
eminent, occurring or has occurred. For an eminent disaster, such as those associated with a landfalling tropical cyclone, disaster
management decisions depend on solid information from disaster prediction to social, economic, and geographic conditions.
During and shortly after the occurrence of a disaster, search and rescue becomes the core of action, followed by recovery and
resilience building measures.

In this article, marine and weather disaster management strategies and methods for vulnerability analysis and resilience
building are discussed by using past cases as illustrations.

Keywords: risk management, hazard, marine disaster, vulnerability, resilience
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VAL, R RG R EKE ), X5tk
RIRUIT AT B2 IEAH GG o JA 32 R T 36T Schultz%F
2 RN 2 BT D7V 0 AN TR VAR e ]
FTPEMIRTSE . 0. TREBETH A 4.

Rosati % WP WL T 40T )2 90 URNZ 243 1 38
PR BRI SRR T A S, HEE AN OF
SN A A WS BRI AL X L AR A R T A Rl e,
REPRALZR A I @A B VF 2 IELERFSEIM B
PG VA RIS . X L858 NGO SN LA KL
i DA TELRAE T AR,

JERA T AL SIS RS RS R
Y. WEXERTEOThREME . X TR LT et M4 R G
FRAEREAT VEAL . HER . SRPURIRCHE . B, N
A, XANFFIEAHE T R G B M ik, ok
RSFERGE WAL RGEF I SRR AES
RYRAARR VAT T BN R g, AR AR A X

ST RN R 2 o SRS I BN 21 e
27, LR SCRR RGN E A D) e VI AR bRAE,
R R EEPrR I FRWERE T, 2mast
T H T 2B DR A AL, Sz )
TR RS R
JERITAET N T AT 24, FE, ALHl
CRHK S BRoKARBEL Wy FAAZIH (4L X D e vF
filio 3ANRIG B ST T F £ 0% DR R A VAL, BEET
i (R MRV e R e T ) S4B 5. A #295%
(1) 5 B O 2 o I FH PR B8 A U T BB T 5 1) TR
s, THREREMBER T ANHEAE . Billost
Bhy BRI B S5 g i o 0TS D REE 40 AR
FRORIE, FFR T > DU S0 0 286 SR D1k vt A2 Dy e g
ety Fac . CHRIE) G #EE . S
LIy RENE R T e o [ A0 F 5 it A [ R i B AR AT 7
MAEAE— € JR PR PR 2S5 R, F Sy Ak X )
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Fig.5 Locations of Rockaway Inlet and Jamaica Bay
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Fig.6 Four contents of resilience: susceptible (a),
recovering (b), resistant (c), and usurper (d) systems evolution
with time in years ™"
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The Research Progress of the Systems of
Warm-Sector Heavy Rainfall in South China Coasts
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Disaster, Ministry of Education, Nanjing University of Information Science and Technology, Nanjing 210044
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Abstract: The research and progress of the warm-sector heavy rainfall in the south China coasts are introduced here. The main
systems are the warm-sector convergence lines (the south convergence line and southwest convergence line) at low level and
the landing easterly waves with rainstorm at medium-low level. The research is currently focusing on the features of division
areas of the rainstorm system under background circulation, the classifying and detecting of systems, the system structure, the
characteristics of the thermodynamics and moisture conditions, and the numerical simulations on environmental factor influence,
the dynamic and thermodynamic mechanisms of the warm-sector heavy rainfall, etc. The results show that the objective
identification method helps to determine the warm-sector rainstorm systems and to follow their evolution. The latent heat release
at the medium level is a main thermodynamic mechanism of the warm-sector rainstorm systems. The environmental factors
including the sea surface temperature(SST) and the orographic forcing can increase intensity and lead trajectory to warm-sector
rainstorm systems. Furthermore the configuration of influence factors and the systems can impact the intensity, location and
duration of the warm-sctor rainstorm.

Keywords: South China coasts, warm-sector heavy rainfall, convergence lines, rainstorm easterly waves, thermodynamics
mechanism, the orographic forcing.
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A Review of Real-Time Ocean Monitoring in Typhoon
Region and Research Applications
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Administration, Hangzhou 310012
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Abstract: In this paper, real-time ocean monitoring in typhoon genesis region and its importance for typhoon forecasting, as well
as the necessity and urgency of monitoring marine environmental elements in real-time with satellite-tracked autonomous profiling
floats are reviewed. Meanwhile, preliminary results in basic research on atmosphere/climate using observations from a few profiling
floats are also reviewed. These efforts have effectively demonstrated the broad prospects of autonomous profiling float in real-time
ocean monitoring, it improvs the prediction and forecasting of typhoon intensity, moving track, and even its genesis location.
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Abstract: In recent years, operational marine weather forecasting in China has developed considerably, an integrated marine
weather monitoring, analysis, forecasting and early warning system has been built, which includes national, regional, provincial
and city (4-level) centers. This paper briefly reviews the current status and future development of China’s operational marine

meteorological forecasting services, and discusses the challenges, needs as well as future directions based on the Marine
Meteorology Development Plan (2016-2025).
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Fig. 1 Marine fog satellite monitoring and inversion products on March 4, 2016
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Advances in Calculation Method of the Optimal Tilted
Angle for PV Array in Solar Resource Assessment

Cheng Chi, Chen Zhenghong, Sun Pengjie

(Hubei Provincial Meteorological Service Center/Meteorological Energy Development Center of Hubei Province,
Wuhan 430205)

Abstract: In order to improve the efficiency of photovoltaic (PV) power plant and increase the power generation capacity, it is
required to consider various factors for calculating and determining the installation angle of the PV array of power plant. In design
of optimal tilted angle of fixed grid connecting solar PV array, if the total radiation and direct radiation on the horizontal plane
could not be used directly, the first thing needed to do is calculating the horizontal solar radiation by using other meteorological
data in climatology; then to calculate the total solar radiation of inclined plane by using some radiation models; and then calculate
the optimal tilted angle. Through the classifying and summarizing each step of the calculation method, we compare the advantages
and disadvantages between different methods, tell calculation methods applicable conditions and recommendations. Finally we
compare the characteristics of commonly used photovoltaic power plant design software, and discuss the direction of research and

urgent problems of practical application in the optimal tilted angle calculation methods.

Keywords: photovoltaic power generation, radiation model, the optimal tilted angle
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declination values in each month
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“The resources associated with these two labs are unlike
anything else in the world. We are absolutely thrilled to have them
as founding partners of The Innovation Corridor.”
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“You want to put a telescope up? You want to do atmospheric
monitoring? You want to study the sun? You want to look down on
the oceans or land? Across these and a whole series of other research
fields there are just immense applications.”
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“We found more urban development in the inland flood zones
than the coastal areas between 2000-2011, which is a worrisome
trend. The implications are that people living in the coastal zone
want to migrate inland, but don't realize they are still vulnerable if
they live in the flood zones in inland areas.”
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“We particularly predict that Norwegian air temperature will
decrease over the coming years, although staying above the long-
term (1981-2010) average. Winter Arctic sea ice extent will remain
low but with a general increase toward 2020.”
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“We found that it is not just a matter of more burning
with higher temperatures. The reality is more complex: higher
temperatures also spur more thunderstorms. Lightning from
these thunderstorms is what has been igniting many more fires
in these recent extreme events. We expect an increasing number
of thunderstorms, and hence fires, across the high latitudes in the
coming decades as a result of climate change.”
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“The biggest thing we worry about here is the L-band will
be severely impacted in this kind of event. L-band is critical.
Anyone who has used a satellite phone has probably used an L-band
device.”
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“This is a major public-private partnership that will advance
weather prediction and generate significant benefits for businesses
making critical decisions based on weather forecasts. We are
gratified that taxpayer investments in the development of weather
models are now helping U.S. industries compete in the global
marketplace.”
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“The Met Office Flash Briefing skill provides another great
local service for customers in the UK. This will enable Alexa users
to personalize their Flash Briefing content to an even greater degree,
providing highly-detailed 24-hour forecasts specifically focused on
the region of their choice.”
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