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BESFRRNNFERERSLINE ( SOED ) AYFEBELEFEF NG
EMRBREFEREATKAZES| LEELEFIARI RN IFR AR
BHRRABR  FRUNAEMARAENEESFNMRNIZFTR.

Led by vital national needs for protecting maritime rights and interests and for
disaster prevention and mitigation, and with the goals of improving technology and
theory used for establishing three-dimensional marine environmental monitoring and
prediction systems, State Key Laboratory of Satellite Ocean Environment Dynamics

(SOED) carries out research on satellite marine environment dynamics.

SOED IFfrgiZtrtairiing. B8 BEERDREFRIRED, JofEt
LI EXSHMTRL , SOED IR T—HRSIRY "BEAFR" | BiFEFRAZRIER
RERFR  AREERE , @HRR. 2017 FEESFARIEERFE. it
BBARSE. BEAFRKBERE M EN ERE  HEEEE

BILIO=RJug ( http://www.soed.org.cn/ ) ,

SOED is creating a unique marine science and technology platform with
distinctive international influence. To showcase the lab, SOED has set up a series of
“Ocean-Star Open Courses,” which are open to Ph. D. candidates and young
researchers nationwide by inviting internationally renowned scientists to teach. In
2017, four short courses will be offered in spring and summer, namely, Satellite
Oceanography, Cycles in the Earth System, Introduction to Optical Oceanography and
Ocean Color Remote Sensing, and Chemical Oceanography. Detailed information is

available at the official website of SOED (http://www.soed.org.cn/).


http://www.soed.org.cn/
http://www.soed.org.cn/
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1BIE{EE/Course Information

=R ElM/Instructor Ef(ii/Organization HRIER R/ Course Title SiEAdEl/ Time
ESEl 2 =N
Andrew Thomas REMRAS/ BE&FF/ 2017.03.06-03.17
University of Maine Satellite Oceanography
SO ER s S 4
Raghu Murtugudde RESE=RF/ SRR 2017.03.20-03.24
University of Maryland Cycles in the Earth System

Curtis D. Mobley

EELZRIZE AT/

Sequoia Scientific, Inc
(HydroLight Developer)

B EF K EIERET

/Introduction to Optical

Oceanography and Ocean Color

Remote Sensing

2017.05.08-05.19

P5$H%</Chen-Tung

Arthur Chen

BBEIZFLLKE/National

SunYat-sen University

EFE/
Chemical Oceanography

2017.07.03-07.28
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Prof. Andrew Thomas

Andrew Thomas #+EEEAERAZHIE, *
EETERMERRSFZHFEMNNZOMIFE. LURY
B IRESHSREZBEEER. tHERES¥
FE 15 RF , HPEETFSERFRE. T 1988 F3kI=
KEBEHCLITAEBFHETH ; EAFIECN 70 RE.

Dr. Andrew Thomas is a professor of Oceanography
at the University of Maine. His main research interests are focused on the spatial and
temporal patterns of plankton in the oceans and the interaction between physical
ocean processes and biological patterns. His specialty is the use of satellite data to
examine these patterns. He has taught Satellite Oceanography for over 15 years,
including many international courses. He received his Ph. D. in Oceanography from
University of British Columbia, Vancouver, Canada in 1998, and is author of more

than 75 publications.

R DEFFY BREE:2017F386HE17H

BRES | X RS - BT FRFEULRESFRIAAR

REEENT : AREN BT ERNFIRIERSENEEHTFE | SiIRHE. FEREEEER
KB HIRAGREUE | DUREUERINA. RERSERITISEF DENNELR PEBF
R EBRENBRME.

Course Title: Satellite Oceanography

Language: English Time: 61 - 17" March, 2017

Qualification to attend: Second year of Ph.D. candidates, or young researchers
Introduction: The course will be an introductory survey of many different
instruments and platforms used by oceanographers, their histories, the types of data
and measurements they collect, how they collect them, and the applications they
support. It will include brief discussions of orbits and the main errors and constraints

on satellite measurements of the ocean.
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Syllabus for Satellite Oceanography

Objectives

The objectives of the course are to provide students with a broad introduction to the
multi-disciplinary capabilities of Earth-observation satellite data for applications in
oceanography: their advantages, the nature of their data and their main limitations and

challenges.

Contents

Topic 1: Introduction: Why satellites? Some history, some politics, and who is
involved.

Topic 2: Satellites, platforms, programs and instruments.

Topic 3: Satellite orbits, viewing geometry, technical terms

Topic 4: Very basic / very quick overview of some of the physics involved

Topic S: Sea surface temperature: measurements in the infrared.

Topic 6: Ocean color: multispectral visible measurements and diverse
biogeochemical products.

Topic 7: Sea surface height: altimeters and physical oceanography.

Topic 8: Ocean wind vectors: scatterometers.

Topic 9: Microwave ocean retrievals: salinity, temperature, ice, wind, etc,

Topic 10: A brief overview of what we did NOT talk about: other measurements,
other instruments, other applications.

Topic 11: Conclusions: Present research directions, the main challenges, upcoming

missions:
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Prof. Raghu Murtugudde

Raghu Murtugudde #+RE£EDREZ A5,
RREFFER , TENFVEESFFZHENAR. 7 1994 F
SREEEHOLLIN A E T2, BEENERIZERT (1ISc ) ZEEH
Z. ERFHERSABE | &8 Physical Oceanography,

Developments since 1950, ( NAZER : http://raghu.umd.edu/ )

Dr. Raghu Murtugudde is a professor at the University of Maryland, and a
distinguished oceanographer. He mainly conducts research in Physical Oceanography.
In 1994, he received his Ph. D. in Mechanical Engineering from Columbia University.
Prof. Murtugudde was a visiting professor at the Indian Institute of Science (IISc),
and has co-authored many books such as Physical Oceanography, Developments

since 1950. (Website: http://raghu.umd.edu/)

REER | WIKEARS  RRAE : 20173 B 20 BE 24 H

RES : BX BRR : BT FRFEUELRBFRIIAR

REERETT SRS RET —EEAENIRIKER. EREMIBEMEANET. &
IRIELA Geol / Geog A& , NMAMIKRFNEPNRIR. SIKEETFEINRENN , £E
RS FRRNEREN BN, BFIAS SHIKRFERERAVKER. BEN
BB, FIRENIRE | URRKBESEREDIERSIEZUXEHRS. &EHESK
TREFIRFFEIE MERRFAVEA. RiR. BEMIEA , FNBERENBERIEE.

Course Title: Cycles in the Earth System

Language: English ~ Time: 20" - 24™ March, 2017

Qualification to attend: Second year of Ph.D. candidates, or young researchers
Introduction: The Earth System operates through some fundamental cycles such as

the Water, Energy, and Carbon Cycles. This course will build on Geol/Geog, starting
with concepts of feedbacks within the Earth System, global energy balance, and the


http://raghu.umd.edu/
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Greenhouse Effect. A brief introduction to the atmospheric and oceanic circulations
will lead to the water cycle connecting the land, ocean, and atmosphere to the Earth
System. Introduction to the global carbon, nitrogen, and sulfur cycles will be
followed by the concepts of long-term climate regulation and short-term climate
variability. The concepts of cycles, feedbacks, forcing, and responses in the Earth
System will be applied to Global Warming and Ozone Depletion, with an

introduction to policy choices for the future.

Syllabus for Cycles in the Earth System

e Desired Background: Math 240 - Calculus III or higher, Phys 161 - General
Physics - Mechanics and Particle Dynamics., Phys 171 - Introductory Physics,
Mechanics and Relativity, Geol/Geog— Causes and Implications of Global
Change, or the consent of the instructor.

e Text: The Earth System by Kump, Kasting, and Crane. Reference: Earth System
Science by Jacobson, Charlson, Rodhe, and Orians (notes provided).

Note : The actual content of the course is subject to the arrangement of the instructor.

Topic 1: Global change on short and long time-scales: Global warming and
Greenhouse Effects, role of long-term variability of solar luminosity.

Topic 2: Introduction to Systems and feedbacks: Systems, components, Daisy World.
Topic 3: Global Energy balance, Greenhouse effect: Greehouse gases, clouds,
radiation balance.

Topic 4: Oceans and the Atmosphere-I (Projects): Wind-belts, ocean currents,
Coriolis effect, Solar forcing. Define class projects.

Topic 5: Oceans and the Atmosphere-II: Atmospheric and oceanic circulation, cells,
seasons, deserts.

Topic 6: Global Carbon Cycle-Recycling elements: Life on Earth, marine productivity,
in/organic carbon, warm/cold waters, residence/response times, missing sink.

Topic 7: Global Carbon Cycle: Ecosystems, biological pump, biomass, biodiversity,
stability, and interactions with the environment.

Topic 8: Other elemental cycles: Nitrogen, Phosphorus, Silica.

Topic 9: Long-term Climate Regulation: Faint Young Sun Paradox.

Topic 10: Pleistocene Glaciations: Milankovitch Cycles.Short-term climate variability:
The Holocene, El Nifio, and present-day climate variability.

Topic 11: Global Warming.
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Dr. Curtis D. Mobley

Curtis Mobley #+2xEA R AT SR
RRFR, HEBREFIERXEERENEREICHNER
MBER, MANSSAIBFEMSIMAE 10, 000 )R, HFEZMAY
AR A REBEERRMAY HydroLight 24, STFBIEFI M
1HA9%EEk , Mobley {E11E 2016 &3k Jerlov 32,

Dr. Curtis Mobley is a Vice President and Senior
Scientist at Sequoia Scientific, Inc. He is an internationally recognized expert in
radiative transfer theory applied to Optical Oceanography and ocean color remote
sensing. His papers and books have been cited almost 10,000 times; his HydroLight
software is used by researchers around the world. Dr. Mobley received the 2016

Jerlov Award for his lifetime of contributions to Optical Oceanography.

RERM | BPCFIOKGERE EREE : 2017 £588HE 191
BIRES | X RS - BT FRFEUERESFRIAAR
REEEN REF RN AEHCEEM  GEESNE. KABBHRWCEMSR. )
IWAIRRETROIRIC I AREL, LARAREHEHIRIE. Bt FERBFEIMEA Hydrolight 2k, 58
“ERFEIETKEER , B EEMMTEREIIRSIRIE | LR TRIERKIZKK
FEZNFIHIFEDHEE.  ERICIERE KRR S BFESRFEEHITEN

s

“A o

Course Title: Introduction to Optical Oceanography and Ocean Color Remote
Sensing  Language: English ~ Time: 8" - 19 May, 2017

Qualification to attend: Second year of Ph.D. candidates, or young researchers
Introduction of Course: In Week One, we will cover the basics of Optical
Oceanography, including radiometry, inherent and apparent optical properties, theory
and models for absorption and scattering, and radiative transfer theory. Students will
learn to use the HydroLight radiative transfer software. In Week Two, we will learn

ocean color remote sensing, including atmospheric correction for both satellite and
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aircraft sensors, and statistical and semi-analytical algorithms for retrieval of
environmental information in both deep and shallow waters. Incorporation of optics

into ocean ecosystem models will also be discussed.

Syllabus for Introduction to Optical Oceanography

and Ocean Color Remote Sensing

WEEK ONE: Overview of the basics and introduction to HydroLight. Two

lectures (2.5 hours) in the morning. HydroLight labs in some afternoons.

Monday: Begin review of the basics.

Lecture 1: Light and Radiometry. Basic definitions for light (radiance,
irradiance, etc.) and associated mathematics (solid angle, etc.)

Lecture 2: Defining Inherent Optical Properties. Definitions of IOPs and

generic instrument designs for measuring IOPs.

Tuesday:
Lecture 3: The Radiative Transfer Equation. Derivation, inputs and
boundary conditions needed for its solution.
Lecture 4: Defining Apparent Optical Properties. Definitions of diffuse
attenuation functions, reflectance, etc.

Wednesday: Finish basic theory
Lecture 5: Bio-optical Models for Absorption. Data and commonly used
models.
Lecture 6: Bio-optical Models for Scattering. Data and commonly used
models.

Thursday: Begin to work with HydroLight. Afternoon lab.
Lecture 7: Overview of HydroLight. What it does and does not do.
Lecture 8: Demonstration Runs with HydroLight. Runs for simple
problems; how to view output.
Lab 1: Running HydroLight for Simple Problems. Students install and
begin to run HydroLight to solve assigned problems. Get experience
with HydroLight for simple simulations.

Friday: Comments on what is needed for field work

Lecture 9: Model-data Closure
Lecture 10: Designing the Perfect Field Experiment
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WEEK TWO: Lectures in the mornings. Students work with HydroLight in the
afternoons as desired, e.g., working with their data.

Monday: Advanced features of HydroLight and afternoon labs

Lecture 11: Advanced Features of Hydrolight. Demonstration of
building up IOPs from many components, e.g., for simulation of
Case 2 waters.

Lecture 12: Advanced Features of HydroLight: Writing your own IOP

models, etc.

Lab 2: Students Run HydroLight for Assigned Problems (with my

assistance)

Tuesday: Begin lectures on remote sensing. Students continue to work with
HydroLight in the afternoons as they desire.
Lecture 13: Overview of Remote Sensing
Lecture 14: Atmospheric Correction 1: Deep Case 1 Water. Review what
is used for most satellite, multispectral, and systems, and why it
doesn’t work for shallow or Case 2 waters.
Wednesday:
Lecture 15: Atmospheric Correction 2: Shallow and Case 2 Water. What is
currently done for Case 2 and shallow waters.
Lecture 16: Statistical Methods for Remote Sensing. Remote sensing as
an inverse problem. Band-ratio algorithms and neural networks.

Thursday:

Lecture 17: Semi-analytical Methods for Remote Sensing

Lecture 18: Spectrum-matching Techniques for Shallow-water Remote
Sensing. Retrieval of bathymetry and bottom classification in optically
shallow waters.

Friday: Optics for ecosystem modeling

Lecture 19: EcoLight-S: What it is and how it is used. Optics needs for
ocean ecosystem models.

Lecture 20: Incorporation of Optics into Coupled
Physical-Biological-Optical Ecosystem Models. Example

ecosystem simulations using EcoLight-S.

Note : The actual content of the course is subject to the arrangement of the instructor.




DY) TPEGIHENNSERESTINE

'J State Key Laboratory of Satellite Ocean Environment Dynamics

PREEZR 2035/ Prof. Chen-Tung Arthur Chen

PRERBEEGESTUAFHR. PEBFRRNH
FERERLRETPOBESSE. BIFRERTUER
ANHBZER, BRARREBEKEFRENENE. B
TR, ERSRZN (BERIRE ) F, BIE Nature,
Science % SCI I LRFRIEI 200 R,

k ( ™ AZETR: http://ctchen.ocean.nsysu.edu.tw/index.htm )

Dr. Chen is a professor of the National Sun Yat-sen University, a distinguished
Ocean-Star Scholar of SOED, and an outstanding oceanographer of ocean carbon
cycle. His research fields include nutrients and carbon chemistry in the oceans, ocean
acidification, global climate change (including paleoclimate), among others. He has
published over 200 papers in SCI journals including Nature and Science. (Website:

http://ctchen.ocean.nsysu.edu.tw/index.htm)

RERI  EFE ERNE 2017783 HE28H

BRES - P ERNR BT TERFELU L REFRIAAR

REEN  MRETENBEESFFEN. WFKBKZEERITEYR. BKZAHm/K
RBNFHER. BKOoTHE. BURESFHE. BKPZSE,. EF8. BERERSR. 8
K ZBIREREFD., BFNNE. BFFEYRIR.

Course Title: Chemical Oceanography

Language: Chinese  Time: 3™ - 28" July, 2017

Qualification to attend: Second year Ph.D. candidates, or young researchers
Introduction: The main contents of the course include introduction to ocean sciences,
physical and chemical properties of seawater, composition and thermodynamic
properties of seawater, analytical chemistry of seawater, isotope ocean chemistry,

gases in seawater, nutrients, carbonate system, seawater organic matter and primary

productivity, marine interface, and marine non-living resources.

-10 -
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RRERP--RFN IS

IREAH  BEEN. WKRBKZEERIBEER. SKZEHRRRSZFMERE. KO

W, RERBFERE. BKPZSEK. EFE. BREBRRRE. KPP ZETWIREMEr

A, EFNE. BFFENRIR.

HEFBIF RN EEFSE. BiRRERNANACESFFZZERAIR  IFR5 1854

FMAEARINR , SRR AJREEE,

IBRLR  RERE

TERRAE © 1LEBTREIt SR 35%. 2. HAREIXAL: 35%. 3. LIFERI 30%

SEH/HEB : (1)BFF FERE | EZHMWFE K 83 &, ISBN# 957-8981-09-0
(2)BFCFRERMNA , KIER. FRERS | SFdRt, KE 88 F,

ISBN# 7-5027-4307-3

FRFERSRIFTHE : 2017 F7 503 H~20174F7H 288, # 16X,

L LR : 1A | BFUERKERFERE. MREHE. B8FRER. 8F 5%

82, 3R 2.3FEN | B, R ER ) IRE. BESM | iR/,

B4R : 3IKZERAPIEMR : KD FRIKZEEN, kNS, K2R MR,

B 5 R ABKZEIRYENR - RERSE. BKZEERYEMLR. Bk,

88 6. : 5.BKZAMKRRNFMNR  BKZAM. FInEFPTESHZER. BKZH

NFMR,

BT R : 6. 8KDE | BFRZNESTESR. HMETENE. BTIWNNE. B

FKRINE,

B8R 1 RANFBFHE  BERNR. RABGTHREUR. NEBEGTERIME. MaHt

EfREDF.

LR : ALRE EFER) :

% 10X : 8 Kb 2SI - SINERREHRE. S0, AakEMHEESRZsm. =

|,

-11 -



DY) TPEGIHENNSERESTINE

'J State Key Laboratory of Satellite Ocean Environment Dynamics

$11, 12X : 9. EFE | BHERE  TNA B ) iR, &, BL. |ZEEXM.

13K : 10BREREARSE « (5NAE  BRIFE. B SNk pCO2 | HERTSIBNIEE |

BIRS TN DRG] | (AR SRz 510,

5814 % : 11k 2 BHWIREMEFH | SR, fCRBIW. SCE(FRR R
BRI, BWEFN. FREmcEn. ERETSnFEKZEF7,

815K : 12N E - BRRZKSNEERE. BREZHEYWE. WO, BF
WX ZEREIER. TR, BRRRIMWIBEHER.

L3 EFFEYRIR. EKRH. EKER. SKERETR, BHEEYRR. SKER
FNGEFA. TYRR. SEERTEARR. TREFX.

$ 16X : AR EFRER) .

iE : FREBRBLISRBITRAEARE,
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FRisigE

—. HiEHSR
BT TFRFELULREFRAAR
—. HEAR
1. $8B— : XT "DESFRENHZEESRE" MEAKRES  HA "R - EiR
7" HEREER
2. ¥R ESNRR 1 PHRER (FRERESKELSANRMREESR) |, &
REHAZE raojinyi@sio.org.cn, T : FEHRIRERFESEBIENRBEKREKE , HA
HiEE.
=. HiEEE
1. PESFS AAEZE2017F2H 208 ;
2. HEKEMR RS - BIEEE2017F 28208 ;
3. BIFENFERKEEN  BEEE2017F488H ;
4. FFE  AIREZE2017F 6 B3 H.
., iRz
1. PESFS:2017F385H; 2. #EERESE : 2017F3819H ;
3. BENFROKEEN  20017F 5878, 4 8FLF 2017F7H2H.
A, ISRt
ExRBFEETEFHRRA (MIBTNHIERXAREIE 36 5 )
7~ REEH
HWATRRRFIARERE  FRATEEQBERTESA (BALIESENH2).
t. BEHR
BRA  RE— FHi% : 0571-81963198
f£H : 0571-88839374  HRFE : raojinyi@sio.org.cn

MEARS | PESFNENNFEEE
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Application Guideline

I. Qualification to Attend

Second year Ph.D. candidates, or young researchers

I1. How to Apply

Please fill out the Application Form in Appendix 1 (please correctly write the contact

information and the name of the course you apply for) and send it to raojinyi@sio.org.cn together

with your resume. Note: The resume and the information in the application form will be used for
selecting participants, please prepare them carefully.

I11. Application Deadline

1. Satellite Oceanography: now to 20" February 2017;

2. Cycles in the Earth System: now to 20" February 2017;

3. Introduction to Optical Oceanography and Ocean Color Remote Sensing: now to 8" April
2017,

4. Chemical Oceanography: now to 3" June 2017.

IV. Registration Date

1. Satellite Oceanography: 5" March 2017; 2. Cycles in the Earth System: 19" March 2017,

3. Introduction to Optical Oceanography and Ocean Color Remote Sensing: 7" May 2017;

4. Chemical Oceanography: 2" May 2017.

V. Course Venue

Second Institute of Oceanography, State Oceanic Administration (No. 36 North Baochu Road,
Xihu District, Hangzhou, China)

VI. Fee

The Open Courses of SOED are free. The attendants need only to cover their own accommodation
and travel expenses. (For references of nearby hotels, please see Appendix 2)
VII. Contact Information

Contact Person: RAO Jinyi Tel: 0571-81963198

Fax: 0571-88839374 E-mail: raojinyi@sio.org.cn

-14 -
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34 1/Appendix 1 :

2017 &£ SOED EEESE_AFRRIIERE

Application From Of 2017 SOED Ocean-Star Open Course Series

R U\
#:4/mame KA /Proi\fi'onal
/Gender
Title
Bafr W FLI7 14
/Organization /Research
Direction
AR Y] BB B
/E-mail /Contact
WA R/
Course intend
to apply for
R4 HRAE
IR /Why to
apply for this
course
BE IR T BE Xt
P PN:HE SN
MARTAEF=4
IR/ The
affect that the
course you
apply for

might have on
your study
and research

-15-
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fii 2/Appendix 2 : Bi{¥EE&%/Hotels Nearby

@ B EH L KE)E/Zhe jiang New Century Hotel

Hohk: BUMTTPEHIX SC =% 18 5 (HEFIBKAX M) Hdf: 0571-88391111
Address: No. 18 Wensan Road, Xihu District, Hangzhou Tel:0571-88391111

®@ HiHEFERKE)E /Hangzhou E M Grand Hotel

Hodik: BUMTT PRI SC =% 8 5 G IhEK)  HLil: 0571-89988888

Address: No.8 Wensan Road, Xihu District, Hangzhou Tel:0571-89988888

® 4£ZF)E/Al]l Seasons Hotel

Huhik: BUMTTPEEIX =% 121 SEMLEEHE 1R HIh: 0571-81902299

Address: No. 121 Wensan Road, Xihu District, Hangzhou Tel:0571-81902299
@ SCHKHEE/Zhejiang Culture Plaza Hotel

dhhk: HUNTTPEMX SC B 38 5 ALi%: 0571-88825888

Address: No. 38 Wener Road, Xihu District, Hangzhou Tel:0571-88825888

® A EE/Jinhuayuan Hotel

Mk BN T PG X RS 52 %5 . 0571-88233288

Address: No. 52 North Baochu Road, Xihu District, Hangzhou Tel:0571-88233288
@3 % 168/MOTEL 168

Huhik: BUHTTPEMIX T8 130 % HLiE: 057188111000

Address: No. 130 Jiaogong Road, Xihu District, Hangzhou Tel: 0571-88111000
DT KB FIE Y EIE/Zhe jiang University Xinyu Hotel

Mok BUMTIPEMIX T 8% 118 5 HLi%: 0571-87758878

Address: No. 118 Jiaogong Road, Xihu District, Hangzhou Tel: 0571-87758878
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