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O Framework of satellite-based marine
carbon research

o Example: pCO, and POC export flux

0SatCO2-- Satellite-based marine carbon
monitoring and analysis system



@ Satellite-based marine carbon

monitoring and analysis system SatCO?2)

@ satco.

Marine Satellite Data Online Analysis Platform (SatC02-Pro)

SURPORT for multiple sources & time series data sharing and analysis

* Online access of unique satellite remote sensing data

+ 3D Earth visualization and scientific computation

+ Analysis and evaluation of multi-source (satellite, in situ and model) data
» User-defined algorithms and product generations

+ (Calculation and evaluation of ocean carbon fluxes

» Easy integration of professional modules

State Key Laboratory of Satellite Ocean Environment Dynamics, Second Instituton of Oceanograph, SOA, China

Key Laboratory of Resources and Environmental Information System of Zhejiang Province, Zhejiang University




0 SatCO2-Pro is a free distribution for the (&) SatCO-
pubtic;to-achieve multi-source-data-ontine
processing and analysis of three-dimensional
earth visualization, for multi-disciplinary
researchers, especial hon-remote sensing

people.

0 Developed by the State Key Laboratory of
Satellite Ocean Environment Dynamics
(SOE/SIO/SOA) and the Zhejiang Provincial
Key Laboratory of Geographic Information
Systems at Zhejiang University.

o The software is supported by the database in
the Online Data Sharing Center of SOED,
which shares the latest datasets of long-term
time series of remote sensing data.



Marine Satellite Data Online Analysis Platform

(SatCO2-Pro)
SURPORT for multiple sources & time series data sharing
and analysis

1) Online access of unique satellite
remote sensing data;

2) 3D Earth visualization and scientific
computation;

3) Analysis and evaluation of multi-
source (satellite, in situ and model)
data;

4) User-defined algorithms and product
generations;

5) Calculation and evaluation of ocean
carbon fluxes;

6) Easy integration of professional
modules.




Eddy-entrained Pearl River plume into the oligotrophic basin
of the South China Sea
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Episodic phytoplankton bloom events in the Bay of Bengal triggered tCO
by multiple forcings a =

-~ Xiaoyan Chen ™", Delu Pan®™", Yan Bai®, Xiangiang He *°, Chen-Tung Arthur Chen ®, Zengzhou Hao"

Deep-Sea Research I 2013
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Image Analysis
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Input expression

Calculate] [ Clear ]

Add satellite data
1) 2] (3] (=) =) [lAbs ] [AJEAMS_20000101T020000131 (38 ACP MT | [ Add layer
E[B]EAMS_20140901T020140930_BB_WCP_MT I
) s e L) ) [see
Lz (8] (o) (e ) [Lee

0 ; ] Backspace [

Tips: This function will take times depending on the network speed.




Satellite-in situ data

¢ ) Satellite-insitu comparisor

Please select in situ data. You can add more datain the [data manage] menu.

Statistical results

Mumber of in situ records: 1335

| SatC02 Testfilel21

Time period of in situ data
Start date: 2008/07/19
End date: 2009/07/28

Satellite data for matchup

Dataset

Parameter

Level

Composite period

Spatial window

|EAMS

|ssT

138

@ily composite

11

[ Start analysis ]

Satellite-insitu comparison

in situ




Air-sea CO2 flux calculation
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Description of air-sea CO2 flux calculation

We adopt the commonly used method to calculate the air-sea CO2
flux, which is based on the multiplication of CO; partial pressure difference
between surface sea water and atmosphere and CO2 gas transfer velocity.
The equation iz as follows:

Flux = ApCO2 x E = (WCP — ACP) x K&%° x p x C. % k=24 x 1072
where,
1) ACP: partial pressure of COz in atmosphere (patm)
WCP: wpartial pressure of CO; in seawater{patm)
S5T: sea surface temperature (°C)
555: sea surface salinity (psu)
S5W: sea surface wind speed (m/s)

1 ) KHCO2—Dissolution efficient of COx(mol-ke!-atm™)
In(KxCO%) = -60.2400 + 93 4517%(100/T) + 23.3585xIn(T/100) +
S88x[0.023517 - 0.023636=(T/100) + 0.0047036=(T/100%]
T=SST (°C) + 273.15

3) p——Sea water density, which can be calculated by the function of

surface water temperature and salinitv(Millero. 2013)(kg-m™~)
p=(putA*S+B*SI+CFSN* 107
£, =990 84250446 793052%10-*T-0.093520%10-3* T2+1 0016857 10+*
T3-1.120083%10-5% T4+6.536332%10°%* T3
A=0.824403-4 0800*10--*T+7.6438*10--*T2-8 246 7* 10-7*T°=5 3875*
lﬂ-?* 'I'-i-
B=-3.72466%10-+1.0227%10-*T-1 6546%10-%+T*
C=4 8314*10+

Query satellite

Select menth 2000-01

Select =atellite data
Resolution

ACP [SIG_SAT_SENSGH_zunnu4ulTqunun43u_u - ] 0.0167

Wwep [SIG_SAT_SENsc:}ﬂ_zuunmmmzunnmu_u v ] 0.0167

SST | 5I0_SAT_SENSOR_20000401T020000430_13 v | 0.0167

SAL [SIG_SAT_SENSGH_zunnu4ulTqunun43u_u - ] 0.0167

55W [SIG_SAT_SENSﬁﬂ_zunnmmmzunnum_u v ] 0.0167

Resampling resolution:

Select equation for gas transfer velocity(k)
’kﬁﬁﬂ = 0.31=ul0"2 (real-time) , Wanninkhof (1992) (real-time} =

Add C2 adjustment

Tip: This calculation is time-consuming and
depends on the network speed.

0] 4 [ Cancel




Budget Calculation

{6 Carbon bud;;et for seljcied regior- M

Please select areas for carbon budget calculation (multiple choice)

[V| Bohai

BoMponth Yallow Soa
[¥| North Yellow Sea South Yollow Sea

South Yellow Sea
East China Sea

[¥] East China Sea

|| Beibu Gulf
Besitas Gt
(V| Gulf of Siam

| Calculation l @
| Import shp ]

Select pre-defined regions or import region

Through the [Import region] button, user can multiple-select pre-defined regions

or import region file with shapefile (*.shp) format. Click the [Calculate] button to
conduct budget calculation for each region.



Ocean Carbon from Space (SatCO2):
SatCoO Joint Science Workshop and Training (111)
d = (Hangzhou, China, November 23-25, 2018)

The SatCO2 series workshop was jointly initiated by researchers from

remote sensing and biogeochemistry to address the concerns about the
ocean carbon cycle and ocean acidification.

SOED has successfully hosted two SatCO2 workshops previously, in
December 12-16, 2016 and December 1-5, 2017, and received positive
feedback from attendants and users.

SatCO2-| SatCO2-II

December 12-16, 2016 December1 15 2017
s — TPISEE i

Tl ‘5’*@%%'%@% vu
Carb%\ Rk Space (SaﬂC@Z)mJomt @@n@m))




Hands-on training of SatCO2 software and database
in 2016 and 2017
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http://www.satco2.com/

eLin’an base of SIO/SOA @ satco:-

o Satellite ground station and cloud based distributed databases

IELENEIE Lin’an Base



INTERNATIONAL TRAINING WORKSHOP ON
MARINE SATELLITE REMOTE SENSING
AND ARGO MONITORING TECHNOLOGIES

e

lil l‘irﬂﬁiﬁﬂll

International Training Workshop on
Marine Satellite Remote Sensing and
Argo Monitoring Technologies
( Sat-Argo )

Hangzhou, China
November 12-26, 2018
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$/  SECOND INSTITUTE OF OCEANOGRAPHY,MNR ‘J [SECOND INSTITUTE OF OCEANOGRAPHY,MNR]
STATE KEY LABORATORY OF SATELLITE OCEAN ENVIRONMENT DYNAMICS
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The 4th GOA-ON International Workshop

http://www.goa-on2019.com/en/sevents.html

There will be two special events taking place on 14 April
2019 afternoon, which are:

Special Event 2: Ocean Carbon from Space (SatC0O2):
Joint Science Training Workshop

This is an inter-disciplinary platform to facilitate and
promote interaction and cooperation among scientists
who aim to integrate satellite remote sensing data and
biogeochemical studies for a better understanding of the
ocean carbon system.



Let us begin
the hands-on practice!

Air-sea CO2 flux



.

Description of air-sea CO2 flux calculation £

We adopt the commonly used method to calculate the air-sea CO2
flux, which 15 based on the multiplication of CO; partial pressure difference
between surface sea water and atmosphere and CO2 gas transfer velocity,

The equation 1= as follows:
Flux = ApC02 % E = (WCP — ACP)  KE%* % p % C, % kx24 x 107

where
1) ACP: partial pressure of CO; in atmosphere (uatim)

WCP: wpartial pressure of CO; in seawater(patm)

53a1: sea surface temperature (°C)

5a5: sea surface salinity (psu)

5o W’ sea surface wind speed (m's)



2) KHCO2 Dissolution efficient of COz(mol-kg!-atm™?)
In(Kx~%%) = -60.2400 + 03 451 7={100/T) + 23 3585=In(T/1007) +
SE8=[0.023517 - 0.023656>(T/100) = 0.0047036=(T/100%)

T = SST (°C) = 273.15

3 ) p——Sea water densitv. which can be calculated by the function of
surface water temperature and salinitv(Millero. 2013)(kg-m™)
p=(pu+AFS+B*5¥I4+CF50*10-3
Gy -=000 84250445 703032F 101 T-0 00520%10-3* Ti1=1 0016855 10-+*
T3-1.120083*10-%% T4=0 536332%10-F* T=
A=0824403-4 0800* 103+ T+7 6438*10-7*T2-8 2467*10-7+T3=3 3875*
]_C.-S'*T‘I-
B=-5.72466%10-3+1.0227+10**T-1.6546% 1 0-&+T1
C=4 8314*10-

5 ) k——Gas transfer velocity(cm-h™)

Based on the relationship betiween gas transfer velocity (k) and the
wind speed at 10m above sea level(Uip), the commonly used equations for
calculating k are shown in the table below.

No. | Equation References
ksso = 0.31=u1p? (Instantaneous wind Wanninkhof
1 speed) ) (1992% Instantaneous)
ksse = 0.39=u1p- (Long-term average Wanninkhof
wind speed) (1992% Long-term)
2 kssp = 0.27=u? Sweeney et al. (2007)
3 ksop = 0.268>u10? He et al. (2006)
4 ksse = 0.24=u1e? Wanninkhof et al. (2009}
5 Ksop = 0.17=u1g (wp< 3.6 m's) Lisz and Merlivat (1986)
: Wanninkhof and
0 | keeo = 0.0283xme McGillis (1999)
hi Ksop = 2.85=110 -9.65 (3.6 < wip= 13 m's) | Liss and Merlivat (1986)
2 ksop = 5.9xu1p -49 .3 {upg>= 13 m/'s) Liss and Merlivat (1086)

2) SatCO-
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4 ) C2——Wind speed coefficient C2, which has been calculated and

uploaded in the SOED database
To calculate the monthly average flux, it 1s often necessary to consider

the influence of the high-frequency wind speed change (e.g. daily) on the
monthlv average wind speed. vsing a coetficient of C2 (Wanninkhof,
2002). The C2 coetficient 15 not needed when calculate daily flox.
_ (0])mean

(Unean )
U 18 high-frequency satellite-derived wind speed (e.g. dailv), and
Unear 15 satellite-derived monthly average wind speed. both with umit
of m-s7!.

C;




Air-sea CO2 flux calculation

CLLTE,
& J)
5
& 2
d E
) X
3 (3
SatCO=

(Remote sensing)

Description of air-sea CO2 flux calculation

We adopt the commonly used method to calculate the air-sea CO2
flux, which is based on the multiplication of CO; partial pressure difference
between surface sea water and atmosphere and CO2 gas transfer velocity.
The equation iz as follows:

Flux = ApCO2 x E = (WCP — ACP) x K&%° x p x C. % k=24 x 1072
where,
1) ACP: partial pressure of COz in atmosphere (patm)
WCP: wpartial pressure of CO; in seawater{patm)
S5T: sea surface temperature (°C)
555: sea surface salinity (psu)
S5W: sea surface wind speed (m/s)

1 ) KHCO2—Dissolution efficient of COx(mol-ke!-atm™)
In(KxCO%) = -60.2400 + 93 4517%(100/T) + 23.3585xIn(T/100) +
S88x[0.023517 - 0.023636=(T/100) + 0.0047036=(T/100%]
T=SST (°C) + 273.15

3) p——Sea water density, which can be calculated by the function of

surface water temperature and salinitv(Millero. 2013)(kg-m™~)
p=(putA*S+B*SI+CFSN* 107
£, =990 84250446 793052%10-*T-0.093520%10-3* T2+1 0016857 10+*
T3-1.120083%10-5% T4+6.536332%10°%* T3
A=0.824403-4 0800*10--*T+7.6438*10--*T2-8 246 7* 10-7*T°=5 3875*
lﬂ-?* 'I'-i-
B=-3.72466%10-+1.0227%10-*T-1 6546%10-%+T*
C=4 8314*10+

Query satellite

Select menth 2000-01 -

Select =atellite data
Resolution

ACP [SIG_SAT_SENSGH_zunnu4ulTqunun43u_u - ] 0.0167

Wwep [SIG_SAT_SENsc:}ﬂ_zuunmmmzunnmu_u v ] 0.0167

SST | 5I0_SAT_SENSOR_20000401T020000430_13 v | 0.0167

SAL [SIG_SAT_SENSGH_zunnu4ulTqunun43u_u - ] 0.0167

55W [SIG_SAT_SENSﬁﬂ_zunnmmmzunnum_u v ] 0.0167

Select equation for gas transfer velocity(k)
’kﬁﬁﬂ = 0.31=ul0"2 (real-time) , Wanninkhof (1992) (real-time} =

Resampling resolution:

Add C2 adjustment

Tip: This calculation is time-consuming and
depends on the network speed.

0] 4 ] [ Cancel




Air-sea CO2 flux calculation
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) Air-sea CO2 flux (in situ)

Description of air-sea CO2 flux calculation

We adopt the commonly used method to calculate the air-sea CO2
flux, which is based on the multiplication of CO; partial pressure difference
between surface sea water and atmosphere and CO2 gas transfer velocity.
The equation is as follows:

Flux = ApCO2 x E = (WCP — ACP) x K§%® % p x €y % k=24 % 10-2
wherte,
1) ACP: partial pressure of CO; in atmosphere (patm)
WCP: wpartial pressure of CO; in seawater(patm)
SST: sea surface temperature (*C)
5885: sea surface salinity (psu)
SSW: sea surface wind speed (m's)

1) KHCO2—Dissolution efficient of COx(mol-keg!-atm™)
1n(K=C02) = -60.2400 + 93 4517x(100'T) + 23 3585x1a(T/100) +
S585=[0.023517 - 0.023656=(T/100) + 0.0047036=(T/100%7]

T = $ST (°C) + 273.15

3) p——>Sea water density, which can be calculated by the function of

surface water temperature and salinitv(Millero, 2013)(kg-m™)
p=(puwtA*S+B*SILHCFSI 104
05 =999 8425084+6 793052%10-2*T-0.09520%10-3* T2+1 001685104+
T3-1.120083*109 TH+6.536332* 108+ T#
A=0§24403-4 0800*10-*T+7 6438%10-*T2-8 2467+ 10-7#T3+5 3875*
108+
B=-5.72466%10-+1.0227%10**T-1.6546* 1 0-#+T*
C=48314*10-4

4) C2——Wind speed coefficient C2, which has been calculated and

uploaded in the SOED database
To calculate the monthly average flux, it is often necessary to consider
maam H

san E oS PR PR, PR Al Amid #1a

Please select in situ data. You can add more data in the [data manage] menu.

[ COIAC_-13TO18_-124T0162_20080106TC20080916_KA1D

You can use satellite data or constant values in the calculation.
ACP: Satellite data [ | Constant values

Ssw: [V] Satellite data  [| Constant values
[7] Use climatclogy data if there is no satellite data in the same period

[T] Add C2 adjustment

Select parameters
85T

SAL

WCP

satellite-in-situ matchup strategy

Spatial window [1*1

Termporal window [Month

Bin resolution [U.P_‘E

Select equation for gas transfer velocity(k)
k660 = 0.31=xul0"2 (real-time) , Wanninkhof (1992) (real-time)




@ Practice case 9

©® Air-sea CO2 flux (satellite)

Description of air-sea CO2 flux calculation

We adopt the commonly used method to calculate the air-sea CO2
flux, which iz based on the multiplication of CO; partial pressure difference
between surface sea water and atmosphere and CO2 gas transfer velocity.
The equation is as follows:

Flux = ApCO2 x E = (WCP — ACP) x K§° % p x C. x k=24 x 102
where,
1) ACP: partial pressure of CO; in atmosphere (patm)
WCP: wpartial pressure of CO: in seawater{patm)
S5T: sea surface temperature (°C)
S55: sea surface salinity (psu)
SSW: sea surface wind speed (m's)

1) KHCO2—Dissolution efficient of COz(mol-kg!-atm™)
1n(Kx20%) = -60.2400 + 03 4517x(100/T) + 23 3585x1n(T/100) +
SESx[0.023517 - 0.023656x(T/100% + 0004703 6>(T/100%]

T =SST (°C) + 273.15

3) p——5ea water density, which can be calculated by the function of
surface water temperature and salinitv(Millero, 2013)(kg-m™)
p=(puwtA*S+B*SI L C*EN* 102
0, =999 84250445 703052*10-2*T-0.09520*10-** T2+1 00168510+
T3-1.120083*10-%= T4=6.536332%10%* T-
A=0824403-4 0800* 10-F*T+7.6438* 10 T2-8 2467+ 10-7+T3=5.3875%
lﬂ-g* 'I'4
B=-5.72466%10-3+1.0227*10**T-1.6546* 10-+T1
C=4.8314*10+

[? =]
Query satellite
Select month | 2016-01 = Query
Select satellite data
Resolution

ACP 50 MERGE_MERGE 20160101TO20160131 | = 0.2300

WCP g0 AQUA_MODIS_20160101TO20160131 L = 0.0187

55T | NOAA NOAA AVHRR 20160101TO2016013 = 0.2300

555 |50 _AQUA_MODIS 20160101TO20160131_L: «  0.0167

55W  |RSS MERGE_MERGE 20160101TO20160131_ -  0.24%6

Resampling resclution: 0.0167 -

Select equation for gas transfer velocity(k)
k660 = 0.31:x 010”2 (real-time) , Wanninkhof (19%2) (real-time)

Add C2 adjustment

Tip: This calculation is time-consuming and
depends on the network speed.

QK Cancel

-




@Practice case 9 ACP

©

loaddata  Viewimage Dataanalysis  User-definedalgorithm  Comparisonanalysis  Budget calculation  Expanded apps  Help

Satellite In-situ NC Tiff HDF In-situ
Online data
Operating Layer
SIO_MERGE_MERGE_20160101T020160131.L3 ~
Layer
= Image Layers

Base maj
SIO_MERGE_MERGE_20160101TO2...

362.75

Output

Altitude: 16802668.61 m



@Practice case 9 WCP

©

loaddata  Viewimage Dataanalysis  User-definedalgorithm  Comparison analysis  Budget calculation

Expanded apps  Help

Satellite In-situ NC Tiff HDF In-situ
Online data Local data
Operating Layer
SIO_AQUA_MODIS_20160101T020160131_L3B ~
Layer

= Image Layers
Base map
[ SIO_MERGE_MERGE_20160101TO2...
SIO_AQUA_MODIS_20160101T020...

Output

Altitude: 10049015.34 m



@Practice case 9 SST

SatCO-

Load data View image Data analysis

Satellite In-situ NC
Online data
Operating Layer
NOAA_NOAA_AVHRR_20160101T020160131_| ~
Layer

= Image Layers
Base map
[ SIO_MERGE_MERGE_20160101T02...
[ SI0_AQUA_MODIS_20160101T020...
NOAA_NOAA_AVHRR_20160101T...

Output

Altitude: 10049015.34 m

User-defined algorithm

o

HDF

Local data

Comparison analysis  Budget calculation  Expanded apps

c

&2

In-situ

Help

e &]=]




@Practice case 9 SSS
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Load data View image Data analysis User-defined algorithm Comparison analysis Budget calculation Expanded apps Help

- \/ i .7 F ,7 B v
[~ (V] il el ki i
Satellite In-situ NC Tiff HDF In-situ

Online data Local data

Operating Layer
SI0_AQUA_MODIS_20160101T020160131_L38 ~
Layer

= Image Layers
Base map
[ SIO_MERGE_MERGE_20160101T02...
[ SI0_AQUA_MODIS_20160101T020...
] NOAA_NOAA_AVHRR_20160101T...
[] NASA_SMAP_MERGE_20160101TO...
SIO_AQUA_MODIS_201601017020...

Output

Altitude: 9390644.06 m



@Practice case 9 SSW

© & | =
Loaddata  Viewimage Dataanalysis  User-defined algorithm  Comparison analysis  Budget calculation  Expanded apps ~ Help
Satellite In-situ NC Tiff HDF In-situ
Online data Local data
Operating Layer
RSS_MERGE_MERGE_20160101T020160131_L3 v

Layer

= Image Layers
Base map
[J SIO_MERGE_MERGE_20160101T02...
[ SI0_AQUA_MODIS_20160101T020...
] NOAA_NOAA_AVHRR_20160101T...
[] NASA_SMAP_MERGE_20160101TO...
[ SI0_AQUA_MODIS_20160101T020...
RSS_MERGE_MERGE_20160101T02...
=l Vector Layers
RSS_MERGE_MERGE_20160101T02...

Output

Altitude: 15270141.99 m



@ Practice case 9

©® Air-sea CO2 flux (satellite)

Description of air-sea CO2 flux calculation

We adopt the commonly used method to calculate the air-sea CO2
flux, which iz based on the multiplication of CO; partial pressure difference
between surface sea water and atmosphere and CO2 gas transfer velocity.
The equation is as follows:

Flux = ApCO2 x E = (WCP — ACP) x K§° % p x C. x k=24 x 102
where,
1) ACP: partial pressure of CO; in atmosphere (patm)
WCP: wpartial pressure of CO: in seawater{patm)
S5T: sea surface temperature (°C)
S55: sea surface salinity (psu)
SSW: sea surface wind speed (m's)

1) KHCO2—Dissolution efficient of COz(mol-kg!-atm™)
1n(Kx20%) = -60.2400 + 03 4517x(100/T) + 23 3585x1n(T/100) +
SESx[0.023517 - 0.023656x(T/100% + 0004703 6>(T/100%]

T =SST (°C) + 273.15

3) p——5ea water density, which can be calculated by the function of
surface water temperature and salinitv(Millero, 2013)(kg-m™)
p=(puwtA*S+B*SI L C*EN* 102
0, =999 84250445 703052*10-2*T-0.09520*10-** T2+1 00168510+
T3-1.120083*10-%= T4=6.536332%10%* T-
A=0824403-4 0800* 10-F*T+7.6438* 10 T2-8 2467+ 10-7+T3=5.3875%
lﬂ-g* 'I'4
B=-5.72466%10-3+1.0227*10**T-1.6546* 10-+T1
C=4.8314*10+

[? =]
Query satellite
Select month | 2016-01 = Query
Select satellite data
Resolution

ACP 50 MERGE_MERGE 20160101TO20160131 | = 0.2300

WCP g0 AQUA_MODIS_20160101TO20160131 L = 0.0187

55T | NOAA NOAA AVHRR 20160101TO2016013 = 0.2300

555 |50 _AQUA_MODIS 20160101TO20160131_L: «  0.0167

55W  |RSS MERGE_MERGE 20160101TO20160131_ -  0.24%6

Resampling resclution: 0.0167 -

Select equation for gas transfer velocity(k)
k660 = 0.31:x 010”2 (real-time) , Wanninkhof (19%2) (real-time)

Add C2 adjustment

Tip: This calculation is time-consuming and
depends on the network speed.

QK Cancel

-
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SatCO-

©

loaddata  Viewimage Dataanalysis  User-definedalgorithm  Comparisonanalysis  Budget calculation  Expandedapps  Help

® B a8 M
Import
region

(o Jle =]

Satellite  User-defined  In-situ Rectangle Polygon
Air-sea CO2 flux Carbon budget
Operating Layer
2018-11-16-11-16-10-RESULTFLX -
Layer

& Image Layers
Base map
[ SIO_MERGE_MERGE_20160101T02...
[ SI0_AQUA_MODIS_20160101T020...
[] NOAA_NOAA_AVHRR_20160101T...
[] NASA_SMAP_MERGE_20160101T0...
[ SI0_AQUA_MODIS_20160101T020... A y 12.00
[] RSS_MERGE_MERGE_20160101T02... | 3 ) “ e : 5
2018-11-16-11-16-10-RESULTFLX

B Vector Layers
[] RSS_MERGE_MERGE_20160101T02...

Output

Altitude: 7639095.99 m



Let us begin
the hands-on practice!



@Practice case 1

Satellite product in database

Database

Select [ 5atC02-Cloud |V] Connection |
Datasets [ESACCI_SAT_MERGE_GLOBAL 2
Products [CHL | d ] Composition period [AII pericds | bl ]
Tirne range Spatial range(-90°5~90°N;-120°W~ 180°E)
[ Full range

-~ M

Start date | 2009/7/1 =]
Enddate | 2009/11/16 =

W E
120000

[] Specific month

K
1
S

Tirne range [ Month

Select month [1 |V]

[ Frame selection

| Query | | Cancel |




@Practice case 1

Query results @

& Server: SatC02-Cloud 2

[ % ESACCI_SAT_MERGE_20090721T020090721_L3B_GLOBAL 4KM_CHL_OCCCIV31
[] % ESACCI_SAT_MERGE_20090722T020080722_L3B_GLOBAL_4KM_CHL_OCCCIV31
[ % ESACCI_SAT_MERGE_20090723T020080723_L3B_GLOBAL_4KM_CHL_OCCCIVI
[ % ESACCI_SAT_MERGE_20090724T020080724_L3B_GLOBAL_4KM_CHL_OCCCIVI
[ % ESACCI_SAT_MERGE_20080725T020080725_L3B_GLOBAL_4KM_CHL_OCCCIVI
[] % ESACCI_SAT_MERGE_20090726TO20050726_L3B_GLOBAL 4KM_CHL_OCCCIVI
[ % ESACCI_SAT_MERGE_20090727T020090727_L3B_GLOBAL 4KM_CHL_OCCCIV31
[] % ESACCI_SAT_MERGE_20090728T020090725_L3B_GLOBAL_4KM_CHL_OCCCIV31
[] % ESACCI_SAT_MERGE_20090729T020050729 L 3B_GLOBAL_4KM_CHL_OCCCIV31
% [SACCI_SAT MERGE_20090730TO20090730_L3B_GLOBAL_4KM_CHL_OCCCIVH
[ % ESACCI_SAT_MERGE_20090731T020080731_L3B_GLOBAL_4KM_CHL_OCCCIVI
[] % ESACCI_SAT_MERGE_20080801TO20080801_L3B_GLOBAL 4KM_CHL_OCCCIVI
(] % ESACCI_SAT_MERGE_20090301T0200902831_L3B_GLOBAL 4KM_CHL_OCCCIV31
[] % ESACCI_SAT_MERGE_20090302TO20090202_L3B_GLOBAL_4KM_CHL_OCCCIV31
[] % ESACCI_SAT_MERGE_20090203T020090203_L3B_GLOBAL_4KM_CHL_OCCCIV31
[ % ESACCI_SAT_MERGE_20090804TO20090804_L3B_GLOBAL_4KM_CHL_OCCCIVI
[ % ESACCI_SAT_MERGE_20090805T020080805_L3B_GLOBAL_4KM_CHL_OCCCIVI
[] % ESACCI_SAT_MERGE_20090806TO20080806_L3B_GLOBAL 4KM_CHL_OCCCIVI
[ % ESACCI_SAT_MERGE_20090207TO20080207_L3B_GLOBAL 4KM_CHL_OCCCIV1
[] % ESACCI_SAT_MERGE_20090308TO20090208_L3B_GLOBAL 4KM_CHL_OCCCIV31
[] % ESACCI_SAT_MERGE_20090209TO20050209_L3B_GLOBAL_4KM_CHL_OCCCIV31
[ % ESACCI_SAT_MERGE_20090210TQ20080810_L3B_GLOBAL_4KM_CHL_OCCCIVI
[ % ESACCI_SAT_MERGE_20090811T020080811_L3B_GLOBAL_4KM_CHL_OCCCIVI
[] % ESACCI_SAT_MERGE_20080812T020080812_L3B_GLOBAL 4KM_CHL_OCCCIVI
[] % ESACCI_SAT_MERGE_20090213T020050213_L3B_GLOBAL 4KM_CHL_OCCCIVI
[ % ESACCI_SAT_MERGE_20090314T020090214_L 3B_GLOBAL 4KM_CHL_OCCCIV31
[ # ESACCI_SAT MERGE_20080815T020090815_L3B_GLOBAL_4KM_CHL_OCCCIV31 |
[ % ESACCI_SAT_MERGE_20090216TO20080816_L3B_GLOBAL_4KM_CHL_OCCCIVI
[ % ESACCI_SAT_MERGE_20090817TQ20080817_L3B_GLOBAL_4KM_CHL_OCCCIVI

] o resme cAT LAFEDAC Sononnd Ao nAnoanndn | Sn oL DAL ALrk 8 /=1 I o= =13 i

Back Cancel
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© o [@[=

Loaddata  Viewimage Dataanalysis  User-definedalgorithm  Comparison analysis ~ Budget calculation ~ Expandedapps  Help

% = = = =

& el e

Satellite In-situ NC Tiff HDF In-situ
Online data Local data

Operating Layer
ESACCI_SAT_MERGE_20090815T020090815 L3 v

Layer

= Image Layers

Base map
ESACCI_SAT_MERGE_20090730TO..
ESACCI_SAT_MERGE_20090815TO...

Output

Altitude: 2438549.24 m
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Color bar setting @

Classified rendering Stretch rendering

. - Color for
ribbor ] | N - oo
Stretch

Type  Stretching by Standard Deviations *| [ Reverse

[0 Mean+/- 25  *Std,

Statistical information

Minimum:0.0010937%

Maxirmum: 39,6619

Mean:0.300676

Standard deviation:1.08074

OK | Cancel




@Practice case 1 5atCO-

© o [@[=

Loaddata  Viewimage Dataanalysis  User-definedalgorithm  Comparison analysis ~ Budget calculation  Expandedapps  Help

oN/ OFF ¢m - =
2 2 © 0 @ @ ) o =
VO @ 4 © 22 L2 w Y e
Colorbar Brightness Contrast y  colorbar i Point Distance Area gi's‘:::; Cr‘;‘a‘z’;':e A”‘:;‘t';i‘:r“"““ Flight view Refresh F”"(g;“"
Image Measurement

Operating Layer
ESACCI_SAT_MERGE_20090815T020090815 L3 v
Layer

= Image Layers
Basema
ESACCI_SAT_MERGE_20090730TO..
ESACCI_SAT_MERGE_20090815TO...

Output

Altitude: 2438001.32 m



© [ l=]
1,000 —
Y i
500
400
200
© ] —
g [ startselecting |
Loaddata  Viewimage Datoanalysis  User-defined algorithm  Comparison analysis  Budget calculation  Expanded apps  Help i —
I T od [ import region | | Export region |
8 : ed @ T T T T T T 1 ———
0 200 400 600 200 1.000 | Exportplot
Point Line Rectangle  Polygon Points Lines Polygons Images  Vector data
Single image Time-series data Animation

Operating Layer
ESACCI_SAT_MERGE_20090815T020090815 L3 v

Layer

= Image Layers
Base map

ESACCI_SAT_MERGE_20090730TO..
ESACCI_SAT_MERGE_20090815TO...

Output

Altitude: 2437860.85 m



@Practice case 1

©

Loaddata  Viewimage ~Data analysis

@ kv &

Point Line Rectangle

Single image
Operating Layer
ESACCI_SAT_MERGE_20090815T020090815 L3 v

Layer

= Image Layers
Base map
ESACCI_SAT_MERGE_20090730TO..
ESACCI_SAT_MERGE_20090815TO...

Output

Altitude: 2437860.85 m

User-defined algorithm  Comparison analysis

I/ ’
@ oY
Polygon Points Lines

Time-series data

Budget calculation  Expanded apps  Help

Polygons

B B

Images Vector data

Animation

3,500

3,000

2,500

Mas:
19.0859

Min:
0.0462419

Mean:
0.820484

Standard deviation:
113045

MNumber of valid values/Total
pixels:

11333/18375

Area:386694 Square kilometer

| End selecting ]

| Import region ] | Export region I

| Export plot ]




@Practice case 2

Satellite product in database

[ l=]

;
]

Time range [I"-ﬂu:unth |V]

Select month ['I |V]

Database
Select [ 5atC02-Cloud |V] Connection |
Datasets [ESACCI_SAT_MERGE_GLOBAL ]
Products [CHL | il ] Compesition period Monthly composite | hd ]
Tirne range Spatial range(-90°5~%0°MN;-130°W~130°E)
[] Full range
-~ M
Start date 201211 -
| =]
Enddate | 2018/11/16 =] W E
- 180,000 [ Frame selection
[] Specific month <

| Query | | Cancel |




@Practice case 2

SatCO-

Query results

e
&
O =
O«
O =
O=
O =
M
O=
O =
Os
O =
O«
O =
O=
O =
O =
O=
O =
Os
O =
O«
O =
O=
O =
O =
O=
O=

€ Server: 5atC02-Cloud
= ESACCI_SAT_MERGE_GLOBAL

ESACCI_SAT_MERGE_20120101T020120131_L3B_GLOBAL_4KM_CHL_OCCCIV31
ESACCI_SAT_MERGE_20120201T020120229_L3B_GLOBAL 4KM_CHL_OCCCIV3
ESACCI_SAT_MERGE_20120301T020120331_L3B_GLOBAL_4KM_CHL_OCCCIV31
ESACCI_SAT_MERGE_20120401T020120430_L3B_GLOBAL_4KM_CHL_OCCCIV31
ESACCI_SAT_MERGE_20120501T020120531_L3B_GLOBAL_4KM_CHL_OCCCIV31
ESACCI_SAT_MERGE_20120601T020120630_L3E_GLOBAL 4KM_CHL_OCCCIV31
ESACCI_SAT_MERGE_20120701T020120731_L3B_GLOBAL_4KM_CHL_OCCCIV3
ESACCI_SAT_MERGE_20120801T020120831_L3B_GLOBAL_4KM_CHL_OCCCIV31
ESACCI_SAT_MERGE_20120901T020120930_L3B_GLOBAL_4KM_CHL_OCCCIV31
ESACCI_SAT_MERGE_20121001T020121031_L3B_GLOBAL_4KM_CHL_OCCCIV31
ESACCI_SAT_MERGE_20121101T020121130_L3B_GLOBAL 4KM_CHL_OCCCIV3
ESACCI_SAT_MERGE_20121201T020121231_L3B_GLOBAL_4KM_CHL_OCCCIV31
ESACCI_SAT_MERGE_20130101T020130131_L3B_GLOBAL_4KM_CHL_OCCCIV31
ESACCI_SAT_MERGE_20130201T020130228_L3B_GLOBAL_4KM_CHL_OCCCIV31
ESACCI_SAT_MERGE_20120301T020130331_L38_GLOBAL_4KM_CHL_OCCCIV31
ESACCI_SAT_MERGE_20130401T020130430_L3B_GLOBAL_4KM_CHL_OCCCIV3
ESACCI_SAT_MERGE_20130501T020130531_L3B_GLOBAL_4KM_CHL_OCCCIV31
ESACCI_SAT_MERGE_20130601T020130630_L3B_GLOBAL_4KM_CHL_OCCCIV31
ESACCI_SAT_MERGE_20130701T020130731_L3B_GLOBAL_4KM_CHL_OCCCIV31
ESACCI_SAT_MERGE_20130801T020130831_L3B_GLOBAL 4KM_CHL_OCCCIV3
ESACCI_SAT_MERGE_20130801T020130930_L3B_GLOBAL_4KM_CHL_OCCCIV31
ESACCI_SAT_MERGE_20131001T020131031_L3B_GLOBAL_4KM_CHL_OCCCIV31
ESACCI_SAT_MERGE_20131101T020131130_L3B_GLOBAL_4KM_CHL_OCCCIV31
ESACCI_SAT_MERGE_20121201T020131231_L38_GLOBAL_4KM_CHL_OCCCIV31
ESACCI_SAT_MERGE_20140101T020140131_L3B_GLOBAL_4KM_CHL_OCCCIV31
ESACCI_SAT_MERGE_20140201T020140228_L3B_GLOBAL_4KM_CHL_OCCCIV31
ESACCI_SAT_MERGE_20140301T020140331_L3B_GLOBAL_4KM_CHL_OCCCIV31
ESACCI_SAT_MERGE_20140401T020140430_L38_GLOBAL_4KM_CHL_OCCCIV31

e L CAT KAFAAC 04 ANEALTATA ARET L0 S AR AL AR SLIL S WLE]

Back oK

Cancel




@Practice case 2

SatCO-

© Wiarioe Saicline Data Orfine AR W EaCOTPro) S& =]
Loaddata  Viewimage Datasnalysis  User-definedalgorithm  C i Help
é& 6O =T b @O @
Sweite Insi ne it HoF sty
Oriine dte Local deta
Opensting Layer

ESACCI SAT_MERGE_20120801T020120831 L v

© image Layers

Basemap

[ ESACCI_SAT_MERGE_20090730TO.
[0 ESACCI_SAT_MERGE_20090815TO.
(%] MERGE 20120201 0.
[ Esacci sar mens 201208010,

Aitude: 244260330m

Astude: 244260330 m

CHL (mg/m

32.00



Color bar setting

Classified rendering Stretch rendering

@Practice case 2 o —

Stretch

o = 6 RN Type Stretching by Minimum and Maximum <

Losddots  Viewimage  Dataanalysis  User-defined algorithm  Comparison analysis  Budget calculation  Expanded apps  Help

- O Color for

invalid data

[ Reverse

User-defined min/mz  Minimum|(,5

Max\mum|15

Satelite In-situ NC e HOF In-situ Statistical information
Oniine dets Local dsta

Minimum:0.00117786

Operating Layer
ESACCI_SAT_MERGE 201208017020120831 L% ~
Maximum:99.3657

Layer
= Image Layers
[ Base map
] ESACCI SAT_MERGE_20090730T0,
[ ESACCI_SAT_MERGE_20090815T0..
4 ESACCI_SAT_MERGE_20120201TO.
|2 ESACCI SAT_MERGE_20120801TO0...

Mean:0.3423687

Standard deviation:1.37735

0K

vl

Cancel

Load data

Viewimage  Data analysis

5 O = o 9@ Z O @ @ ®
Colobar  Brightness  Contrast  Transparency | colorbar  Symbolization Point Distance. Area fl‘:;;; Clockmse  Ant-clodkuise  Fight view Rereh Pl
Operating Layer ,

ESACCI SAT_MERGE 201208011020120831 L: v

| Layer
B [ imageLayers
2 Basemap
[ ESACCI_SAT_MERGE_20120201T0...
[ ESACCILSAT_MERGE 20120601T0...
Alttude: 244260330 m
Output

Attude 244251575 m

S@=]




@Practice case 2 ) SatCO-

Polygon analysis @

1,000

200 —

400 —

200 —

. l Start selecting l

ﬂ__ [ Import region l l Export region l
I T T T T T T T T T T T T T T T T T T T ] [

Export plot ]




@Practice case

©

Loaddata  Viewimage  Dataanalysis  User-defined algorithm  Comparison analysis ~ Budget calculation ~ Expanded apps ~ Help

Q v B B ™ o I O

Point Line Rectangle Polygon Points Lines Polygons Images Vector data

Single image

Animation
Operating Layer / i 4 P R
2018-11-16-11-16-10-RESULTFLX 5

Layer

=l Image Layers
Base map
[ SI0_MERGE_MERGE_20160101T02...
SIO_AQUA_MODIS_20160101T020...
[[] NOAA_NOAA_AVHRR_20160101T...
[ NASA_SMAP_MERGE_20160101TO...
[ sio_AQUA_MODIS_20160101T020...
[ RSS_MERGE_MERGE_20160101T02...
[ 2018-11-16-11-16-10-RESULTFLX

= Vector Layers
[ RSS_MERGE_MERGE_20160101TO2...

‘ Start selecting |

‘ Import region | ‘ Export region |

Export plot

& o
¥ =
Iy
W =/
i 0S (C)
- U&EH)

regionl.txt

- UEH)
49BA59ABBESE
AdminScripts
apache-tomcat

chazhi
Output 5 v

SZAEE(N): ‘ regionl.txt

Altitude: 7639095.99 m




Polygon analysis
&8 4 Maz:
Y ] 204184
Y i Min:
ACU1CC CAaSC : a2
120 l Mean:
B 3.74148
100 i Standard deviation:
B 1.47802
& i ‘ Number of valid values/Total
i pixels:
7 4168/10101
60
] Area:T1002.2 Square kilometer
© Marine Sateliite Data Online Analysis Platform (SatCO2-Pro) 40 | i
loaddata  Viewimage Dataanalysis  User-defined algorithm  Comparison analysis  Budget calculation  Expandedapps  Help
Eeey ]
Q |’.‘_/ Ig I;Q 7w & [EU 20 - N :
!
Point Line Rectangle Polygon Points Lines Polygons Images Vector data 4
Single image Time-series data Animation 0 ] _“I‘l ||‘i”“.||.il“ TN L . [ Import region ] [ Export region ]
T —

Operating Layer
ESACCI_SAT_MERGE_201208017T020120831 L v 5 Export plot
Layer
= Image Layers
Base map

(] ESACCI_SAT_MERGE_2009073070...
M :

- : CHL (mg/m*3

32.00

Output

Altitude: 244251575 m
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© Marine Satellite Data Online Analysis Platform (SatCO2-Pro) o [ |[=

Loaddata  Viewimage Dataanalysis  User-definedalgorithm  Comparison analysis ~ Budget calculation  Expandedapps  Help

on/ orF 8 s
T O = © 2 0 @ @ 9 @ 9
[ frerrrl — & ]
Colorbar Brightness Contrast colorbar Point Distance Area gi:::; C:l:;':f;ﬁ‘ A“':;i';;":"“ Flight view Refresh F“"(;‘a;“"
Image Measurement

| Operating Layer
| ESACCI_SAT_MERGE_20120801T020120831_L ¥
| Layer
& Image Layers

[ Base map

[4 ESACCI_SAT_MERGE_20120201T0...
[ ESACCI_SAT_MERGE_20120801T0...

1LB00:

Output

Altitude: 4899960.99 m
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(® Time-series analysis @

Database
Select | SatCO2-Cloud %] [Connection]
Product level  |L3B v | Datasets |ESACCI_SAT_MERGE G|V |
Products [CHL |V] Compaosition period [f"«"h:m‘chlj.f composite |V]
Tirme Range
L] Ful Range L] Specific month
Start date [E'I}i]frf'lﬂ |%] Tirne range [mu:unth |V]
End data [2@}5;12;31 l%] Select month [ 1 | ~ ]

l Cuery ” Cancel l
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Time-series analysis @

Total 24 products. This processing is expected to take Oh Omin 48s,

Spatial average along sections  Temporal average along sections

0.1

0.08

PR I I

0.06

)
/

004

002

%;J?w %':’405 @0‘1-‘503 %;77-31 %‘59?7 @00,

Tz2g

ESACCI_SAT_MERGE_20050101TO20030131_L3B_GLOBAL_4KM_CHL_OCCCIV31 L
ESACCI_SAT_MERGE_20050201TO20030228_L3B_GLOBAL_4KM_CHL_OCCCIV31
ESACCI_SAT_MERGE_20050301TO20030331_L3B_GLOBAL_4KM_CHL_OCCCIV31
ESACCI_SAT_MERGE_20050401TO20050430_L3B_GLOBAL_4KM_CHL_OCCCIV31
ESACCI_SAT_MERGE_20050501TO20030531_L3B_GLOBAL_4KM_CHL_OCCCIV31
ESACCI_SAT_MERGE_20050601TO20030630_L3B_GLOBAL_4KM_CHL_OCCCIV31
ESACCI_SAT_MERGE_20050701TO20030731_L3B_GLOBAL_4KM_CHL_OCCCIV31
ESACCI_SAT_MERGE_20050801TO20050831_L3B_GLOBAL_4KM_CHL_OCCCIV31
ESACCI_SAT_MERGE_20050901TO20030830_L3B_GLOBAL_4KM_CHL_OCCCIV31
ESACCI_SAT_MERGE_20051001TO20051031_L3B_GLOBAL_4KM_CHL_OCCCIV31
ESACCI_SAT_MERGE_20031101T020051130_L3B_GLOBAL _4KM_CHL_OCCCIV31
ESACCI_SAT_MERGE_20051201TO20051231_L3B_GLOBAL_4KM_CHL_OCCCIV31
ESACCI_SAT_MERGE_20060101TO20060131_L3B_GLOBAL_4KM_CHL_OCCCIV31
ESACCI_SAT_MERGE_20060201TO20060228_L3B_GLOBAL_4KM_CHL_OCCCIV31
ESACCI_SAT_MERGE_20060301TO20060331_L3B_GLOBAL_4KM_CHL_OCCCIV31 hd

Display first data

[] Display all data

Back Import I | Draw line(s) on screen




@Practice case

©®

Loaddata  Viewimage  Dataanalysis  User-defined algorithm ~ Comparison analysis ~ Budget calculation ~ Expanded apps ~ Help

Q@ Kk 2 [

Poi Line Rectangle Polygon Lines Polygons Images Vector data

Single image Time-series data Animation

e

B Image Layers
[ Base map
[ ESACCI_SAT_MERGE_20120201TO...
[ ESACCI_SAT_MERGE_20120801TO.,
[A ESACCI_SAT_MERGE_20040101TO.,

In processing, please wait.

=

! : J 10:42
. ) - £/
! / 2018/11/16

J

Altitude: 4901858.26 m
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Spatial average along sections @

‘I —| ISaonnaoaonanaag - ......................... . ......................... ..-.- .......................... -. .............

'D.s __ ................................................................................................................................................. . ............. Standard
i deviation
o i :
=<
0.6
£
—
o
E
= 0.4
I
Lo
User-defined X-auis
0.2
User-defined -axis
0 - Export plot
Export data

Time series
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® Marine Satellite Data Online Analysis Platform (SatCO2-Pro)

loaddata  Viewimage  Data analysis

NC

Satellite In-situ
Online data
| Operating Layer

User-defined algorithm  Comparison analysis  Budget calculation  Expandedapps  Help

Tiff

HDF In-situ

Local data

| ESACCI_SAT_MERGE_20040101T020040131_L=

| Layer

1 Image Layers

[ Base map
[ ESACCI_SAT_MERGE_20120201TO...
[ ESACCI_SAT_MERGE_20120801TO.
[ ESACCI_SAT_MERGE_20040101T0...

Local raster data
« v A > REE > SE > train_data

22 R
modis-data- # A
ai
Files
HABgen=is81
job LC81210402014  LC81210402014

281LGNOO RRC ~ 281LGNOO_RRC

@ OneDrive 561 wgs84tif 865 wgs84dtif

v

@Ftrain_data”

= m

STAE(N): | LCB1210402014281LGNOO_RRC_561_wgsB4.tif

v| [images c-di; v

| Output

Altitude: 4899870.92 m

[0 ] | =

32:00:




@Practice case 4

loaddsta  Viewimage Dataanalysis  User-defined algorithm  Comparison analysis

é& 6O T @ @ &

Satellite In-situ NC Tiff HDF

ENEAES
Budget calculation  Expandedapps  Help

Online data

Operating Layer

LCB1210402014281LGNOO_RRC_865_wgsB4tif +

Layer

© Image Layers
[ Base map
[ ESACCI_SAT_MERGE_2012020170...
[ ESACCI_SAT_MERGE_2012080110...
[ ESACCI_SAT_MERGE_2004010170...
[ LC81210402014281LGNOO_RRC_56.
[ LC81210402014281LGNOO_RRC._86..

Local data

Output

Altitude: 42932433 m



@Practice case 4

® Marine Satellite Online Analysis Platform (SatC o) - a)

Loaddsta  Viewimage Dataanalysis  User-defined algorithm  Comparison analysis  Budget calculation  Expandedapps  Help

¢ & B Y O €

Formula editor Resample Gridding Datafilter ROl extraction Classification =~ Thematic maps

Operating Layer
|Lceraiosa012261LGNo0 RRC 865 wossasie |

Layer @© Ccurrent layers

& Image Layers
[ Base map
[ ESACCI_SAT_MERGE_20120201T0...
[ ESACCI_SAT_MERGE_20120801T0...
[ ESACCI_SAT_MERGE_20040101T0...
[ LC81210402014281LGNOD_RRC_S
[ LC81210402014281LGNOO_RRC_8¢

& satcoz
[] % ESACCI_SAT_MERGE_20120201T020120229_L38_GLOBAL_4KM_CHL_OCCCIV31
[ % ESACCI_SAT_MERGE_20120801T020120831_L3B_GLOBAL 4KM_CHL_OCCCIV31
[ & ESACCI_SAT_MERGE_20040101T020040131_L38_GLOBAL_4KM_CHL_OCCCIV31

& LC81210402014281LGNOO_RRC_561_wgs8A.tif

& LC81210402014281LGNOO_RRC_865_wgsB4.tif

Input algorithm [
Resampleto: O highest resolution @© lowest resolution Calculate Clean
Add satellite data

1 2| |3 = = Abs | | Pow

4] [5] [& B Sat | [ Ln  Add local layer

7] [8] [ E Logl0

3 = o Add layer
0 . Backspace A
) Remove layer

Tip: This calculation is time-consuming and
depends on the network speed.

[ Select All / None

Output

Altitude: 429324.33 m



@Practice case 4

User-defined algorithm @

Input algorithm | (A-B)/(A+EB) |

Resampleto: (O highest resclution (®) lowest resolution

Add satellite data

(1] [2][3] [=][-] [ abs | [ pow | [A]LC81210402014281LGNOD_RRC_561_wgs84.tif
[[B]LC21210402014281LGMNO0_RRC_865_wgsB4.tif |

la|[5|[s] [*|]7] [Sat || n | | Add local layer |

AEE MO E] it |

o ][ (sl [

Tip: This calculation is time-consuming and | Remove layer |

depends on the network speed.




@Practice case 4

=
Loaddata  Viewimage Dataanalysis  User-defined algorithm  Comparison analysis  Budget calculation  Expandedapps  Help
A

@ B V¥V & ©

Formula editor Resample Gridding Datafilter ROl extraction Classification  Thematic maps

Operating Layer
2018-11-16-10-47-52-300-calcResult -
Layer
= Image Layers
[ Base map
[ ESACCI_SAT_MERGE_2012020170...
[ ESACCI_SAT_MERGE_2012080110...
[ ESACCI_SAT_MERGE_2004010170...
[ LC81210402014281LGNOO_RRC_56.
[ LC81210402014281LGNOO_RRC._86.
[ 2018-11-16-10-47-52-300-calcRes...

Output

Altitude: 35779550 m



@Practice case 5

Satellite product in database

[] Specific month

Tirne range [ Month

5elect month [ 1

Database
Select [ 5atC02-Cloud |V] Connection |
Datasets [MASA_SMAP_MERGE_GLOBAL 2
Products [555 |V] Composition period Meonthly composite | V]
Time range Spatial range(-90°5~90°MN;-130°W -~ 130°E)
[ Full range
-~ M
Start date 2017711 -
[ =
Enddate | 2018/11/16 =]

W E
CI

i
]

[ Frame selection

| Query | | Cancel |




@Practice case 5

Query results

=]

[
[
[
[
[
[
[
[
0=
[
[
O«
[
[
[
[
[

&b Server: 5atC02-Cloud
= MNASA SMAP MERGE_GLOBAL

MASA_SMAP_MERGE_20170101TO20170131_L3B_GLOBAL_25KM_555_MODEFIN
MASA_SMAP_MERGE_20170201TO20170228_L3B_GLOBAL_25KM_555_MODEFIN
MASA_SMAP_MERGE_20170301TO20170331_L3B_GLOBAL_23KM_555_MNODEFIN
MASA_SMAP_MERGE_20170401TO20170430_L3B_GLOBAL_23KM_555_MNODEFIN
MASA_SMAP_MERGE_20170501TO20170331_L3B_GLOBAL_23KM_555_MNODEFIN
MASA_SMAP_MERGE_20170601TO20170630_L3B_GLOBAL_25KM_555_MODEFIN
MNASA_SMAP_MERGE_20170701TO20170731_L3B_GLOBAL_25KM_555_MODEFIN
MASA_SMAP_MERGE_20170801TO20170831_L3B_GLOBAL_25KM_555_MODEFIN
MASA_SMAP_MERGE_20170901TO20170930_L3B_GLOBAL_25KM_S55_MODEFIMN
MASA_SMAP_MERGE_20171001TO20171031_L3B_GLOBAL_23KM_555_MNODEFIN
MASA_SMAP_MERGE_20171101TO20171130_L3B_GLOBAL_23KM_555_MNODEFIM
MASA_SMAP_MERGE_20171201TO20171231_L3B_GLOBAL_25KM_555_MODEFIMN
MNASA_SMAP_MERGE_20180101T020120131_L3B_GLOBAL_25KM_555_MODEFIN
MASA_SMAP_MERGE_20180201T020120228_L3B_GLOBAL_25KM_555_MODEFIN
MNASA_SMAP_MERGE_20180301T020120331_L3B_GLOBAL_25KM_555_MODEFIN
MASA_SMAP_MERGE_20180401TO201280430_L3B_GLOBAL_23KM_555_MNODEFIN
MASA_SMAP_MERGE_20180501TC20180331_L3B_GLOBAL_23KM_555_MNODEFIN

Back 0K

Cancel




@Practice case 5

te Data Onlin

loaddata  Viewimage Dataanalysis  User-defined algorithm  Comparison analysis

é& & =

Satellite In-situ NC Tiff HDF

[=]le =]
Budget calculation  Expanded apps  Help

B
B

In-situ
Online data
Operating Layer
|NASA_SMAP_MERGE 20170801T020170831.L ~
Layer
& Image Layers
[ Base map
NASA_SMAP_MERGE_20170801TO...

Output

Altitude: 2132155.97 m



@Practice case 5

Loaddata  Viewimage Data analysis
B Y &6 ¢

Gridding Datafilter ~ ROl extraction  Classification

User-defined algorithm  Comparison analysis

Formula editor  Resample

Operating Layer
| NASA_SMAP_MERGE_20170801T020170831.L ~ |

Layer
5 Image Layers

A Bk imip

[ NASA_SMAP_MERGE_20170801TO...

Output

Altitude: 2132155.97 m

Budget calculation

Thematic maps

Expanded apps  Help

@ satellite data filtering

X

Please select data  NASA_SMAP_MERGE_20170801T020170831_L3B ¥

Filter condition

|>

@ AND




SatCO-

@ Practice case 5

e &]=]

Dataanalysis ~ User-defined algorithm  Comparison analysis ~ Budget calculation  Expanded apps  Help

Loaddata  Viewimage
A=

¢ B Y 6 €

Formula editor Resample Gridding Datafilter ROl extraction Classification ~ Thematic maps

Operating Layer
NASA_SMAP_MERGE_20170801T020170831.L ~ | §

Layer

= Image Layers
Base map

[T NASA_SMAP_MERGE_20170801T0...
NASA_SMAP_MERGE_20170801T0...

Output

Altitude: 4105200.28 m



@Practice case 6

Satellite product in database

[] Specific month

Tirne range [ Month

5elect month [ 1

Database
Select [ 5atC02-Cloud |V] Connection |
Datasets ESACCI_SAT_MERGE_GLOBAL 2
Products [CHL |V] Composition period Meonthly composite | V]
Time range Spatial range(-90°5~90°MN;-130°W -~ 130°E)
[ Full range
-~ M
Start date 200411 -
[ =
Enddate | 2018/11/16 =]

W E
CI

i
]

[ Frame selection

| Query | | Cancel |




@Practice case 6

Query results @

&b Server: 5atC02-Cloud &

= ESACCI_SAT MERGE_GLOBAL
[] % ESACCI SAT_MERGE_20040101TO20040131_L3B GLOBAL 4KM_CHL_OCCCIV3
[] % ESACCI SAT_MERGE_20040201TO20040229 L3B GLOBAL 4KM_CHL_OCCCIVI
% ESACCI_SAT_MERGE_20040301T020040331_L3B_GLOBAL_4KM_CHL_OCCCIV3
[ & ESACCI_SAT_MERGE_20040401TO20040430_L3B_GLOBAL_4KM_CHL_OCCCIV31
[ & ESACCI_SAT_MERGE_20040501TQ200405331_L3B_GLOBAL_4KM_CHL_OCCCIV31
[] % ESACCI SAT MERGE_20040601TO20040630_L3B GLOBAL 4KM_CHL_OCCCIVI
[] % ESACCI SAT_MERGE_20040701TO20040731_L3B GLOBAL 4KM_CHL_OCCCIV3
[] % ESACCI SAT_MERGE_20040801TO20040831_L3B GLOBAL 4KM_CHL_OCCCIVI
[ % ESACCI_SAT_MERGE_20040901TO20040930_L3E_GLOBAL_4KM_CHL_OCCCIV3
[ & ESACCI_SAT_MERGE_20041001TQ20041031_L3B_GLOBAL_4KM_CHL_OCCCIV31
[ & ESACCI_SAT_MERGE_20041101TQ20041130_L3B_GLOBAL_4KM_CHL_OCCCIV31
[] % ESACCI SAT MERGE_20041201T020041231_L3E GLOBAL 4KM_CHL_OCCCIV3
[] % ESACCI SAT_MERGE_20050101TO20050131_L3B_GLOBAL 4KM_CHL_OCCCIV3
[] % ESACCI SAT_MERGE_20050201TO20050228 L3B GLOBAL 4KM_CHL_OCCCIV3
[] % ESACCI SAT_MERGE_20050301T020050331_L3B GLOBAL 4KM_CHL_OCCCIV3
[ & ESACCI_SAT_MERGE_20050401TQ20050430_L3B_GLOBAL_4KM_CHL_OCCCIV31
[ & ESACCI_SAT_MERGE_20030501TQ20050331_L3B_GLOBAL_4KM_CHL_OCCCIV31
[ & ESACCI_SAT_MERGE_20050601TQ20050630_L3B_GLOBAL_4KM_CHL_OCCCIV31
[] % ESACCI SAT_MERGE_20050701TO20050731_L3B_GLOBAL 4KM_CHL_OCCCIV3
[] % ESACCI SAT_MERGE_20050801TO20050831_L3B GLOBAL 4KM_CHL_OCCCIV3
[] % ESACCI SAT_MERGE_20050801TO20050930_L3B GLOBAL 4KM_CHL_OCCCIV3
[] % ESACCI_SAT_MERGE_20051001TO20031031_L3E_GLOBAL_4KM_CHL_OCCCIV3
[ & ESACCI_SAT_MERGE_20051101TQ20051130_L3B_GLOBAL_4KM_CHL_OCCCIV31
[ & ESACCI_SAT_MERGE_20051201TQ20051231_L3B_GLOBAL_4KM_CHL_OCCCIV31
[] % ESACCI SAT MERGE_20060101TO20060131_L3B GLOBAL 4KM_CHL_OCCCIV3
[] % ESACCI SAT MERGE_20060201TO20080228 L3B GLOBAL 4KM_CHL_OCCCIVI
[] % ESACCI SAT_MERGE_20060301TO20080331_L3B GLOBAL 4KM_CHL_OCCCIV3
[] % ESACCI SAT MERGE_20060401TO20060430 _L3B GLOBAL 4KM_CHL_OCCCIVI
=

oA | AT RACAASC ANNEACAT TAMAENAETSY L0 <1 ARNAL ALKA S &Sy 1nimA

Back 0K Cancel




@ Practice case 6

©

Load data View image Data analysis

Satellite In-situ NC
Online data
Operating Layer
ESACCI_SAT_MERGE_20040301T020040331_L3

Layer

User-defined algorithm  Comparison analysis  Budget calculation  Expanded apps
il i el
Tiff HDF In-situ

Local data

= Image Layers
Base ma

P
ESACCI_SAT_MERGE_20040301TO..

Output

Altitude: 12438215.89 m

Help

CHL (mg/m*3

32.0

o

@ [ =




@Practice case 6

Data classification @
Parameter interval 1 interval 2 interval 3 interval 4 interval 3 interval & weight
|ESACCI_SAT_MERGE_20040301T020040331. v | [0 IETEE | [10 || || | [-]

® min ) max ) weight | Ok | | Cancel |




@ Practice case 6

User-defined algorithm  Comparison analysis  Budget calculation  Expandedapps  Help

Loaddata  Viewimage Data analysis

¥ ll. l:] V O ('

<~
Data filter ROl extraction  Classification

Thematic maps

Formula editor ~ Resample Gridding

Operating Layer
RasterClass105632

Layer
= Image Layers

Base ma
ESACCI_SAT_MERGE_20040301TO..

RasterClass105632

Output

Altitude: 18092438.02 m



@Practice case 7

Query CDIAC Data

(? =]

Database

Select CDIAC Underway Data Connection
Cluery data Cuery result

Time Range b Server: SatC02-Cloud

[J Full range [] %% CDIAC_-64T0-52_-67T0-58_20121011T020121015_L12E

¢ CDIAC_-p4TO-52_-67T0-62_20120915TO20121003_L124
Start date 2012/9/1 =
End date 2012411716 |3

Spatial Range

w E

Aol
il

Fill in Lat/Lon range

Cuery

OK || Cancel




@ Practice case 7

@] o @ =
Loaddata  Viewimage Dataanalysis  User-defined algorithm  Comparison analysis  Budget calculation  Expanded apps  Help
Satellite In-situ NC Tiff HDF In-situ
Online data Local data
Operating Layer

Layer

= Image Layers
Base map

= SituLayer
CDIAC_-64T0-52_-67T0-62_20120...

Output

Altitude: 6160193.25 m



@Practice case 7

Satellite product in database

[] Specific month

Tirne range [Munth |V]

Select month [1 |V]

Database
Select [ 5atC02-Cloud |V] Connection |
Datasets [All dataset | v]
Products [SST |V] Composition period Meonthly composite | V]
Time range Spatial range(-90°5~90°MN;-130°W -~ 130°E)
[ Full range
-~ M
Start date 2012/9/1 -
[ =
Enddate | 2012/11/16 =]

W E
180.000 [ Frame selection

i
]

| Query | | Cancel |




@Practice case 7

Query results @

&b Server: 5atC02-Cloud
E NOAA_MOAA_AVHRR_GLOBAL
W NOAS_NOAA_AVHRE_20120%01TO20120930_L3B_GLOBAL_25KM_S5T_MNOAANZ
[] % NOAA NOAA AVHRR_20121001TO20121031_L3B_GLOBAL_25KM_S5T NOAAY2
[ & NOoAA_NOAA_AVHRR_20121101T020121120_L3B_GLOBAL_25KM_SST_NOAAY2
= SI0_SAT SEMSOR_AER
[] % SI0_SAT SENSOR_20120801TO20120930_L3B_AER_SKM_S5T HE2016
[ & SI0_SAT_SENSOR_201210017020121031_L3B_AER_9KM_S5T_HE2016
[ & SI0_SAT_SEMSOR_20121101T020121130_L3B_AER_SKM_SST_HE2016

Back |  OK || Cancel




@ Practice case 7

loaddata  Viewimage Dataanalysis  User-definedalgorithm  Comparison analysis  Budget calculation

Satellite In-situ NC Tiff HDF In-situ
Online data Local data
Operating Layer

NOAA_NOAA_AVHRR_20120901T020120930_| ~

Layer

= Image Layers
Base map
NOAA_NOAA_AVHRR_20120901T...
= SituLayer
CDIAC_-64T0-52_-67T0-62_20120...

Output

Altitude: 6161719.41 m

Help

e &]=]




@Practice case 7

Satellite-insitu comparison @

Please select in-situ data.You can add more data in the[Data] menu.

| CDIAC_-84TO-52_-67TO-62_20120919TC20121003_L12A 4 |

Time pericd of in-situ data

Start date: 2012-09-19 End date: 2012-10-03

Match with current data

Current data ' NOAA_NOAA_AVHRR_20120001T¢ + |

Pararneter |55T "|

Match with database data

Dataset BEC_SMOS_MERGE_GLOBAL -
Parameter 55T -
Level L3B Ve
Composite period Daily composite \
Spatial window 11 e




@Practice case 7

Satellite-insitu comparison @

Statistical results

Mumber of in-situ records: 736 Mumber of matches: 733

in situ




@ Practice case 8

Loaddata  Viewimage Data analysis

HAB detection

Operating Layer

Layer

& Image Layers
Base map

Output

User-defined algorithm ~ Comparison analysis ~ Budget calculation  Expanded apps  Help

@i

Select L2 data Select data

Select method aA

Name Value

(@ Select NetCDF data for HAB detection

€« v P > WFEEE > =M > train_data v O | #F'train_data el

ey RS
Bowe "

A200431818300  A201004909100 A201424519000 = A201719505100 V201423919120 V201622905360
=3 0L2LACOCnc 0L2LACOCnc 0L2LACOCnc | 0L21ACOCnc 0.2 SNPP.OCn 0.2.SNPPOCn
< <

49BAS9ABBESE

AdminScripts
apache-tomcat

chazhi

v

SZHE(N): | A2017195051000.L.2_LAC_OC.nc v ’ ncf*.nc) v

[Fo ]| ==

Altitude: 3722104.87 m




@Practice case 8

SatCo

HAB detection

[ =]

Select L2 data |C:/Users/chen/Desktopy/train_data/A2017185051000.L2_LAC_OC.nc | | Select data |
Introduction to theHAB algorithm in the East Select method | 1. TAO2015 - |
China Sea
]
This module integrates two HAB algorithms in the Esst China Name Value
1 title HMODISA Level-2 Data

Sez The first 2lgorithm i3 2 multispectral zpproach for dscrmmatmg?
donghaierce blooms from otherwater types based on MODIS R.
spectral shape discrmination. I procedure is separated mto two steps.
First, the bloomwaters are identified by the lowR1s(335) md high RAE.
Second, two new indices ofP sbnghaienze index (FDI) and diatom
mdex (DI} are developed for discriminating P cbrghaiense fom
diztombloems. The second algorithm sz VIIRS bessed approach for
detecting HAB waters. The detziled methed s schematically llustrated

mFig. 1:

R, peak at 555

J-—I—.l

WO YES

—

§ (555) < 0.004 sr!

Non- bloom [/ clear waters

TEM-dominated / turbid
walers

2 product_name  A20171950531000.L2_LAC_OC.nc

3 spatialResclution 1km

4 date_created 2017-08-02T13:12:13.000L

5 lat_max A0.6027

6 lat_min 18.4235 v
RAB > 1.200 2
Rrs351 « 002 gr-1

OK  Cancel

a

=



@ Practice case 8

Loaddata  Viewimage Dataanalysis  User-defined algorithm  Comparison analysis  Budget calculation ~ Expanded apps  Help

HAB detection

Operating Layer
A2017195051000_L2_LAC_OC_RAB_TAO2015 ~

Layer

& Image Layers
Base map
[J A2017195051000_L2_LAC_OC_TPY...
A2017195051000_L2_LAC_OC_RAB...

Output

Altitude: 1588043.02 m



Thank you

for your
attention!

SatCO-




