Data Sharing and Applications of
China’s Natural Resources Satellites for SIDS
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Applications and data

Develompent of sharing to SIDS Suggestions and
Satellites Observation sloutions
Systems




Develompent of
Satellites Observation
Systems




Background Info from SIDS4

“The Antigua and Barbuda Agenda for Small Island
Developing States: A Renewed Declaration for Resilient
Prosperity”

How do small island developing States get there?

A. Build economic resilience

B. Scale up climate action and support, including climate finance,in line with existing
commitments and obligations under the United Nations Framework Convention on Climate
Change and the Paris Agreement

C. Scale up biodiversity action

D. Conserve and sustainably use the ocean and its resou
E. Mainstream disaster risk reduction

F. Safe and healthy societies

G. Data collection, analysis and use

H. Science, technology, innovation and digitalization

|. Productive populations

J. Partnerships




Background from SIDS4

G. Data collection, analysis and use
Enhancing science-based and innovative approaches, including

sustainable development-oriented, inclusive and responsible use of artificial
intelligence, in the non-military domain, in full respect, promotion and
protection of human rights and international law, for the collection, storage,
analysis, disaggregation, dissemination and use of demorahlc data in smaII |
island developing States, including use of geospatial te v -




Analysis of Global Remote

Sensing Satellites
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Figure 1.Global statistics of main operational land satellites (including micro satellites)
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Figure 2.Global statistics of main operational land satellites (excluding micro satellites)




Analysis of Global Remote Sensing Satellites
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Figure 1.Global statistics of main operational land satellites by sensor and ownership (excluding micro satellites) Figure 2.Global statistics of main operational land satellites by ownership (excluding micro satellites)




Satellite Remote Sensing Technologies L4

Geosynchronous 20 meter SAR
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Satellites Types in MNR, China

. Usage Change
. Location Change
‘ Quality Change

Temperature Changé
Q Gravity field Changes

Gravity | Radar
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China’s Land Satellites

Satellite

Quantity

Launch Time

Major Payloads

Resolution

(UEED)

Main Purposes

optical, near-infrared laser altimeter

ZY3 3 2012, 2016, 2020 (02, 03 satellites) 2/8 1:50000 stereo mapping
ZY1 1 2011 optical, near-infrared 2.36/10 natural resources monitoring
GF1 4 2013, 2018 optical, near-infrared 2/8 feature update, .nat-ural
resources monitoring
Optical
GF2 1 2014 optical, near-infrared 0.8/3.2 BRI W S, [0 2]
resources monitoring
GF7 1 2019 optical, near-infrared laser altimeter 0.65/0.79 1:10000 stereo mapping
optical, near-infrared, polarization feature update, natural
GFDM L 2020 detection, atmospheric exploration Uerfldes resources monitoring
. r ) geological survey, vegetation
Hyperspectral ZY1 02D/E 2 2019, 2021 optical, near-infrared, hyper-spectral 2/20 fine classification
Radar 3m L-SAR 2 2022 L-SAR 3/6/12/30 topographic mappin
pping




GF-7Satellite and 1:10,000 satellite surveying and mapping

/-3 Without GCPs

- maaRe, -

Positioning accuracy—10m

Elevation accuracy < 5m

Directly meet the precision requirements of
1:50,000 in hilly, mountainous and alpine
areas.

The Elevation Precision has been improved from 5m to 1.5m!

Y-3 With GCPs

Plane precision<3m,Elevation precision <2m

Comprehensively superior to the
parameters designed for 1:50,000 stereo
mapping satellite

Technical Parameter VAL
Sesalluticni) NAD 2.1 FWD 0.65
FWD/BWD 3.5 BWD 0.80
Baseline 0.882 0.6
height ratio ’ ’
Gray quantization value 10bit 10bit
Plane(m) 10 5
None-control
precision Elevation(m) 5 1.5
Precision Plane(m) 3 0.8
With Control Point
Elevation(m) 2-3 0.6
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J =Y 17 Hll.:‘: jJ Operation Capacity

8 2-meter optical Sats

 Average daily 80 passes

) - Daily data processing: image e Visible light product
. « Daily average of d e : tem: SC. DOM. DSM
« 3 submeter optical Sats 9500scenes ata acquisition, processing system: 5C, ; .
] and quality inspection and DOM+...
* Daily average of 15TB P
- 2 hyper spectral Sat distribution at the same day « Hyperspectral product
* Monthly conclusion: the system: index products,
« 2 Radar Sat monitoring images are archived vegetation growth
monthly and uploaded to the products...

cloud within the same month



International Data sharing and Servj

ihternational nodes, 10229 batches,
scenes, 380 TB data push in total,
Covered 95 countries and 18 regions

SV ERGEDEERERSTE

Natural Resources Satellite Remote Sensing Cloud Service Platform

Statistics

Applications

Platform Satellites Galaxy Query Image Service Monitoring

News [ Trends Media Focus

= Satellite Remote Sensing Tells You that the "Heat" of ...
# Epidemic Receded and Everything Grows
» LASAC Continuously Providing Fire Emergency Monit...

= 3D Simulation Technology Facilitates Fire Emergency ...

(® Dynamic satellite query analysis

The development situation, parameter com-
parison and comprehensive analysis of global
land remote sensing satellites

22 Main Functions

Coverage
Statistics

Monitoring
Service

(® Image acquisition query analysis
More than 6 million global multi-source and
multi-scale satellite remote sensing image
metadata, enable diversified and comprehen-
sive query of all sensors in any regions of the
world within any time period since 2012

access the land cover
change information and
thematic information
according to user rights.

visually access
coverage of re
satellite image
administrative

query and export image
data information by
choosing query criteria.

8¢, Chinese Satellites
~ (®) Satellite pass query analysis

Enable satellite pass query in any region,
country, province, city and county at any time

(Q‘; Spatial analysis of land cover
change

Enable multi-category basic monitoring/the-
matic monitoring information sharing service

(® Time series analysis of land use = g x
. Dynamic Analysis change -k R

Enable monitoring and comparative analysis of =

long time series remote sensing image o " 3 f g

change, and monitor the full life cycle manage-
ment of patches

& GEo

* Data Push, Operation and Applications of the Internat...

# The Most llluminating City under the Night: Resumpti...

= Continue Working during the Epidemic : Land Satellit...

Login

About Us

More

Agencies affiliated to the Ministry

s

i . .
/" Provincial center

Domestic node

Provincial node —® Municipal node :

. Industrial node

bout Us

Service

Network International node

Overseas node

1. High-resolution (2m) satellite data
free of charge under the 3/5 year
MOU/writing consents.

2.Data sources include images of such
| Chinese satellite as ZY3-01/02/03,GF1-
B/C/D and ZY1-02C/02D

http://www.sasclouds.com/english/home

R

Software and hardware configurations

Equipment Basic Requirement
Server 8 Core, 16GB RAM
HHD 2TB to 10TB
T Internet . >20MB/S

Operation System WIN Server 2012 / 2016

Browser [E 11/ Chrome 49.0

Client * Query, Management, Receiving, Statistics

* Deployed by LASAC (can be configured remotely )


http://www.sasclouds.com/english/home
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Applications and data

sharing to SIDS




Difficulties of Data Acquiring for SIDS and PICTs

Open Source:
SR et [ Sentinel 10-meter
Landsat 15-meter

- MNR:
EE;: %:{{:mm ATLANTIC, INDIAN OCEAN AND SOUTH CHINA SEA [AIS] ZY3 9 2m8m Sat(GFl-B/C/D) )
- = 5m Sat(ZY1-02D/E) 2-meter

Lack of satellite system to turn on the
camera over the seas
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rsame of PICT

Independent State of Papua New Guinea
Commonwealth of the Northern Mariana
Islands

French Polynesia

The Territory of Guahan
Republic of Kiribati

[ cook Islands

7 Republic of the Marshall Islands
I American Samoa
Federated States of Micronesia
Niue
Republic of Palau
Pitcairn
Independent State of Samoa

Solomon Islands
Kingdom of Tonga

DT Tuvalu
Tokelau
P ER wallis and Futuna

Republic of Vanuatu
New Caledonia
Republic of Nauru

Republic of Fiji Islands

International Cooperation on SIDS

Land Area
(km2)

468595.83

512.22
4037.77

589.66132
1260.08
280.33
203.26
224.46
703.70
297.71
467.54
58.86
3048.07

29389.92
760.09
30.52
20.55
185.58

13266.32
21779.44
18.263787
20096.67
565826.83

Are i 4"
Programming

(km2)
72168.04

2.16
1437.63

0.00
897.52
233.38

72.88
129.20
26.42

0.00

0.00

9.38

0.00

3615.52
59.99
6.82
0.72
19.69

31.94
307.79
0.00
2816.50
81835.58

454 )ata

Coverage
Rate

84.60%

99.58%
64.40%

100.00%
28.77%
16.75%
64.14%
42.44%
96.25%

100.00%

100.00%
84.06%

100.00%

87.70%
92.11%
77.65%
96.50%
89.39%

99.76%
98.59%
100.00%
85.99%
85.54%

*GEO PIAG

2021-2024




Satellite RS Technology Application in various domains

More than 100 kinds of satellite remote sensing technology application

Land management and monitoring

Atmosphere environment and water environment pollution monitoring
Mineral resources exploration Crop and forest conditions moniroting and yield estimation, pest&disease monitoring

Road network safety monitoring « Geological disaster warning and monitoring

Flood disaster monitoring and hydro-facility safefy monitoring

Earthquake monitoring
Metrological observation

Ocean environment monitoring



Historical Imagery

GOOGLE EARTH  Lidar Data landuse yse and Land
Infrared Imagery o d
1 ata Multispectral Imagery
Tler 1 imagery datasets Landsat Sentlne'
. Hyperspectral Imagery
stereo imagery satellite imagery map pleiades

Earth observation

* Land Cover Change Detection Aerial imagery Radar Imagery Imagery Data
* Coastline Change Detection
* Agricultural Census

* Vegetation Indexes — Crop and Disease Detection
Other areas thematic areas of interest include

environment impact assessment and disaster
Tier 2 waste mapping.

* Hazards Impact Mapping - Cyclones, Tsunami, Droughts
* Digital Elevation Models - for Coastal Inundation

* Fishing Vessels Tracking - Unregulated

*  Mapping Buildings and Population

* Mangroves Change Detection

* Near-Shore Bathymetry

Source:Pacific Satellite Data Needs Report,PIAG, October 2023



Disaster Response to UNESCAP and SPC for Tonga

Hunga Haapai

Ak B g - PR e B e B R

10 post-disaster
scenes of Chinese
satellites on the
cloud server

Disaster analysis



Disaster Response to UNESCAP and SPC for Tonga

Nukualofa
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Real-time remote sensing
monitoring

For forest fire, flood, landslide,
debris flow and other natural
disasters and geological
disasters

4 emergency maps

"traffic map + 3D terrain map
+ pre-disaster high-definition
image map + Post-disaster
high-definition image
interpretation map “
Hour-level response and
continuous observation for 5
days after disaster



Island Coastline Monitoring

Legend
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construction

=== Bedrock

Legend

Artificial
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Island Land Use Monitoring

N

*
;-.
¢

e/

Legend

Legend .
| Llow vegetation r Ml Lowvegetation
A B \Water Area
Bare land - Bare land
I Road B Road
] Forest land B Forestland
| Boundary B Achitecture
— T | = 680 Meters | 1
0 50 100 200 Meters - ? A Boundary
B o ]




Island NDVI
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RCNN-based remote sensing image target detection
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ANTIGUR AND BARBUDA
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SAO TOME AND PRINCIPE

GF-2 20220125
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GF-7 Satellite and 1:10,000 mapping

Elevation Accuracy:
3-5m (without laser)
1.5m (with laser
altimetry)
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Feature Automatic Extraction

Automatic extraction of architectures, roads, water bodies and airports

Monitoring and warning index system
Dynamic Change Detection = = ; ;94 ==
Land Cover Change |Topography Change| Changes of ecological
characteristic parameters
RS Quantitative Inversion

Dynamic Perception
Forecast and Early Warning

Architectures Roads Water Body Airports



Feature Automatic Extraction

Photovoltaic power monitoring Wind power monitoring

Image Feature

Onsite Photo

Onsite Photo Image Feature



Temperature Monitoring

Thermal infrared remote sensing monitoring Image
and temperature inversion Screﬁnlng
N AN Radiometric
' ' 1 ! correction

Thermal infrared
data

Land

L LR

s temperatur

Surface emissivity
calculation

© Resampling ]

surface
inversion

. s
—ut

S— o m—— o E—— S S S S S Ry,

Many mature algorithms for the inversion of surface temperature exists from thermal infrared data. Through the fusion processing

of optical and hyperspectral data, a more reliable inversion algorithm model is established to realize continuous monitoring of

regional temperature.



Water Elevation Monitoring Application

Lake Elevation Monitoring Demonstration The relative elevation error of the laser points in the
lake area is 0.11m, which is expected to support the

application of water level monitoring in large lakes
and reservoirs.

m)

e BT i

Laser

point on
k
surface

T R O A

lakeshor akeshore

&

Altimetry data 6f GF-7 satellite in inland lake area




Evaluation of Basic Geological Remote Sensing Application

Marble formation image

KELE IR T,

5 (G [ (5

|t
%) - B (- I [

Geological Map of Northeast of Lenghu Lake East
Demonstration Area

Mineral information extraction and
analysis

The mineral information of calcite and
dolomite can be found in the marble
strata in the northeast of the
demonstration area. The distribution
and shape of calcite are consistent in
4 distributed sections concentratedly,
and the concentration intensity of
mineral information has fine
consistency.



4. SAR Satellite Deformation Monitoring

Mining area deformation monitoring of LT1 Interferometric Radar Satellite-

deformation group near Datong

113°30'0"%R

There is interference between Satellite A and Satellite B;

The spatial baseline is 171.0 meters;

The maximum vertical deformation is 68.9cm and there

The time baseline is 47 days (3.2-4.18);
is a risk of collapse;

Ground subsidence caused by coal mining;

Region of Datong, Shanxi Province;




4. SAR Satellite Deformation Monitoring

LASAC

112°30'E 112°45'E 113°00'E
- -

Legend
Mining Subsidence
¥ Other Subsidence
*  Only Stacking

Datong:

Legend
="y Deformaiton Arca
@ Mining Facilities

Disp. Rate(mm/a)
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Through Stacking analysis of Sentinel-1A data of 28 scenes
from November 5, 2020 to October 31, 2021, the deformation
rate field was obtained.

Monitoring results of ground surface settlement near

There are about 218 actual mined-out areas;
DINnSAR can recognize 130 deformation fields
Stacking can recognize 256 deformation fields

SBAS can recognize 226 deformation fields

112°30E 112°45'E 113°00'E
T - P 2 :

Disp. Rate(mm/a)
=373 -200 -100 —60 -20 0 20 60 98

Through SBAS analysis of Sentinel-1A data from
November 5, 2020 to October 31, 2021, the deformation
rate field was obtained.




Cooperation with Thailand

Geo-Informatics and Space Technology Development Agency , GISTDA

- Joint satellite data processing and precision test of ZY3-01 and THEOS

« Using Natural Resources Satellite for Orthophoto,1:25,000 Base Map(ZY3-83%) and Web Map Service

« Application in the national project of the coastal area

ASAC—GISTDA WIUU SIL:MNG GERENONY

__\\ . v T -

S Suuthast s Setlin Application Yeshop

FERENTIEAE Heos DREE (LTS mios) ESEYEFExeE e,
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1-TH_CAT_170220073941907_1_1M_5477280_R16175_60ARCO0S6_W1448
2-TH_CAT_170220073436625_1_1P_S477324_R16175_60ARCO056_W1449
3-TH_CAT_170220073550415_1_1P_S477325_R16175_G0ARCO0SE_W1450
4-TH_CAT_170220073652359_1_1P_S477326_R16175_60ARCO0S6. W1451
5-TH_CAT_170220073729924_1_1P_S477327_R16175_G0ARCO056_W1452
6-TH_CAT_170220075014676_1_1M_S191820_ROS072_6DARCO056_W1453
7-TH_CAT_170220075213522_1_1P_S191879_R06072_60ARCO056_W1454
B-TH_CAT_17022007530789_1_1P_S191880_R06072_60ARCO056_W1455
9-TH_CAT_170220075348349_1_1P_S191881_R0G072_GOARCOOSE_W1456
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13-TH_CAT_17022007452423_1_1P_S342485_R11682_60ARCO056_W1460
14-TH_CAT_170220074616613_1_1P_5S342486_R11682_60ARCO056_W1461
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Cooperation with Lao P.D.R

National Geographic Department (NGD), i I 5N
Ministry of Home Affairs of Lao P. D. R. - -2
- National Key Research Project(2017-2020)
« Constructing DOM,DSM of Laos to NGD

- Emergency response for dam-break, flooding
and forest fire in Laos

Lao people’s Democratic Republic
Peace Independence Democracy Unity Prosperity

Ministry of Science and Technology ST
Department of Technology and Innovation No: -‘M(-»« BT
Vientiane Capital, Date: [
To: Land Satellite Remote Sensing Application Center (LASAC), Ministry of Natural
Resources of P.R China

Subicct: Exoression of gratitude

Lao People's Democratic Republic
Peace Independence Democracy Unity Prosperity

Ministry of Home Affaires
National Geographic Department RefNo:. 30......... /NGD
Vientiane, Date: 06 Nov 2020

Attn: Director of Land Satellite Remote Sensing Application Center (LASAC), Ministry of
Natural Resources of P.R China.

Sub: Expression of Gratitude

- According to: Agreement of Minister of the Home Affaires. No: 167/MHA on 10 April,
2018 the organization and operation of the National Geographic Department.

= ding to: M dum of Und; ding(MOU) between National Geographic
Department, Ministry of Home Affairs of Lao PDR and Land Satellite Remote Sensing
Application Center (LASAC), Ministry of Natural Resources of P.R China on 21 June
2017.

On behalf of the National Geographic Department, Ministry of Home Affairs: According to

P, the cooperation project between the Lao PDR and China for developing surveying and mapping

o S e 4"; work of the Lao PDR to high technology and access to international level. LASAC has

r3amazie d financial, hnol and technical training of Surveying and Mapping

l:l proced to the National G ic D LASAC has provided satellite images and

produced geographic map scale 1:50,000 with high resolution of ZY3 satellite imagery and
quality of innovation, this project has effectively improved our surveying and mapping level.

We would like to thank you director of Land Satellite Remote Sensing Application Center
(LASAC), Ministry of Natural Resources of P.R China for your kind support. Hopefully you will
continue to work for the improvement of our bilateral cooperation in National Geographic
Department.

Taking this opportunity, may I wish you good health, wealth and success in your glorious
duty.
RE-BIRRS T

AR ERHD D
RN D LR
R R

WEUMM
CRALLSLL ]

Sincerely yours,

Director General

P e

Of National Geographic Department

DSM Lao P ILE
Value

Sikhay SOSIRIBOUNMA

b
we 10 200

02550 100 150 200

Kilometars.

10m grid DSM covering most area of Lao P.D.R utilizing ZY2.1m DOM 2016-18 covering most area of Lao P.D.R
3 images utilizing ZY-3 images



Cooperation with Nepal

The Survey Department, Ministry of Land Management, Cooperatives and poverty

Alleviation, Government of Nepal

« Topographical base map updates: update 208 sheets of 1:25,000 scale in
2018/2019 and 251 Sheets of 1:25,000 scale in 2019/2020

* Land Use Mapping and Planning: In 2019-2020, land use maps of 163 local
bodies of 19 districts, sharing land use maps for 221 local bodies of 27 districts

« Data distribution: planning works from different ministries, academic institution
and researchers.



Cooperation with Mongolia

Agency for Land Administration and Management,
Geodesy and Cartography (ALAMGC) in Mongolia
. Land monitoring

. Base map service

. Topographic map update

Currently, ALAMGC and its branches in 21
provinces are using ZY-3 satellite data

Land monitoring: To measure
modification of particular area
during certain period of time

Base map service: Overlaying
vector layers on the imagery

Topographic map update:
Identifying objects on the ground
and enriching large and medium
scale topographic maps’
database

High-resolution imagery enables local
governments to monitor land-use changes.
For instance, mining sites’ are being
monitored in Dornod province.

To publish ortho imageries in geoportal
encourages users to consume them more
often nowadays when they are online. This
enables them to access easily without
downloading enormous sized files. For
instance, urban developers prefer to apply
web services whenever they use imageries
as a base map. Recently, Kharkhorin city’s
master plan is depicted on the imagery,
covering Uvurkhangai province by
Department of urban planning at ALAMGC.

ZY-3 satellite image is appropriate for
clarifying natural objects and man-made
establishments and enriching large and
medium topographic map database. It is
universally acknowledged that database of
topographic map consists of multiple layers
and each of them should be updated
frequently. For example: If winter shelters
are displayed in high-resolution image, they
will be added to the database as points.




Cooperation with Jordan

Royal Jordanian Geographic Centre(RJGC)

 MoU signed in 9 2018

« 2020,Providing GF-2 images covering some provinces of the
northern Jordan through the Cloud Platform to help fight against
the COVID-19 epidemic.

« 2022,co-testingon GF-7 satellite images. il p S Lt il &2 M1 4y ol g
ROYAL JORDANIAN GEOGRAPHIC CENTRE

Ref: 4421782, PUPRSG_GSG—G—— N

DateB 1 5 1 2022 ro gkl

GF-7 satellite images technical report

GF-7 Satellite stereo images (2 scenes) with resolution (0.75 meter) covered apart

of Jordan (Fig.1) , west part of this area is urbanized ,mountain area, the other

part (east ) is flat one.

Fig. 1: covered areas




Cooperation with Austria

The University of Vienna in Austria has
« Sharing Austria territory 2m satellite data

« Launched a research on dynamic visualization of the
acquisition of ZY3 Satellite.

« At present, Austria has promoted the visualization and
dynamic display of ZY3 Satellite images’ quick view on the
hyperglobe in the test area, scoring phased achievements

==

S - ‘
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Cooperation with Ghana

March,May.2018

The University of energy and natural resources. Sunyanni,
Ghana

*Sharing 2m resolution satellite image data




Cooperation with Venezuela

ABAE

MoU signed and the platform node established in Nov.2018
Exchange visits and training since 2012

On site raining planned for multi ministries

The local applications are expected to be expanded.




Cooperation with Argentina

« MoU signed on 28 Jan 2022,and the platform node established on 10 August 2022

« Seminar held on 1-3 Dec 2021 by LASAC and CONAE and hosted by MNR of China and Ministry of S&T innovation of Argentina

@ ZoomSiUBSFID: 293727
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Cooperation with Armenia

NAS RA,MESCS RA,IGES
NAS RA

| Abnwqutdwy wpnyniipnud uinwgwd wndjuibitin:

&« Chinese Ambassador to Armenia Q
&, Chinese Ambassador to Armenia ver
104 - &

™= Mexay KntaemM 1 ApmeHuen nognmcaH MemopaHaym
0 B3aMMOMOHMMaHuK «0 coTpyAHWYecTBe B 06nacTu
NPUMEHEHUS #CMYTHUKOBOWCHEMKMY, 4"

Llenbto MemMopaHayma fBNAETCA passuTue
apMSAHO-KWTaWCKOro Hay4yHoro COTpyAHUYecTBa B 06nactu
NPUMEHEHUA AaHHbIX U TEXHOMOMMIA CNYTHUKOBOIO
ANCTaHLMOHHOIO 30HAMPOBaHUS 3emu.

B pamKax COTpyH1UYeCcTBa KUTancKas CTOPOHa
6€3B03Me34HO NPeOCTaBUT apMSAHCKON CTOPOHE AlaHHbIEe,
MoJsly4eHHble B pesynbTaTe CNyTHUKOBOMO AUCTAHLIMOHHOTO
30HANPOBAHUA NPUPOAHBIX pecypcoB Apmeruu. & 4
2hbwuwnwuh b Cwywuwnmwuh dhel unnpwgpyb k
«Uppwtywlwiht ywwlbpubph yhpwndwb ninpunnud
Awdwgnpdwlgnipjwt dwuht» hnpupdpnudwy
Aniwghp: Cnwgnh bwwwnwlp Bpyph
wppwijwlwiht Abnwquudwy njwpbph b
wnbhuuninghwubph Yhpwndwi ninpunid Aw-shawluit
ghunwlwi fwdwgnpdwlgnipiwt qupgugnudu k:
Cwidwgnpéwlgnipjwi 2pewawlubpnud shuwlwi
ynndp Swyywlwu Ynndhtu wadtwp Yunpwdwnnph CQ
puwuwu nbunipuubph yepwpbpyw wppwujwuihu

]




Cooperation with Australia

CSIRO : ZY-3 Satellite Calibration and Validation Overseas

More than 3
million km?2 of
Australia was
provided to
CSIRO, Free
of Charge




Cooperation with RCMRD

BASERPEER=RIZFES

Natural Resources Satellite Remote Sensing Cloud Service Platform
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Cooperation with RCSSTEWA

Regional Centre for Space Science and Technology Education for Western Asia/UN,RCSSTEWA

Participating Region Countries (Hashemite Ki

® The United Arab Emirates.
®* The Syrian Republic.

® The Republic of Lebanon.
® The Republic of Iraq.

® Libyan Republic.

* Kuwait.

® The Egyptian Arabic Republic.
® Republic of Sudan.

® Republic of Yemen.

® Sultanate of Oman.

e State of Palestine.

® Qatar.

+Jordan and Saudia




El Iﬁ‘{ )l\_lz %l‘ ﬁ W International Emergency Response

o MEH. BEHME, 7. BA. FREASFERRHIK, BN, WAFENIHRS R ISNIRSS
Provide satellite remote sensing imagery of flood, dam break, bushfire and monitoring services to Laos,
Pakistan, Tonga, Brazil, Iran and etc.

/
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Seminar on China-
ASEAN Satellite Remote
Sensing

Online Training Course on
GF Satellite Imagery
Application (Africa)

China-ASEAN Training )
- B o Course on GF Satellite Beijing, China
SIS O ) €85 Imagery Application
Seminar off ZY3 Data- Satel!!te A?pplllcatlon Vientiane, Laos 2021 X .
sharing and Application S hing FE—REDEERTTS
Beijing, China FERT
e 4 B R R D ER SR
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FERAZ Training Courses and Seminars Ht&iN S
AIF—?EE?&;E/ =
Egﬂig International Forum on Satellite Gravity Cooperation 2021 Egibﬁﬂ_‘éﬂzﬁﬁ 'Ij'% 2021
GEO-Symposium 2021 GEOEEEJEHBE*J\E’% 2021

ERBETRCERTIRSS

Training Course on China’s High Resolution Satellite Image EFI._‘_/ \¥J¥7ﬁ_~
Data Processing and Cloud Service Technology 2021

China-Argentina Satellite Remote Sensing  FR[E—[a[#R3E 2 212N BRI AR RIFiTS 2021
Application Technology Seminar 2021
APSCO-LASAC Short Training Course on  “Natural Resources TR = of
Satellite Remote Sensing Technologies and Applications” 2022 g'“u\'}?ﬂi 'U\}ij( lﬁf_ﬁﬁ%“




IE IS;‘T{ éﬂ ?,R /g' ’ﬁ:‘t Cooperation with International Organizations

%O GROUP ON

EARTH OBSERVATIONS

Food and Agriculture Organization
of the United Nations

s @ Imaging today, forseeing tomorre @

XXIVth ISPRS Congress
BAREGEF UESERAS




Iﬁfﬁﬁ Background of CACSA

THE GLOBAL EARTH OBSERVATION

SYSTEM OF SYSTEMS @
Health
" : @Di:asteﬁ @Eﬁﬁgr
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€ % FESELEES \NBBRKRESUARD é %
w OPENING CEREMONY OF THE 8" MINISTERIAL CONFERENCE OF THE FORUM ON CHINA-AFRICA COOPERATION
CEREMONIE D'OUVERTURE DE LA 8' CONFERENCE MINISTERIELLE DU FORUM SUR LA COOPERATION SINO-AFRICAINE

: SJNFER CE(

Iﬁfﬁ‘% Background of CACSA @«
RIFESEICIZSE) \IRERR R AN \

The Eighth Ministerial Conference of the FOCAC

2021E11H29H, BERERBIEFEICELRRA R LREPRIESIFEIR
BN\BESIRFESVNARAHLRESEH

On November 29, 2021, President Xi Jinping delivered a keynote speech at the
Eighth Ministerial Conference of the FOCAC

R T IiERIESSESE “AIRTIE"

President Xi Jinping proposed “ 9 Projects” of China-Africa practical cooperation

B "BigthiEREERMASER O
President Xi Jinping made promise of setting up centers for China-Africa
cooperation Center on satellite remote-sensing application (CACSA)

BEERMASIRE “B—iX"

The project of CACSA is the first time being proposed in satellite remote sensing
application field for both Africa and China

‘Ek ﬁ#g



Future Outlook

H.E. Csaba Korosi, 77t
President of the UN General
Assembly

‘Africa's development requires a
tailored approach, leveraging
global opportunities while
adapting them to local contexts,
cultures, and economies, to
create a unique path of growth
that suits its distinct needs and
aspirations.’

September FBAS 2024




Together, we can contribute
to change the history in
Africa
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FRIESEiCIz—XIER1TENTER] (2022-2024)

Forum on China-Africa Cooperation Dakar Action Plan (2022-2024)

4.5.7 REEBEEPIEREERMASIERIL.

China will set up centers for China-Africa cooperation on satellite remote sensing application.

7.1.6 WHBEBARREREMADPEERAFHRRESIE. PHREEESIENESETBA
ﬁlﬁﬂg EE&KHEQO

The two sides will carry out in-depth cooperation on the application of satellite remote-sensing
technology in the field of natural resources. China will propose satellite remote-sensing Cloud
services to more African countries.
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Ifﬁﬁ% Background c;\\cs:\;f
. )

FIESEISIE—Ib513E0iTR (2025-2027)

Forum on China-Africa Cooperation Beijing Action Plan (2025-2027)

2.2.9 EigpiEREERNBSERCIENPRL.
Build the Africa Center of China-Africa Cooperation Center on Satellite Remote Sensing Application.

9.3.5 FHESIENERENEEPIEFDEERNMASEROES, SIERHEERRFEESRES
., ~m. WHHIR, FREERRANALTEARRERESIE.

China will work with African countries to further advance the building of the China-Africa Cooperation
Center on Satellite Remote Sensing Application, share with the African side data, products, software

and tools provided by land and marine satellites for natural resources, and carry out in-depth
demonstration cooperation in the application of satellite remote sensing technology.




¢ Updates
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mWuPeng MFACHINa

202345 7H6H dt5 6 July 2023, Beijing.

Congrats to the inauguration of #China=#Alnca cooperation center on
salellite remaote sensing application!

In recent years, using @ China’s remote sensing data, China & Africa
have carried out cooperation in disaster prevention, satellite navigation
and precision agriculture,
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a Cooperation,Empower Green Development,EnabIe Shared Future
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News

B30t 26% B 4:26

iSPI\CE IN AFRICA

The China-Africa
Cooperation Centre on
Satellite Remote Sensing
Application Takes Off

By Mustapha Iderawumi - July 6, 2023

EIF]!!:E!EEHA{‘FFEIL\RLL&K

TION CEREMONY OF CHaNA-ASRICA COOPERATION

Source: RCMRD

NEWSPACE

AFRICA CONFERENCE

Abidjan, Céte d'lvoire

LITH REMOTE SENSIG APFUCATION

e

Theme: Space for Africa's e
O Y & v

Today, the Ministry of Natural Resources (MNR) of the
People’s Republic of China welcomed African
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;EE h?!é Updates

China Hosts Seminar on China-Africa
Cooperation in Satellite Remote Sensing

The NewSpace Africa
Conference 2025

eme:
Empowering Africa’s Economy
through Space-Driven Innovation
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E ﬁﬁiﬁ@ Updates a@

AEMSIEMNERBE African Partners

ﬁﬁﬁ?‘é@lﬁl?ﬂ"ﬁ‘ﬁ’ﬂ'{#aﬁE (1 1 ) é"ﬁ‘*{¥(4) Initial Partners of satellite data cooperation MOU
MOU signed on co-build national cooperation centers EIIE’d‘I‘I’ﬁ’JE’)“\ﬂfAEEIZEEFF'l‘.‘
NN AW INI =3

IREH LI SIFRRIR SR AR F SRS A TR
Space Science and Geo-Spatial Institute Ministry of Innovation and Technology of the Federal Democratic Republic of Ethiopia (SSGI)

g E_;?itlil%’é'&ﬁ%% Uganda National Roads Authority
A EFEZE S ARAFER NS REREASESEEEAS
Ghana Space Science and Technology Institute (GSSTI) N Ielie BTG RelFNF

University of Energy and Natural Resources
S RER L B ST Uerty of Zombs
Instituto Nacional de Gestao do Territorio of the Republic of Cabo Verde(INGT) == - Unlversity of Zambia

FEmFEXRNESZASHKE

Zimbabwe National Geospatial and Space Agency(ZINGSA)

FHFERERRAHLZRHAFRR

Bureau National d’ Etudes Techniques et de Développement (BNETD)

Regional Centre for Mapping of Resources for Development (RCMRD)

= » e o — VT i it : Minis
EEFEIEEESHEHMERIEEHE - & Land

Department of ICT, Ministry of Information Communications Science Technology and Innovation Government of Lesotho (MICSTIHCT) VST
f'—'_' HIE&E*E Rwanda Space Agency(RSA) - o8 | P

EEATERZEHARSLZRER

National Space Research and Development Agency(NASRDA)

ZANRERZERRE
National Spatial Planning Agency, the Republic of Senegal(ANAT)
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Domestic Partners
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Aerospace Information Research Institute, Chinese Academy of Sciences
PERIFRPIFREHAR O

Sino-Africa Joint Research Center, Chinese Academy of Sciences
PERIWFRFFA EIRS KW XYIFAFET
Institute of Agricultural Resourc =
N

Shenzhen University

EIXKF

Wuhan University
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Land Satellite Remote Sensing Application Center, MNR
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National Satellite Ocean Application Service
ASINEER R 2SN A

Satellite Application Center for Ecology and Environment, MEE
NS EERERE SRR

National Disaster Reduction Center of China
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China Academy of Space Technology
EiEMmMRRAH T

Shanghai Academy of Spaceflight Technology
PENKI TV SRR R AT

China Great Wall Industry Corporation
PERFEEERMBHC

China Centre for Resources Satellite Data and Application




“pr,

Hil ,J] I ﬁE 5__%5 ﬁ&'l Working basis and Progress

AN\

CACSA Y

h

%EE FF M A9 National Satellite Ocean Application Service
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Cooperate with Kenya on satellite remote sensing application on marine fishery.
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Demonstration projects on fish farm environmental protection and fishery analysis in Morocco and Mauritania.
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Provide HY-1C data products on hurricane to related authorltles of Mozambique and received good application results.
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Major needs of African countries
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Eco-Environment

climate change, desertification prevention,

animal migration observation

Global Trade

ship recognition monitoring,
import&export volume
evaluation,shipping environme
forecast

Agriculture
crops&forest
monitoring,crop yield
estimation, aquaculture
scale monitoring

Resource Vlanagement
unlawfully felling, oil development,
mining exploration

THEER
S EMIRERIA. £
L. FEZ

MERE

EfbZE. NBRUE

Engineering Construction

city&infastructure construction, basic
surveying&mapping,deformation monitoring

Security
defense security,
emergency rescue

Geological Disaster

R
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AEREIR AN, HEBOE
WMo, AMUSIMETUR

MRRE

SHRECE. FRMANR
gl

drought&flood disaster
control, forestfire
monitoring
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Jointly Build a China-Africa Community With a Shared Future in the New Era
» To bring satellite remote sensing technology and resource advantages into full play
» To promote atellite remote sensing imagery application for African countries

» To deepen China-Africa practical cooperation in satellite remote sensing application
» To promote satellite remote sensing achievements to bring more tangible benefits to African people
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» To provide more African countries with natural resources satellite remote sensing cloud services 97][@% '55”5

Further strengthen
cooperations with African
countries and relevant
international organizations;
to jointly build CACSA, and
to promote high quality
development of the
Belt&Road Initiatives and
Global Development
Initiative



AN\
FrAE B EP O T4  CACSAMain Tasks @«

i
T

sy thiE PR . EEPERKREE
SAA RS © @ © MhEERLSHE

To build long-term cooperation

To construct satellite data

mechanism for China-Africa satellite calibration and on-ground

remote sensing application mfrastructure
1SIEPEPEER . . BRH A
SIEHENEE R AT &

To build China-Africa satellite

remote sensing data sharing To organize personnel
network system training&education courses

ARDEERDS 18 D T
B TERE © @ @ © SUkAHE

To develop satellite remote T ¢ ellit ¢
sensing dynamic monitoring and O promote sateflite remote
sensing commercial cooperation

pilot project application
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xpert Committee

m General Administration

B == Department of Data Sharing

Secretariat of CACSA

]\ij HIT ﬂi 1 Department of Application
: . Development
Department of Training and
Education

, Department of Satellite
P2 THeib Programs
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(EHD, FREPIPEEFLD)

Africa Satellite Remote Sensing Application Cooperation Center

( Main Center, locate in one of the regional centers)

5 — ML

Africa Regional Centers

N— FEMEZRFC

National-level cooperation centers

e EEBE B
CACSA Regional
Center - North Africa

JEH R BB R
CACSA Regional
Center - Central

Africa

SRR
CACSA Regional
Center - West Africa
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(FFRE—XE
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CACSA-Main Center (locate in
one of the regional centers

JEME=BRE
CACSA Regional
Center - East Affica

AEMEA bR X ey
CACSA Regional
Center - NorthEast
Africa

= ol Bl s ol
CACSA Regional
Center - South Africa

IEREERAE
Ghana-National
Center

SEEzRT
Kenya-National

Pk EE
Rwanda-
National Center

EHATER P
Zambia-
National Center

ERESRP
Egypt-National
Center




1. SDP(Space-Data-Processor)

SDP (Space-Data-Processor) is an
integrated remote sensing image
processing system, which can be
used for satellite geocoded Optical,
SAR and Hyperspectral image
products such as DOM, stereo
products such as DSM and 3D
products such as MESH and
building while model. This
software support varied satellite
data of China and foreign
countries, and it has multi-core
multi-node parallel computing
ability.




1. SDP(Space-Data-Processor)

Products:
DSM&DOM
MESH
Biulding Model
SAR DOM
Hyperspectral DOM

e i \\i A

o B oty
Biulding Model ml\n




2. The monitoring products for water resources in typical
African regions based on multimodal remote sensing data(CZW)

0 240 480

Legend

D Basin boundary
|:| Other

- New water body in wet season
- Water body in dry season

This map illustrates the product of water

body in the dry and wet seasons using

a combination of visible and SAR imagery
from China's GaoFen-1 and international
satellites.

The product provides long-term
remote sensing monitoring results
at the basin and lake scales. By
integrating multimodal data such
as SAR and multispectral, it has
achieved water body extraction for
the Congo and Zambezi river basins

in Africa for 2015 and 2023.
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2. The monitoring products for water resources in typical
African regions based on multimodal remote sensing data(CZW)

0 650 1300 2,600
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Legend

D Basin boundary

[:l Other
- New water body in wet season
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= Time seriesch ‘_ |
- Water body in dry season

*
This map illustrates the details of water
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2. The monitoring products for water resources in typical

African regions based on multimodal remote sensing data(CZW)

I Unchanged (1990-2024)
I Newly Added (1990-2024)
I Reduced (1990-2024)

A map of water body
change in Lake Victoria
during 1990--2024

This map represents the long
time-series observations of
Lake Victoria, the largest lake
in Africa, over a period of nearly

B 35 years, from 1990 to 2024,
based on better-than-30-meter
resolution imagery such as
Gaofen-1.

The long-term observation of
Lake Victoria from 1990 to
2024 has completed using
China's Gaofen satellite

images.

Data can support for the
water resource management,
ecological protection, risk
assessment and response to

the global climate change.
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3.The monitoring dataset for the development of typical African

cities from 2000 to 2024 (ACD-16)

.| 2000

| 2000-2005
| 2005-2010
| 20102015
| 2015-2020
[ 20202024

This product focuses on the rapid
urbanization status in Africa, and for the first
time, it combines satellite data from China’s
Gaofen series to monitor the urban scale
changes of 16 typical cities in Africa from
2000 to 2024.

It provides the latest reference data for
urban planning, which helps in scientifically
analyzing urban spatial evolution and the

urbanization process.
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3.The monitoring dataset for the development of typlcal African
cities from 2000 to 2024 (ACD-16) 77 Vo
A @// o / WA

Key Features:

O Region-Specific Data: 16 typical cities in Africa
O Long Term Monitoring: 2000 to 2024

O China" s 16m Satellites Data Used: GF1

O Continuous Update

Benefits for Users:

Data can support scientific research, sustainable
development analysis, land resource management

and urban planning etc. \T?




4.Drought Monitoring Map for Ethiopia

February 40°

Ethiopia,

500 m,

October ificantly drier

[ stigntiy drier
‘:I Unchanged

wetter

2010-2023,
monthly.

1tly wetter

0'0"E 40° 0°0” ° 0'0"E

S T— o
Degree of drought(2023,monthly) Variation trend of drought




4.Drought Monitoring Map for Ethiopia

Spatial-temporal Analysis itarit
* 2010~2023, monthly . Track and assess the th

China’ s New Satellites Data Used Resolirea il ool

+ FengYun meteorological satellites data . Sustainabl&Thanas ohe

[ ] L) o n‘
- GaoFen series satelites data - Rational aIIoca




5. Thematic Map of Satellite Remote Sensing Ocean Environment in
Africa: Sea Surface Wind and Sea Surface Temperature
AT

Thematic map of sea surface wind around

Africa from satellite is based on blended - e e
sea surface wind data product from ™emetcMaporOcen Environmentaround I8 " A st
multiple satellites, covering all the open EHRE R SRS

sea areas within the range of 20°W to 65°E R e

and 45°N. The blended sea surface wind

data product from multiple satellites are
developed by NSOAS, the root mean
square error of the data is less than 1.6 m/s
for wind speed and less than 18° for wind ’
direction. The data is a gridded data
product with resolution of 0.25°x0.25°, R
which can cover all the open sea areas = ., Jmsesssmsses
around Africa four times a day on 00:00, et
06:00, 12:00, and 18:00 UTC, respectively,

and is updated in near-real-time. The

thematic map and data product can be

accessed from ftp://osdds-ftp.nsoas.org.cn.

e




5. Thematic Map of Satellite Remote Sensing Ocean Enwronment in
Africa: Sea Surface Wind and Sea Surface Tempega@tu e

Thematic map of sea surface temperature
around Africa from satellite is based on
blended sea surface temperature data

Thematic Map of Ocean Environment around

product from multiple satellites, which is Africa from Satellite
developed by NSOAS, the root mean MR BFFFEDEERTAE
Square error Of the data |S |ESS than 07 OC. Volume Il | Sea Surface Temperature
The data is a gridded data product with BRI

resolution of 0.25°%0.25°, which can cover
all the open sea areas around Africa once
a day, and is update in near-real-time.
These data provid important reference for
marine disaster prevention and mitigation,
ensuring offshore fishing activities, ocean
numerical model forecasting, as well as

marine scientific research and climate e
change studies in Africa, which are | O i iitaeenarmn
essential for implemention of the 2030

Sustainable Development Goals.
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Suggestions and
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SIDS Geospatial Information Monitoring Platform

 Focus on Geographical and natural resource characteristics of SIDS and its
surrounding areas

« Utilize the satellite remote sensing integrated acquisition mechanism, artificial
intelligence, big data analysis and other technical means

« Carry out Chinese and all Global high-resolution satellite image production and data
services,

« Realize remote sensing monitoring of SIDS integrating a variety of features analysis
and evaluation

- Build a remote sensing data sharing service platform for SIDs

« ARD+AI modelling to support environmental and economical social governance

« China-SIDS Cooperation Center on Satellite Remote Sensing Application



SIDS Geospatial Information Monitoring Platform

Comprehensive information
monitoring

. Remote Sensing Monitoring
’\,\ Achievement Databases

Precise extraction and
dynamic monitoring of
island coastline

Sub-monitoring

Platforms for various
features

Island land use and
change monitoring

analysis of remote

. B i - : sensing monitorin
_ Island vegetation - SIDS Geospatial Information | . 2 :
. coverage monitoring - Monitoring Platform

Extraction and change
monitoring of Island important &
artificial features

Disaster response




High-resolution Satellite Data for SIDS

sincere regional and global cooperation through satellite image resource sharing, technical research,
personnel exchange, joint project implementation and emergency response
For platform node to get the satellite data covering the entire country with software,tools and tralnlngs

___________________________________________________________________

free of charge '+ Contact for details: ‘
1. High-resolution (2m) satellite data Ms YE Fanghong
free of charge under the 3/5 year |
MOU/writing consents. . Professor,

' Foregin Affairs Office,

. Land Satellite Remote Sensing
' Center, Ministry of Natural

' Resources of P.R.China

2.Data sources include images of such
Chinese satellite as Z2Y3-01/02/03,GF1-
B/C/D and ZY1-02C/02D

Software and hardware configurations

No.1,Baishengcun,Sanhuqiao
. North Road,Haidian District,

Equipment Basic Requirement

Server 8 Core, 16GB RAM .
HHD 2TB to 10TB Beljlng,100048,Ch|na
Internet >20MB/S i
Spetition Syt WIN Server 2012 1 2016 Mob: +86-13911294687
| 111/ Chrome 490 TellFax: +86-10-68412199
— Bsery Massgmmant Recding oo - Email: helenye001@126.com

* Deployed by LASAC (can be configured remotely )

WeChat:46189577


mailto:helenye001@126.com
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