International Data Sharing and Applications
of
China’s Natural Resources Satellites
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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)
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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)
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Figure 2.Global statistics of main operational land satellites by ownership (excluding micro satellites)
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Satellite Remote Sensing Technologies LT4
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Satellites Types in MNR, China
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China’s Land Satellites

Resolution
(MEEO)]

Satellite Quantity Launch Time Major Payloads

Main Purposes

} optical, near-infrared laser altimeter . .
ZY3-01/02/03 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

feature update, natural

GF1 4 2013, 2018 optical, near-infrared 2/8 meurass mentierin
Optical
GF2 1 2014 optical, near-infrared 0.8/3.2 feature update, natural
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 ! 2020 detection, atmospheric exploration Ualfildes, resources monitoring
: . geological survey, vegetation |
Hyperspectral ZY1 02D/02E 2 2019, 2021 optical, near-infrared, hyper-spectral 2/20 geological survey, vegetation

fine classification

3m L-SAR 2 2022 L-SAR 3/6/12/30 topographic mapping




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

ZY-3 Without GCPs

The Elevation Precision has been improved from 5m to 1.5m!
Positioning accuracy—10m

Elevation accuracy < Sm Technical Parameter ZY3
Directly meet the precision requirements of Resolution(m) NAD 2.1 FWD 0.65
1:50,000 in hilly, mountainous and alpine FWD/BWD 3.5 BWD 0.80
areas. |
Baseline
height ratio 0.882 0.6
Plane(m) 10 5

Plane precision<3m,Elevation precision <2m None-control

P - ! P - precision Elevation(m) 5 1.5
Comprehenswe!y superior to the | recision Plane(m) 3 0.8
parameters designed for 1:50,000 stereo : :

. . With Control Point
mapping satellite Elevation(m) 2-3 0.6
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8 2-meter optical Sats
3 submeter optical Sats
2 hyper spectral Sat

2 Radar Sat

« Average daily 80 passes

» Daily average of
9500scenes

« Daily average of 15TB

» Daily data processing: image data
acquisition, processing and quality
inspection and distribution at the

» Visible light product

same day

Monthly conclusion: the monitoring system: SC, DOM, DSM,
images are archived monthly and

uploaded to the cloud within the DOM+...

same month
» Hyperspectral product

system: index products,
vegetation growth

products...



17

N\ =
BEERD

1N

{:t T:l: PAN QZ i Satel.lite.Rerpote §ensing Technology .
ST 171 Application in various aspects of our society

‘
I=

-
L

- HBPIEEHAERNT ‘ﬁ]‘—,u\}iﬁfﬁﬁﬁ/—tﬁ'] 00 Z=Fth More than 100 kinds of satellite remote sensing technology application

=g =glapy | PN SRS C/N N S
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International Data sharing and Service

Agencies affiliated to the Ministry

Provincial center

Domestic node Provincial node —® Municipal node :

e

¢ Master node . Industrial node

Service
Network

Overseas node International node

ZY1-02C Satellite

o ZV1-02C lE 35 international nOdeS, 10229 batCheS,
« 7v10 294927 scenes, 385 TB data push in total,

Covered 97 countries and 18 regions

.

2m/8m Optical Satellites
ol
» GF1 (® Dynamic satellite query analysis

The development situation, parameter com-
parison and comprehensive analysis of global
s GF-2 land remote sensing sateliites

»GE3 7V1-02C sa

Resources of P @) |mage acquisition query analysis

panchromatic ¢i  More than & million global multi-source and
g - multi-scale satellite remote sensing image
investigation an  metadata, enable diversified and comprehen-
* GF-5 . sive query of all sensors in any regions of the
EnVIroNMent, M1 within any time period since 2012

Software and hardware configurations

ZY1-02C sa
« GF-6 Equi t Basic Requi t
was the highest ‘quipmen asic Requiremen
HR cameras wit (@) Satellite pass query analysis ‘ = =
« GF-7 = Server 8 Core, 16GB RAM
coverage capaci Enable satellite pass query in any region,
country, province, city and county at any time
« TH-01 HHD 2TB to 10TB
Orbit parame
_ 2
« BJ-2 @) Spatial analysis of land cover Internet >20MB/S
change
Ehable: milliicatagory’ basis: MoRfHRGRRS- Operation System WIN Server 2012/ 2016
e SV-1 matic monitoring information sharing service
Browser [E 11/ Chrome 49.0
(® Time series analysis of land use = s IR = - ) .
change SN gl Client * Query, Management, Receiving, Statistics
Enable monitoring and comparative analysis of
long time series remote sensing image v R % * Deployed by LASAC (can be configured remotely )

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



Remote sensing monitoring products

Satellite data products

1

Digital orthophoto DOM

Digital Surface Model
DSM

Hyperspectral

SAR data

No less than 6 tracks per day, realizing the business automatic production of laser measurement and

It processes 800 scene pairs (about 2 million square kilometers) every day, and completes the national
version of 2-meter standard framing products quarterly.

Production capacity of digital surface model products (rough editing) of 100 scenes per day (about 1
million square kilometers)

Large-scale radiation quality improvement and commercial production of surface reflectivity products
to achieve daily clearing and monthly settlement of basic products

With 800 scenes per day (about 2 million square kilometers), the production capacity of deformation
products reaches 800 sets per day

& 5 ¢ =




‘ Remote sensing monitoring products

Survey monitoring data products

S.N. Product name Processing capacity

The average daily extraction area of surface changes over 400 square meters reaches million square
kilometers, with an average accuracy rate of more than 80%, forming an operational production

1 Changes in surface cover operation capablhty of automatic change discovery and internal verification of human-computer
interaction.
7 Extraction of thematic The accuracy rate of automatic extraction of thematic elements of rivers, lakes, reservoirs, wind
elements power, airports and aircraft reaches over 90%.
3 Quant@tative parameter Scientific research and trial production of vegetation, water body, soil, surface temperature, etc., are
inversion updated as needed

FLERREBRBEBHEE \ _ : ~ : 202345 AR AR E AT

NDVIHii
T2 0.9997

Wi 02

0 360700 1400 T
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Serving Natural Resources Management | Basic Products

Digital orthophoto data Digital surface model data National slope image map National aspect image map

=

PM2.5 remote sensing Temperature inversion map Soil moisture inversion map NPP inversion map
inversion map







Feature Automatic Extraction

Automatic extraction of architectures, roads, water bodies and airports

Monitoring and warning index system : :
: _ Dynamic Perception
Dynamic Change Detection .24
Land Cover Change |Topography Change| Changes of ecological
characteristic parameters c
- _ Forecast and Early Warning
RS Quantitative Inversion

Architectures Roads Water Body Airports



RCNN-based remote sensing image target detection




Feature Automatic Extraction

Photovoltaic power monitoring Wind power monitoring

Image Feature

Onsite Photo

Onsite Photo Image Feature



Temperature Monitoring

. . . . Image
Thermal infrared remote sensing monitoring and screer%in
temperature inversion i ﬂ &
Radiometric

correction

Surface emissivity

calcwlation
—

Land surface

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

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.

Lake Elevation Monitoring Demonstration
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+

Altimetry data of GF-7 satellite in inland lake area

surface
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Evaluation of Basic Geological Remote Sensing Application

Marble formation image

KR R

ENA JEN ¥y Q:f

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.



2. National Remote Sensing Monitoring of Water Resources

Monitoring 1,265 rivers of Level 3 and above, 2,128 associated reservoirs, and 2,953 lakes with above area of 1
objects square kilometer in China

In dry season of 2020, over 123,000 km? monitored.
In wet season, over 131,000 km2 monitored.

Dry
season
Wet
season
o ! ~ = “
. -
&) Rivers Reservoirs Lakes v



The average temperature of the distribution area

of glaciers in China

-3.92°C. The annual

is
average temperature had a trend of significant

increase from 2000 to 2015.
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In 2015, there were 49,374 glaciers in China with the area of 47,569 km?2.

The average elevation is 5,381 meters.

3. National Remote Sensing Monitoring of Glaciers

From 2000 to 2015, the glacier area in China had a decreasing trend. The

total area decreased by 14,44 km? and lost 2.95%.
The glacier decrease rate was 0.20% each year.

4,8

The proportion of decrease of glacier area in the Hengduan Mountains was the biggest,
which was up to 10.14%. The glaciers in the Gangdise Mountains, Nyenchen Tanglha

Mountains, Tanggula Mountains, the Himalayas, and Tianshan Mountains changed fast.

The decrease rate was higher than the national average value (2.95%).

2000 2002 2004 2006 2008 2010 2012 2014 2016

)
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4. SAR Satellite Deformation Monitoring cAcsA~

Mining area deformation monitoring of LT 1 Interferometric Radar Satellite-
deformation group near Datong

—

(a) SN

112°30'0"% 113°0'0"% 113°30'0"R

°30'0"3k

40

39°30'0"3t

1 2"0'0"3? 113°0'0"%% 1 13“'52
There is interference between Satellite A and Satellite B;
The spatial baseline is 171.0 meters;

The time baseline is 47 days (3.2-4.18);

The maximum vertical deformation is 68.9cm and there
is a risk of collapse;

Region of Datong, Shanxi Province;

Ground subsidence caused by coal mining;




4. SAR Satellite Deformation Monitoring
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Legend
" Mining Subsidence
" Other Subsidence

¢ Only Stacking

Datong:

20km F
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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;
DInSAR can recognize 130 deformation fields
Stacking can recognize 256 deformation fields

SBAS can recognize 226 deformation fields

112°30'E 112°45'E

113°00'E

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.




E Ba_{ K-_\L % gi& W International Emergency Response

o MEH. EBEHmNE, AN, B, (RHESFERIZEK,. B, WASFMIFREHE NGRS
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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e Contact for details: e

Ms YE Fanghong

Professor,

Division of International Cooperation,
Land Satellite Remote Sensing Center,
MNR

No.1,Baishengcun,Zizhuyuan,
Haidian District,
Beijing,100048,China

Mob: +86-13911294687
Tel/Fax: +86-10-68412199
Email: helenye001@126.com

WeChat:46189577
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