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TFM Facilitates SDGs

Science, Technology, and Innovation STI for SDGs
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TFM Facilitates SDGs

e Many SDGs Targets are related to STI progress (14 directly, 34 relatively, and 121
indirectly).

e Emphasize important role of STl in SDGs (Technology Facilitation Mechanism).

® Emphasize key role of the STI community in SDGs (provide data, expertise, evidence).

Recognizes the natural and social
domains of Earth as a holistic research
object.

Manifested as a scientific and virtual
representation of the physical model,
mathematical model, information model
and computer model of Earth.
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The Belt and Road region covers a vast ared and involves a large population,

facing numerous challenges related to sustainable development.




I Introduction to DBAR and CBAS

Digital Belt and Road — Sustainable Development Empowered by Data Science
Digital Belt And Road Program — May, 2016

Initiated at EOBAR, to be given full support by more than 20
countries
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_ - International Conference on Earth Observation for Belt and Road Initiative
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Beijing Declaration on Earth Observation for Belt and Road
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I Introduction to DBAR and CBAS

Digital Belt and Road Program

* Establish an international Big Earth Data analysis and decision support system
covering the Belt and Road region

* Develop an SDG indicators evaluation system for 8 related goals

* Achieve the scientific monitoring of the major SDG indicators along the Belt and
Road

STI for SDGs along the Belt and Road
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I Introduction to DBAR and CBAS

DBAR Work Flow
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I Introduction to DBAR and CBAS

Agriculture and Food Security
(DBAR-AGRI)

Big Earth Data (DBAR-DATA)

' Environment Change

g Coastal Zone (DBAR-COAST)
é _ (DBAR-ENVI)

4"%.  Natural and Cultural Heritage

* (DBAR-HERITAGE)

@ Water (DBAR-WATER)

i=y Disaster Risk Reduction
¥ (DBAR-DISASTER)

A9 DBAR High Mountain and
ki ¢+ Cold Regions (DBAR-HIMAC)

DBAR Urban Environment
y (DBAR-URBAN) 9 DBAR Working Groups




I Introduction to DBAR and CBAS
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I Inauguration of CBAS on 6 September 2021

President Xi and UN SG’s Congratulatory Letter to CBAS’ Launch on 6 September 2021

il L e The sci-tech innovation and application of big data
W TG L SSoul  will help the international community to overcome
difficulties and implement the UN 2030 Agenda

globally.
-- President Xi’s congratulatory letter

This Research Centre will work side-by-side with the
Regional Hub for Big Data to support the UN Global
Platform. Together, we can do more to end poverty,
protect the planet and promote peace.

-- UN Secretary-General Antonio Guterres’

video message

11



My Department, stands ready to work with the Centre to strengthen global partnership
for the SDGs. --UN Under-Secretary-General for Economic and Social Affairs

1‘m very pleased to see UNEP and the Chinese Academy of science is working together to
bridge the data gaps for the SDGs and to improve our effectiveness in using
environmental data. --UN Under-Secretary-General and Executive Director of UNEP

We have a vision in the UNCCD of having a public UNCCD Data Portal. The UNCCD looks
forward to cooperating with the CBAS. --UN Under-Secretary-General and Executive

12
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Vision of CBAS

CBAS works towards a vision where data is open and accessible
across borders and disciplines, technology is available to

Vision support the entire policymaking process, and knowledge and

ideas are communicated and grown, especially among
developing countries.
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I Mission of CBAS

- Develop SDG data infrastructure and
information and data products

== Provide new knowledges for SDG
monitoring and evaluations

== Develop and launch a series of SDG
Satellites

amabl(-:‘Soch:;,E

Adapbtab

Economy-wFooc == Capacity development for SDGs in
Wellbelng developing countries
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I Resources| Technical Human Resource Capacity

A leading interdisciplinary
and cross-sector research
team

96 Participating
Organizations




I Resources| International Advisory Committee

B IAC Chair: Gretchen Kalonji, Former Assistant Director
General for Natural Sciences of UNESCO

B |IAC Vice Chairs:

e HE Changchui, Vice Chairperson of the Academic
Committee of the Academy of Digital China

e Stefano Nativi, Senior Researcher of the National
Research Council of Italy

B 18 IAC members:

* Experts from 12 countries working in areas of big data,
earth observation and SDG.

16
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I SDG Big Data Platform

Tailored services up to now for

Scientists
m 4 online indicator calculation

<% Decision makers T R pemre—

(Surface Water, Forest Cover, Land Productivity) P Sa g el o

latest news - mm Pt

Combing multiple sources of data in geography, remote sensing, ground monitoring, and

social statistics, the SDG Big Data Platform provides tailored services for SDGs research by
integrating over a hundred popular algorithms and tools on the unified platform.




I Data Sharing Platform

11PB 40 years S56PH .
Total amount Satellite Biological a ; A
of data Image Data ecological da .

490,000 3.8PB

Items GBDB data EO Data Ry g
record

3.6 million 42@‘!000

Items Catalogue of Items Microbial Dat
Life China record

September 2021

280,000 174
57.97million



1rth Observatlon Satellltes

Meteoroleglcal Satelhtes e ey f::' Sipa e R Bes. i e
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! Ocean Satellites: . e e
| HY-1A/B: ocean color satellltes HY-2A ocean dynamlcs

and environment satellite; CFOSAT: surface wave. vi=s; mde T 5 ; [
- Dlsaster Reduction and Enwronmental Satellltes- E e

fHJ-_IA/B optlcal sensors HJ 1C 5 band SAR sensor

___;E-ngh-resolutlon Satellltes g s :
GF. serles corrstructron perlod 2010 2020 mcludlng optlcal and SAR Satelllt'es

i BeiDou Navigation and Positioning Satellites:

¢ BgiDou series: )'nc[uding 35 sdtel/_ites; global_cqverag'e.
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i SDGSAT-1
7)) EHEERBRYIE

g -.‘"_.»SDG Satelllte Launched on 5 November 2021

Thermal mfrared + nighttlme Il-ght + mu|t| spectral
Wrde scale (300 k |
yh-re qutlon (10 m)

Explore new methods to sense Earth's enwronment

Data will be acceSS|bIe at the end of 2022
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Resources| First set of images Released on 20 December 2021
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I Achievements | Scientific Reports

Big Earth Data in Support of SDGs

Chinese Government released a series of Reports drafted by CBAS since 2019

Focusing on six SDGs, including Zero Hunger (SDG 2), Clean Water and Sanitation (SDG 6),
Sustainable Cities and Communities (SDG 11), Climate Action (SDG 13), Life below Water (SDG
14), and Life on Land (SDG 15), the Report showcased the results of research, monitoring and
evaluation of relevant SDGs and their indicators at local, national, regional and global scales.
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I Achievements | Evaluation of China's Progress on SDGs

Evaluation of China's Progress on SDGs Based on Big Earth Data (2010-2020)

s sz * China’s SDG process between 2010

221 Under-five stunting 1t ot

: and 2020 was evaluated centering on
S o 20 indicators of six SDGs

651 Integrated water resources management +

6.6.1 Arecal extent of wetlands (fivering and lacustrine systems) L 5 L 3 ° T h e re S u I t S h OWS betwee n 2 0 1 0 a n d 2 0 1 5 two
1121 Proportion of population that has convenient access to public transport [ 2% & - - - . -

113.1 Ratio of land consumption rate to population growth rate [ IR 2 : o I n d I cato rs Wo rse n ed a n d 1 1 I n d I cato rs I m p roved ;
141 Unitlaputo esige s ! between 2015 and 2020 no indicator worsened and
1151 Interannual change in total loss from natural disasters at prefectural level + + -

11.6.2 Fine particulate matter in cities o ! 1 6 I m p rove d -

11.7.1 Area of open space in cities T

e . « So far, of the 20 evaluated indicators, China is
e close to or has met four, including SDG 2.2.1, SDG
1411 Marine debris and microplastics in coastal waters * +
1421 Area of mangrove + 1+ 11 21, SDG 1531 and SDG 1542
1+

13.22 Concentration of greenhouse gas

1471 Area of raft culture in coastal waters
1531 Proportion of degraded land et ot
1542 Mountain Green Cover Index [ ]
1551 Red List Index LIS 3 [ 3 5
Colored circles indicate state Arrows indicate trend
of implementation Bright green bars indicate the years covered by
Verv challensi Imy the evaluation duning the period of 2010-2020.
@ Very challenging + proving The example below indicates 2010-2018.
Challenging Stable
® Close or achieved § Worsening
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Achievements| Supporting China’s VNR report

® Research outcomes based on Big Earth Data provided scientific proof to China’s Voluntary
National Review Report on Implementation of the 2030 Agenda for Sustainable
Development.

® The Scientific figures with geospatial information presented a more comprehensive
monitoring results of the SDG progress in China.

Voluntary National Review (VNRs) of China

24



I Achievements| Global Case Studies

Impacts of land cover change on global Net Ecosystem
Productivity (NEP)
Quantified the importance of land cover, climate, CO2

concentration and nitrogen deposition changes for
global NEP with random forest algorithm

Global Ocean Heat Content (OHC) change

The ANN approach was used in combination with multisource
satellite observations and ARGO float data to build a remote
sensing inversion model for global-scale, multilayered, and
long-time series estimation of OHC
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High-resolution monitoring of global
Mountain Green Cover Index (MGCI)

The first globally consistent and spatially comparable high-
resolution mountain green cover index datasets for 2015 and
2020.

Assessment of change in global

crop water-use efficiency
Evaluation of global crop water-use efficiency based on
multisource remotely sensed data and crop growth processes
to monitor in spatially comparable agricultural areas in the
world.

Dynamic change of
water body
in Ramsar Sites

Based on the long-term
water body dataset with
high time resolution, the
dynamic changes
in water areas in RAMSAR
Sites were analyzed
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I Achievements| Global Data Products

GLC_FCS30: Global land-cover product

Fine classification system at 30 m using time-series Landsat
imagery
Earth Syst. Sci. Data, 13, 2753—-2776, 2021

GABAM: Global Annual Burned products

Burned area at 30 m resolution
Long, T.; Zhang, Z.; He, G.; Jiao, W.; Tang, C.; Wu, B.; Zhang, X.;
Wang, G.; Yin, R. 30 m Resolution Global Annual Burned Area
Mapping Based on Landsat Images and Google Earth Engine.
Remote Sens. 2019, 11, 489.

LPD: Global Land Productivity
Dynamic products

Cui Y, Li X. A New Global Land Productivity Dynamic Product
Based on the Consistency of Various Vegetation
Biophysical Indicators. Big Earth Data, 2022

Global Lakes Product

A unified model for high resolution mapping of global
lake (>1 ha) clarity using Landsat imagery data
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Climate Change Products

Global Ocean Heat Content
Su et al., 2021, Predicting subsurface thermohaline structure
from remote sensing data based on long short term memory
neural networks, Remote Sensing of Environment, 112465.
993-2020

Global Cropping Intensity Products

GCI30: 30m resolution global cropping intensity products
Zhang, M., Wu, B., Zeng, H., He, G., Liu, C., Tao, S., Zhang, Q.,
Nabil, M., Tian, F., Bofana, J., Beyene, A. N., Elnashar, A., Yan,

N., Wang, Z., and Liu, Y.: GCI30: a global dataset of 30?m
cropping intensity using multisource remote sensing imagery,
Earth Syst. Sci. Data, 13, 4799—4817
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SDG2.3.1 | Spatial distribution of classes of farmland size and

agricultural productivity in Zambia

The crop production of Zambia has shown rapid growth in the past ten years, making it a net grain

exporter.

O Due to unstable weather conditions, productivity is
generally low. The interannual fluctuation of agro-
meteorological conditions likely to increase with climate
change.

O In the future, in addition to strengthening of the crop
varieties and seeds, Zambia could optimize the agricultural
development policies over different regions according to
local conditions such as farmland size, land productivity and
natural conditions

O With the support of Big Earth Data, more reasonable
agricultural development policies could be implemented to
increase the agricultural outputs, and Zambia might become
an important food supplier in southern Africa in the future

—\,
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(a) Large-scale farmlands

600 km

Fragmented
farmland and
medium-scale
farmland are
dominant in
Zambia

Zambia's large-scale,
high-productivity
farmland is spatially
dislocated, mainly
distributed in the
central and
southwestern regions.
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Zambia

Monitoring of Desert locust core breeding areas and migration paths in the Year 2018-2020 are conducted in
Asian and African, especially in some severely damaged countries, including Pakistan, Ethiopia, Kenya, Somalia,
and Yemen.

The results were adopted by FAO to support multi-country joint pest prevention and control to ensure

agricultural production. 25



CLEAN WATER

sl SDG 6.3.2 | Temporal and spatial distribution of the surface
water transparency in the Belt and Road regions
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CLEAN WATER
AND SANITATION

SDG 6.6.1 | Dynamic change of water body in Ramsar Sites

= e T L e
~ 5 : :
P Global water bodies dynamic datasets
N . 0 R from 2000 to 2018, with a spatial
o ® o resolution of 250 meters and temporal
_ 2 oiF resolution of 8 days was used.
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Monitored and measured the SDG 11.3.1 indicator for
1,500 cities with populations greater than 300,000
from 1990 to 2015 at 5-year intervals in the B&R
region

The results reveal that the ratio of land consumption
rate to population growth rate (LCRPGR) increased
from 1.24 in 1990-1995 to 2.67 in 2010-2015.

Urban sustainability in B&R still faces challenges.

Proposed a new SDG11.3.1 indicator - the ratio of
economic growth to land consumption rates (EGRLCR),
coupled with LCRPGR to evaluate the spatiotemporal
evolution of urbanization in China from the economic,
social and environmental perspectives.

In China, the results shown that LCRPGR increased
from 1.33in 1990-1995 to 2.15in 2010-2015 period,
while EGRLCR fell from 2.96 to 1.69.
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11 Hocomunres

E é SDG 11.4.1 | Natural and Cultural Heritage Protection
NEEE

60°0'0"E 80°0'0"E 100°0'0"E 120°0'0"E
1 1 1 1 1 1

® Proposed an improved SDG11.4.1 indicator - “increase in capital
investment per unit area to protect and safeguard the world’s
cultural and natural heritage”. The sustainable development of
Chinese world heritage clearly improved from 2006 to 2017.

® Developed an Urbanization Intensity Index (UII). The average Ull
of 79 world cultural heritage sites in the “Belt and Road” region

. . . B 2 @ ! / »
increased from 0.26 in 2000 to 0.29 in 2015. R O SN
g Qomisr o oz04 : S
® Developed a Human Disturbance Index (HDI). About 78% of the et e R O LI 3 e
natural heritage sites is affected by human disturbance gradually 2°°°T; 1:0005 fsl‘};;ef B"lt"”lh 1°f’t°°E .t””“
durlng 1993 tO 2016. € changes o or cultural heritage sites

along the Belt and Road from 2000 to 2015

2017
2016
2015

2014 The changes of improved

SDG11.4.1 calculated using
statistics data for 39 UNESCO
designated natural protected
fields from 2006 to 2017 in China

2013
2012
2011
2010
2009
2008

2007

Distribution map of comprehensive intensity of 33
human disturbance in the natural heritage sites

0.0 0.2 0.4 0.6 0.8 0 1.2 1.4



11.6.2 | Air Pollution (NO, )

® Using NO, vertical column density changes
derived from satellite data to analyze the
impact of COVID-19 on countries along the
B&R region.

® [n China, NO, has shown a significant
downward trend from late January to early
March 2020, with a maximum decline of up
to 31.76%; With the resumption of
production and resumption of production,
the tropospheric NO, vertical column
density at the end of March returned to the
level close to the same period in previous
years.

® Globally, since early February, NO, hotspots
in Europe, the Middle East, and India have
also observed a clear downward trend
because of COVID-19.

-20 0 20 40 60 80 100 120 140 160 180
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1 GLIMATE

ACTION

World . aa—— f— (]
Mexigo N | I
o L] T m— — .~ The importance of
- e Dem. Rep. Congo . I
United Siates . - = | land wuse/land cover
India | s— T T
;:?;1:  — o — —- ChangeS(LULC),
Pixel level e = | Climate, CO, and
Peru E— | C — - . ..
China S — f— — mtrogen d@pOSlthﬂ
Papua New Guinca [ j— | I
Canada - m . . _— (Nd) On NEP
CO; and Nd Eur{)p::rl: fI:J‘:::JlZ S . | = . . d : h
0.0 02 0.4 0.6 08 1.0 Varlatlons urlng t €
National Importance period of 2001-2019
I evel Other I Crop M Forest Radi Pree
LULC Climate Humi M Lowest temp M Highest temp ND mCOo2

* (Carbon sinks is estimated by combining Meteorological data, land use data, soil data and vegetation LAI data from
remote sensing.

* We found that about 40% of global carbon sink area changes were attributed to the changes in land use/cover, and
30% of changes were attributed to climate change.
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1 GLIMATE

ACTION

Target 13.3: Improve education, awareness-raising and human and institutional capacity on climate change mitigation,
adaptation, impact reduction and early warning
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® A new dataset of global ocean heat content (named OPEN) for upper 2000m from 1993-2020 based on remote
sensing is produced;

® The ocean has experienced a worldwide and significant warming during recent decades (2.25x10% ] /m?/decade);

® Heat uptake occurs significantly and unevenly in different ocean basin.
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SDG 14.2 | Monitoring the extent and dynamic change of mangrove
forests along the Maritime Silk Road

Target 14.2: Sustainably manage and protect marine and coastal ecosystems to avoid significant adverse impacts, including
by strengthening their resilience, and take action for their restoration in order to achieve healthy and productive oceans

Change in mangrove area along the Maritime Silk Road from 1990 to 2015

B Asia: 68.4% of Asian countries
showed a continuing decreasing
trend in the mangrove area

B Africa: 66.4% of African countries
showed an increasing trend in the
mangrove area

B Human activities in Asian countries

1 j\:zania s S S B have a greater impact on mangroves,

ATI

4 impact.

while African countries have less

B GDP growth has more impact on

1990 Area (kha) ;
2000 100 e ame v e mangroves than population growth.
Legend  puug 5010

50 T ——————a— T
B 2015 0 37



14 II-1IEFII.EIJW WATER

SDG 14.5.1 | Conservation and utilization of the Coastline along the
Maritime Silk Road

Target 14.5: By 2020, conserve at least 10% of coastal and marine areas, consistent with national and international law and
based on the best available scientific information

5 i ? 3’*"{"% o P e From 1990 to 2015, the length of the coastline
s @ a2 W = NS W S S 2 N N
= C D5 o e N B P = A . )
3 I‘.;;;L w%ﬂéﬂf, e AT v $ along the Maritime Silk Road showed an
The Mediterranean Coast "“:f“{" :f"-? m“;#"","'“' £ ﬁ'“\:\r:j;:ﬂ’%km a ) =
- At ; —— i <\’ ! }A’( %, ge s o . .
57 1 M?‘*i"?ﬂ?"’ﬂﬂ S " overall steady growth trend, especially in
] I"wl ~ \T/__,/ */ ? \\J .L,;)A“ ‘_ﬂ/_,; . L Y g\\,}f{h ) ) =
‘\{:;\M{,—{—f_\nj?\ B '[p,“_} ) - &.‘0 :y_‘,;l} ¥ .. '; SouthEastern Asian Coast Southeast ASla.
I B QA= et S s 5 NI g ) &
T e RAVRES wli : :
TR o : SN | R B The length ratio of the natural shoreline has
/ o LFHLL_‘_L f\A'\q__‘_) \T\Iestern Asian Coast E‘ iy !
e @ f ! Mi N e .
AN ~-rk=<*f5 g E decreased from 95% (306,959 km) in 1990 to
gth Change I and Artifical Coastline ot | f i -
. 2 - - e’ B s/ | 92% (302,878 km) in 2015.
| B The length of the artificial shoreline has
Eastern and Southern African Coast
Legend increased from 5% (14,715 km) in 1990 to

Percentage of
e Artifical Coastline  Atrifical Coastline

Percentage of
Natural Coastline

Regional Coastline
Length Change

Natural Coastline @ ‘ 0 ¢ ¢ K_ 1990 2010

- - 2000 [ 2015
<1% 1~5% 5~15% 85~90% 90~95% 95~99% o
Units: 10k km

Distribution of coastline types and changes in coastline length along the Maritime Silk Road

(1990-2015)

8% (26,006 km) in 2015, with an average

growth rate of 452 km/year.
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B China’s LDN status continues to improve. Compared to 2015, the net restored land area in 2018
increased by 60.30%, and the net restored land area accounted for about 1/5 of the world’s total,
making the largest contribution to the world. From 2015 to 2018, land productivity shows significant

decreasing trends in some regions.

o SRR

20155k

1B B K

2015-2018754F, T ‘ .

Spatial Distribution of Global Land Degradation Baselines and Dynamics Baseline*  UNCCD framework 39
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l. General Introduction

Il. Examples of CBAS’ work for SDGs

# lll. Global Partnership and Data Platform

40



I Ongoing Engagement with UN

CBAS is devoted to support and promote TFM for SDGs through extensive
international engagements with UN Agencies

brttles

' Contributed to UNEP’s reports

:and projects on Environment-

|
i One of the 24 partners of UN
p | Y ' related SDGs

w1 2030 CONNECT Platform

Ewste et §§ Ges Kimae (e e

R feoees ) GESIERO .u|l.:.'.:..~. |

' Special Issue of Future Cities Contributed to UNCCD’s latest
and New Economy co- - = . | 1 publication on Good Practice
published with UN-Habitat Guidance

i Providing consultancy to
1 UNDESA in utilizing existing
| ocean databases

! Hand-in-Hand

in/ Initiative
-

Three datasets were included in
FAO Hand-in-Hand Platform

b o o o o e e e e e e e e e e e e 4 T___



57 countries, international

. \ : Helsinkl i _ ;
' . Fienlséa"r:dI \ Moscow  [SEEE. s . .
» | : - y organizations and plans
: ATLANTIC : oA CIELC
. ,:"'“N i ’ OCEAN - s [.‘ \NCEAN |\ * Covering 4 continents
.I El Jadid /1 W Peshawar kok . i . . .
voroces  NREI DO NN Donkol “ |« 9international working
4 ~Equator — ” g Tk - A0
. X SOUTH e groups
OCEANIA \AIMEHHZ _ INDIAN EANIA
S P — T OCEAN | 1 w0
ATLANTIC g | * 9international research
OCEAN wﬁg /ch
40
PACIFIC (L OO centers of excellence
OCEAN - 0 2.000Kilometars
&0 ~SOUTHERN OCEAN Ay e * 7 UN SDG goals
o i s e P
I - FEA RS ANTARCTICA Bl
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._L| ot | - ‘ Ty . 35
I*L’roposal “/-\ppllcatlig Earth Data in
support of the Sustainable Development

T Goafs in Thailand”

Thailand SDG
Progress
Analysis

ator 11.2.1 LB Indicator 14.1.1 (a)
Indicator 14.1.1 (b)

Big Earth Data related Indicator selection
Existing,
scientifically sound

e -‘ /" @7
and validated

Big Earth and methods and

Socio-Economic data methodologies

B0) (Y L
et < B | | — —
Stakeholder 7 y’ Governance and g

Engagmeent __ policy briefs

® National Conference: Thailand and the SDGs

Actively involved in various of national conferences and
capacity building events for Thailand to facilitate the
utilization of Big Earth Data in the implementation of the
SDGs

® Project on Application of Big Earth Data in Support
of the SDGs in Thailand

Project Team: Asian Institute of Technology
Outputs:
e Concrete and validated framework and methodologies
for SDG evaluation
e Standardized database at national level

» Science-support polices and governance
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CASEarth-Data Sharing and Service Portal

Providing support to DBAR and its ICoE

® Data mining models
(classification, keyword search,
tag cloud filtering, and
association rules).

® Multiple data acquisition
patterns (online downloading
and APl access).

oRIGaE

The Sustainable Develo... obal data roducts of ... Monitoring and evaluati... y e . ° .

® Online services for customized
= Last Updaed Mot Populr = e multi p|e data formats
(18 ipal )

I DESERT L L ) o

B ® Advanced functions Data
jso DETAILED T »\;ﬂ@ﬁfkﬁﬁmmw
2 KILOMETER GRID 3 ° °

| WA SEEETOMERS s evaluation, validation,

Desert Locust Monitoring in... Global 30-m burned ar-e.a-;iim Global 30-m spatial distribu... ECOLOGIEAL RE%@EN&%&SKQF ERE REFLECTANCE d l d d l d l :

ad e, AU s 22061 ot auzon1s 0P OF ATMONHERE BRIGHIWSSRTEMPERATURE ownioaqa, ana cioud ana yS IS

Env NDV

T for customized needs




I Open DBAR-DBAR Big Earth Data System

@BAR " ; [ DBAR Big Earth Data System Home DataHub Apps Market Knowledge Base My Space @ English | . SDG Data HUb fOI" DBAR

® TerraView (Big Earth Data
applications)

Big Earth S T & ® DBAR and SDG News Library(Multi-
5 mode media data processing and
display)

Digital connections, shared prosperity, for our

people, for our planet R s ) T/ ® DBAR and SDG Knowledge
: | B N N Base(Science popularization)

‘\‘
am s>

Featured News

* @



=\ . INTERNATIONAL RESEARCH CENTER OF BIG DATA

|| FOR SUSTAINABLE DEVELOPMENT GOALS

: A $FEE A B RKIGEE PR O

THANK YOU

DBAR Secretariat

No.9 Dengzhuang South Road, Haidian District, Beijing 100094, China

Tel: +86-10-82178985
Fax: +86-10-82178980 9/

46



@BAR

Digital Belt and Road

Introduction to the CASEarth Program for
Big Earth Data and SDGs

Data Sharing Group



OUTLINE @BAR

Digital Belt and Road

1. Introduction to CASEarth Program

2. CASEarth Data Sharing Systems
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3. CASEarth Classification System

4. CASEarth Data Products

5. CASEarth Thematic Datasets

6. Independent Review of CASEarth Data Policy by CODATA

7. Practical Guide to CASEarth Data Sharing Service Portal

www.dbeltroad.org



CASEarth Program

——Establishment of CASEarth for
Advancing Big Earth Data and SDGs

www.dbeltroad.org



Big Earth Data Science Engineering Program (CASEarth)

The Big Earth Data Science Engineering Program
(CASEarth), A Strategic Priority Research
Program (Class A) of CAS, was officially launched
on February 12, 2018, with an initial
implementation period of five years.

CAS have a fullrange of cooperation with developed and developing
countries, and with various key international scientific organizations.

Int'l Exchange Volume

21042 [14,682 ]

Qutbound Inbound

Number of Agreements
with Int'l Partners

i84 581 23

Europe  Americas  ASia &  Others
Africa

@BAR

Digital Belt and Road

The Program was founded as a major data infrastructure
and research project that seeks to accelerate the use of
various data resources of CAS, generally from remote
sensing sources, to create scientific knowledge. Upon its
successful completion, the entire CASEarth
infrastructure has been taken over by the International
Research Centre of Big Data for Sustainable
Development Goals (CBAS).

CASEarth resolves major scientific and technological problems
concerning overall long-term development.

CASEarth integrates technical problem-solving with team- and
platform-building.

CASEarth provides a new impetus for interdisciplinary, cross-
scale, macro-scientific discoveries using Big Earth Data.

www.dbeltroad.org



Big Earth Data Science Engineering Program (CASEarth) - 7
g g g Program ( ) @B AR

Objectives

n International Center for Blg Earth Data Smence

Build a

""-'--'-.-_\

-

V Intel nahtm’rl‘( él i faj'Bg Edlﬂl
D‘lta Sc1ence

Huamm =
Urban Al ea

Build a state-of-the-art Big Earth Data infrastructure Construct a decision support system
Develop a world-class Big Earth Data platform to drive
www.dbeltroad.org

research and innovation



Big Earth Data Science Engineering Program (CASEarth) - @B AR
-v

Digital Belt and Road

Project 1 - CASEarth Small Satellites

Social Airborne Multisource RS Navigation Field
Statistics Data RS Data Satellite Data Satellite Data Investigation Data
gh-__ J

Big Data and Cloud Services

| Y e 2 A
| Biodiversity and Beautiful Digital Spatiotemporal Three- Three-Dimensional | |
| | Ecological Security China Belt and Road Pole Environment Information Ocean | |

Project 2 - Big Data and Cloud Services Platform

Project 3 - Digital Belt and Road

Project 4 - Beautiful China

Project 5 - Biodiversity and Ecological Security

Project 6 - Three-Dimensional Information Ocean

Technologlcal Scientific Discovery . I'\-'[acm . Social Benefits
Innovation - Decision-Making

Project 7 - Spatiotemporal Three-Pole Environment

Project 8 - Digital Earth Science Platform (DESP)

Project 9 - CASEarth Administration

www.dbeltroad.org
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CASEarth Data Sharing Platform

——Full-life-circle Data Management
and Distributed Sub-systems
for Big Earth Data and SDGs

www.dbeltroad.org



Big Earth Data Science Engineering Program (CASEarth) — e
Data Sharing Platform QBAR

Digital Belt and Road

M The data sharing service platform has an operational and management mechanism for displaying and
tracking the “full life circle of data”. For realizing this purpose, we have developed several distributed sub-
systems to support this platform. Now all these systems are up and running.

M Every dataset on this platform is assigned a unique identifier - DOI (US), PID (EU), and CSTR (China).

. data collection
= collection ensure Sharing —> DATABANK

CASEarth Databank system service system
i system

Data evaluation and|monitoring system

monitor

data

monitoring and
evaluation
system

Data collection and delivery system Data sharing service system Data Quality Evaluation System Re Iat|0n SChem a W W W . d b e | t rO a&j ' O rg



Big Earth Data Science Engineering Program (CASEarth) — e
Data Sharing Platform QBAR

Digital Belt and Road

M Build a big data-driven, high - impact digital Earth science platform;

M Develop a unique and multi-disciplinary big Earth data service system;

M Explore the formation of a new scientific research paradigm driven by big data and
multidisciplinary integration.
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Big Earth Data Science Engineering Program (CASEarth) — e
Data Sharing Sub-systems QBAR

swalsAs
pazijesjua)

S9JIAISS

swidlsAs
painquisia

pnojpy

Data Archiving Sub-system

Data Monitoring and Assessment Sub-system
Data Sharing Service Platform

CASEarth Thematic Sub-system
Computation-oriented Data Access Sub-system

Big Data Storage Sub-system
Computing and Processing Sub-system
Mining Analysis Sub-system

Data Management Sub-system

Deepbone Platform
Oceanography Big Data Platform

Spatiotemporal Three-pole Environment Platform

DATABANK Remote Sensing Data Engine
Biodiversity and Ecological Security Platform

DOI PID CSTR

Diaital Belt and Road

remote sensing
data

BiEE

data sha .ri.ng
services portal

datasets

distributed database

distributed service
_systems

___________ VoA e ___

WWW.dbetroad.or
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Big Earth Data Science Engineering Program (CASEarth) — 7
g g g Program ( ) @B AR

Data Sharing SUb_SyStemS Digital Belt and Road
50PB 20PB
in use under construction 8=z Engish

122 Pflops 1 Flops

HP Computing

Aggregate Computing

10000 99.12%

Stable Service Rate s

Virtual Machines

CSTR PID DOI Level 2

Information Security Level

HRE TE M SN SEw Vaﬁ ERE AesR  wm

g% HE AR MR AW RS SEhE HEE

YT S —

wJojie|d

Development and Release of Thematic Data Products

Data Search and Download from CASEarth Portal

e Breakthroughs in ultra-large scale multi-source data
https://data.casearth.cn/en/

management and analysis
e Activating and opening up open research services

www.dbeltroad.org



Big Earth Data Science Engineering Program (CASEarth) — e
Data Sharing Portal QBAR

Digital Belt and Road

sl 7 .
‘}4@, Data Sharing and Service Portal
Rl TT

One-stop Data Sharing Portal

M Massive Earth Science data from CAS

M Aggregates data from 9 sub-projects of CASEarth
M Free data at your fingertips

Multi-disciplinary | Multi-source | PB-level

http://data.casearth.cn

7 : " . .
Filtration Conditions . e Data Recommendation
J I Data Association >>> ’I | File Type
L - Ocean eddy identification ... GeoTiff(187) XLSX(122)
- Sea surface temperature d ...
SDGsa Dataset Categories P shp(35) NetCDF(20)

- Sea surface height data p .. .
Zero Hunger A nc(18) jrg(7)

- Global Rotationally coher ...

Clean Water and Sani... ~ txt(7) grd(5)
- Time space matching data ..

Sustainable Cities a... N word(4) json(3)
- The data of intensity of ..

Climate action ~ grib2(3) Grid(3)

- Coastal ports and airport ...

Life below Water ~ . The data of the index of . csv(3) ASCII(2)

Life on Land ~ - The data of railway densi ... adf(2) IMAGE(2)
Others ~ - Assessment data of the im ... Envi(2) pkl(2)
: . T . v¥wv¥.uu':|uu&|5iorg
Filtration Tags Data Association Data Recommendation ile Types



40 years 4.6 million scenes
Satellite  Satellite image products

image
data
7.6PB 4.8PB ”;, . ;
Bio-ecological data remote sensing data
16PB - ;v
Total data 49 million fio i blorg i 4
GBDB data records i ?f ' TG
a species in Gh | :
42 million
microbial resource

data

The CASEarth data sharing service system was launched on
now, it has gathered a total of of data. The system has received
unique IP visits from countries and regions, amounting to over

and over downloads.



Big Earth Data Science Engineering Program (CASEarth) —

Data Sharing Services for global and domestic users

Dynamic growth of global users

Region Asia @ America = Europe Oceania other
0 2000 4000 6000

China
Other‘ 488
United States% 269
Japan‘ 54
Britain‘ 48
Brazil‘ 39

Canada| 38

Germany 25
Russia 25

an. 2019

Netherlands 17

>

T T BT T T e T e T e B T e T T T T T e T T e e T T e
ng\. 2019 Jun. 2019 Nov. 2019 Apr. 2020 Sept. 2020  Feb. 2021 Jul. 2021 Now. 2021 Apr. 2022  Sept. 2022

Discipline Distribution

Management

Comprehensive
3.64%

Chemical
Science 0.37%

Medical

T Science 0.22%

Material 4.20%
Life Science
4.61%

Mathematical

and Scientific )
Science 4.63M
Information

Science 9.42%

Data Application Fields

25.00%
20.00%
15.00%
10.00%
5.00% I I I I
0.00% N
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@BAR

Digital Belt and Road

The Data Sharing Service
Platform provides free Earth
science data resources that
are available for users all over
the world, mainly from China,
the United States, and Europe.
Many of these users are in the

field of Earth science.

www.dbeltroad.org



Big Earth Data Science Engineering Program (CASEarth) — o~
Distributed Sub-systems »’ BAR

Digital Belt and Road

’

5
BAR s HCET
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OCEANOGRAPHY BIG DATA

A Big Foah Dars Plaform for Three Poles

DATABANK B EEiES |8

DATABANK Remote Sensing Data Engine
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Poles is a polar research project driven by polar big data and unprecedented climate and environment changes from an integrated, interdisci

MapBiothE&MmitE CAS Earth - M58 FRBAEATHRATFRR

www.dbeltroad.org



‘EHEI.‘.'T'H“ H#i



Big Earth Data Science Engineering Program (CASEarth) —
Data Bank Sub-system

® Completed 500,000 scenes, 12 types per
scene, and a total of about 6 million RTU
products

® Phase 10 has a 30-meter resolution of
global image

® Phase 4 has a 2-meter resolution of
national image

® More than 20,000 scenes of RTU products

in key sub-regions




Big Earth Data Science Engineering Program (CASEarth) —
Data Monitoring Sub-system

sz CASEarthFAFEIZISES

FAFEHTEA T
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Digital Belt and Road

CASEarth Classification System

—Data recommendation, Data
Filtration, Data association, etc.

www.dbeltroad.org



Big Earth Data Science Engineering Program (CASEarth) — 7
Datasets @BAR

Digital Belt and Road

Remote Sensing Datasets

o
i

Atmospheric Datasets

ERBIER KSHIEE

Basic == Bio-ecological
Geographic EhlthiPsiBeE &

Datasets
Datasets

puli bl §iE2 3

Land Monitoring Datasets

Thematic Datasets

www.dbeltroad.org



Big Earth Data Science Engineering Program (CASEarth) — g
Classification Systems for SDGs and Big Earth Data QBAR

For big Earth data resources, continuous and systematic methods are applied to enhance its
classification systems and whole-life management. SDG Centre unifies the two classification systems for

SDGs and Big Earth Data.

B Discipline Classification for Big Earth Data

« Mammals « Satellite «Land ...
*Birds Remote use/cover e Temperature
. . . . S g . . N .
The level 1 category consists mainly of 1 6 P B hish e e _ﬁ:gzﬁgteaﬁon
Earth system circles, which are further Reptiles Remote - Soil » Humidity /
... « Desert/Deser Dryness
divided into ten major sub-circles, Earth observation 4.8PB - Algae plants t - Evaporation
. . «Seed plants *Wetlands +Sunlight
including atmosphere, land surface, _ o ‘I(\J/IC@?“ Scent . Forests + Barometric
. *Marine ... pressure
. Y .
human, biology, ocean, cryosphere, S TG Bactars Biology -Surface +Wind
. . . *Mariné Water « Radiation
solid Earth, solar-terrestrial space _ " Fungi Chemistry
physics and astronomy, and Earth Land surface and solid Earth 0.2PB e
imate Action i
. +SDG2.1 Zero Hunger
observation. The level 2 category -SDG13.1 Climate- 2" 8 [l el
i i Related Disasters oer malnutrition
contains keywords for each circle, a .5DG132 National  °9"2PhY 50623 Agrctura
total of 148 indicators. polities fforms procuctivity anc.iareae
«SDG13,3 Education . ...
. ine »SD@G2.a Investment




Big Earth Data Science Engineering Program (CASEarth) — e
Classification Systems for SDGs and Big Earth Data QBAR

Digital Belt and Road

View All

m Discipline Classification for Big Earth Data Bl R e 3D N i —

B Classification System for SDGs .”“*» : |

Targeting the 6 SDG goals, the level 1 category
includes SDG2 Hunger Eradication, SDG6 Clean
Water and Sanitation, SDG11 Sustainable
Cities and Communities, SDG13 Climate

Action, SDG14 Marine Resources, and SDG15 | science for a changing world
. | e tBELNEE =S
Terrestrial Ecosystems. The level 2 category

contains sub-goals within each goal, a total of

60 indicators. profiles.unstatshub.org/chn#goal-2
| SDGs Level 2 Category reference (English):
https://unstats.un.org/sdgs/indicators/Global%20Indicator%
20Framework%20after%202021%20refinement_English.xlsx
SDGs Level 2 Category reference (Chinese):
https://unstats.un.org/sdgs/indicators/Global%20Indicator%
20Framework%20after%202021%20refinement.Chinese.xlsx

25

SDGs Level 1 Category reference: https://country-



https://country-profiles.unstatshub.org/chn#goal-2
https://country-profiles.unstatshub.org/chn#goal-2
https://unstats.un.org/sdgs/indicators/Global%20Indicator%20Framework%20after%202021%20refinement_English.xlsx
https://unstats.un.org/sdgs/indicators/Global%20Indicator%20Framework%20after%202021%20refinement_English.xlsx
https://unstats.un.org/sdgs/indicators/Global%20Indicator%20Framework%20after%202021%20refinement.Chinese.xlsx
https://unstats.un.org/sdgs/indicators/Global%20Indicator%20Framework%20after%202021%20refinement.Chinese.xlsx

Big Earth Data Science Engineering Program (CASEarth) —
Classification Systems for SDGs and Big Earth Data

Tag Extraction Technology for Big Earth Data

Based on the Internet, computer and geographic
information technology, we established a service system
with metadata storage and semantic recognition of Big Earth
Data. The prototype system shows the interface of discipline
classification and SDGs classification. By clicking the
corresponding level 2 category indicators, the metadata
information of the dataset can be associated, and the
assigned tags are presented at the same time.

Online
Service>

= < Prototype _—
i Systems

@BAR

Digital Belt and Road

The Big Earth Data Database Repository List currently has

1,178 items provided by Aerospace Information Research

Institute, CAS.

» Features: word segmentation; part-of-speech tagging;
adding user-defined dictionaries and many other features

Each word segmentation tool is evaluated based on its precisio
n (P), recall (R), and F-measure (F) values to select out the one
with the best performance.
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Big Earth Data Science Engineering Program (CASEarth) — List

of Datasets

JFE BRI X IR

A5H
HiEE

TR
HiEE
aKFE
izt

HEREH ot

HEBS RIS NNIESE (2017-2018)

ttp://data.casearth.cn/sdo/detail (SfeaBIE8 1 9aec3 30450 Thed

BRI MNIESE (2018-2019)

http/ /datacasearth.cn/sdo/detail (Sfeacfl 58 19aec33045hThea

PIER SRR TR RN (2020-2099)

http://data.casearth.cn/sdo/detail /Sfeaed25819aec33049bThee

L OSTRAT  WEGEE (2015-2018)

http:/{data casearth cn/sdo/detail/Sfea el 258 19aac 3130480 Theat

ZEZRARTSEMERETE. BTFHENRENIES
(2000-2016)

http /datacasearth.cnfsdo/detail Sfeacil 581 9aec 330450 Tol5

TR A PP T B (2019)

http://datacasearth.cn/sdo/detail Sfeacil 581 9aec3 30450 Tole

RIRRR SRR A IORE (2019)

hitp:/fdata.casearth cn/sdo/detail/Sfea el 258 19aec 313049070 T
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Development and publication of basic data, public products, -
and thematic Products 2022 for SDGs @BAR

Digital Belt and Road

D Ba SI C Data 2HSICAME~RGEFE (20224)
;= BE R BT i r AR I“ﬂﬁgﬁg GBS s TuEs
Fields 1 SHigHAEKEES i 21F 2015, 2018, 2021 =F 103 ¥DA19090121
.. 2 SBESE (o) HES g =31 2010~ A 10F3# ¥DA19080503
Atmosphere, land surface, humanities, -
. . 3 SHTFREN=R it 23 2000~ & 192 1DA19030202
biology, ocean, cryosphere, solid Earth, DR
H H 4 ( 2000\2?{5\?015\2030 L k= 2000~ hEF 3034 JDA19090125
solar-terrestrial space physics and
. 5 SEpAEENESR s 23 2015~ Fat:3 30 ¥DA19090300
astronomy, Earth observation, and others. - JUSEE E— o — " - —
Spatial Scope 1 LSHEDHEERSS | W 25 2000-2019 F 5005k XoA13080203
Global / Regional / National / (SDG integrated 5 SHATERRR - 258 so00-2015 i o0k %ngg%
application demonstration provinces, cities o |[DMIMEEEESAL) gy 434 2000-2019 x 00 012080503
and cou ntiES) 10 Sl ERREAT e 23 2000-2019 Z 5003 YDA19080303
. 1 %ﬁﬂﬂ—f%%nnlﬁiﬁ%ﬁi‘é‘ﬂ s $3f 2000-2019 & 5004 ¥DA19080303
Tlme Range 12 ii*j(ﬂ'.}i‘&]jiﬂf(ﬁ)ﬁﬁﬁﬁ s E=s4 2015, 2018, 2021 7 5004 FDA19020304
Continuous since 2015 13 %ﬁi’mﬁggﬁﬁﬁ s 23 2018, 2021 / 250% XDA19090124
» 2 TRPNZ. 5/PMOERRG & . - o - ol P
Data source » SHSDGABEERESE (20225F) SHESSDCAEIE=RERSE (20225) hESDGAEIEF=RESE (20225) FEEPRXESDCARB-REE .. @
Particular focus on domestically produced data Global SDG Data Product Sheet (2022)
Standardized to meet SDG M&E requirements for
quality

www.dbeltroad.org




Development and publication of basic data, public products, -
and thematic Products 2022 for SDGs @BAR

O Public
data

Produce public products focusing on SDG
monitoring and evaluation. The accuracy
of the products shall be endorsed by
international peers or of better quality
than similar products worldwide.

Digital Belt and Road

SHEEspc ABE~RERFE (20224)
#s HEFEREG B8 | cmem e | GP00E | S| Famss CEIN
1| ARIARTERATHER AR FRIL AR e
2 R AR F B it A *E
3| ASBSERLRRMMERETTST AR A+ EBHE
. TAE RO TR G SRR TR AEN i
5 BEEE™S LR/E 10 mE— FiE/AE
6 B RAREIK) /KO I8 veE | 10m | mE- SHR/ B
1| BRI ERRANKAERLES vRE | 1 | WE- | LESE/EIE
8 BRI NS vE | 4w | WE- EHE/EES
9 FUOTEEERS S FHRE W | RIHE b | WEZ EOR
10 TRy s | 1| wamy %50 mES HER
1 M AT KB 2020% wE= I
12 P AR R0 ok R R0 EMBE | 2020% WA= s
13 TEHlonns ok BRI EMBE | 2020% WA= s
W | B LAEZERAL. SRR S e S sA/% WA= Bt
. | 2BEESDCARE-RERSE (20225F) FESDGAEIE-RERE (20225) FEAEDXKESDGARIE-REEE (20225) ) LT

SDG Data Product Sheet for Global Regions (2022)
SDG Data Product Sheet for China (2022)
SDG Data Product Sheet for Typical China Regions (2022)

www.dbeltroad.org
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Big Earth Data Science Engineering Program (CASEarth) — fﬂ)
Thematic Datasets 5 BBéRJ
https://data.casearth.cn/thematic/brics 2022 china?lang=en US

OThematic

Propd'&ﬁhdﬁtSproducts such as resource environment, biological ecology, disaster emergency, etc., that are reliable,
complete in regional coverage, and have a suitable resolution for global, regional, and national SDG monitoring and
assessment, as well as integrated application demonstration.

Thematic Dataset

g?‘é?ﬁ DATAfor SDE —
O CLAS 2022 | Bricsg
UN 2023 Water Conference : ® l 2022 CHINA =
SO 3016 ChdiPoii Data ProductaFic. T iy Wi Eons. Global Water Resources ... Hainan Resources and E... CBAS Global Data Produ... The Sustainable Develo...
Based on the variational optimization technol... The data products of the abundance of cocco,

Update Date: 2022-10-17 View details Update Date: 2022-10-17 i
w—1¢—"
v

e
=)

S

[1998.05

=

v

(B0 37!
]
G4 o5 we wr s u

=
[P o s oo

Global daily 1-km actual evapotranspira... Global 1-km cropland water-use efficie...

Data products of 0.5 ° picoplankton ab... 1998-2019 Global 1-degree Microtype ... The evapotranspiration (ET) in this product re... The cropland water-use efficiency (WUE) is cr... Datasets of Normalized Vegetation I@Q

Update Date: 2023-03-22 View details Update Date: 2023-03-22 View details

The product is picked based on a total of five...


https://data.casearth.cn/thematic/brics_2022_china?lang=en_US

Big Earth Data Science Engineering Program (CASEarth) — e
Thematic Datasets QBAR

202062 BR30mBEHES A ..

2000-2020{F 2 FK30mA KA. .

2020 F25k 30m Ktz .

2000-2020 25k 30m LT,

2020 427 30m HtFHEEE. .

2020 E27R 30m PHETES ...

BFRER

BEA: sRt=hE
Hif: +8601082177601
#BfF: datasharing@cbas.ac.cn

Rl uEssRAEuREm s
(CBAS)

vy SHAEHEEREIETR (CBAS . language w

SHEFHETRREETm (CBAS 2022)

GBASIGleballD @@ﬂ@ forgSUistainableld

UESEEASEEFHRTL (HCBAS) RERASENTSSES, INTEERIS EEHREE030E
WEATEL, EMENEE, SRNERNER, BtSTUNRERENARBETREERE, IS REFeaARTRYE
Tik.

20226, ESHR/HEERARRLOERRERS, ASERMELEES \SEERAKESE, BERAE2030E
WETNEIE, ESEmSHK, EERKNEERE, S, K FEPNEeENSe nERaRER, AHEs
CBASSHIFRRRHESR, EERNMTHELINXEESDCHER EFNIIRIIERERES, MESLREREVKAE
2030F TR AR ERIFHIEE,

BEFE: (BASSTROTEEA I m(2022).pdf
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BRICS ﬁ

2022 CHINA 2
Data Products for List of biological
BRICS Countries species in China

UN 2023 Water Conference

Global surface coverage

Global Water Resources ; oo
fine classification products

Data Products

.
£%
%2ty

‘an

DATATorESDC
CEAS 2022

CBAS Global Data Produgts /\p/ @lg

of ocean eddies




@BAR

Digital Belt and Road

Global and Regional Data Products

Development and Release of
Thematic Data Products for BRICS
Countries

www.dbeltroad.org



¢
Q Develop SDGSAT-1 satellite data sharing policy and open dat@ BAR
srics sharing services sk

SDGSAT-1 is the world's first scientific satellite dedicated to serving the United Nations 2030 Agenda for
Sustainable Development, and the first Earth observation satellite from CAS, as a part of the "Space
Science (Phase I1)" Pilot Project under CBAS. By following the principle of "open data", SDGSAT-1 takes full
advantage of the value of data throughout its life cycle, adheres to the national scientific data sharing
policy, and follows the UN 2030 SDGs as guidelines for developing open data sharing policies to support
scientific research and achieve the SDGs.
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Q Launch of the world's first sustainable development science ﬁ\eﬂ &
- "SDGSAT-1" - E

BRICS

2022 CHINA Ei

Digital Belt and Road

First Earth Science Satellite of CAS
Delicate delineation of "traces of
human activities"

4 Nov. 2021 Successful launch

"cBAs ) SDGSAT-1

) aREERRYIE

H M Equipped with three payloads of thermal infrared, low
| & light level and multi-spectral imageries for integrated
i design and multi-modal manipulation with high accuracy

\ and the highest microscopic resolution in the world.
e ..;. -~ } ﬂ M Serve the SDGs and support indicator studies reflecting
T o | AT il b A p i i
_ | ; human-nature interactions.
¥ - ¥ XINWENTLTANBO I ﬁ@mlnﬁgjjﬁﬁaﬁﬂ;ﬂg . .
m— 5 T i 4 M Achieve global data collection to support unbalanced
A Chlnese Long March 6 rocket lifts off from Taiyuan Satellite development and bridge the digital divide.

Launch Centre carrying SDGSAT-1 on Nov. 4, 2021.
yiNe www.dbeltroad.org



s The first images of Sustainable Development Science Satellitﬁ
sricsg 1 (SDGSAT- 1) were officially released in Beijing on Dec. 20, \=® BAR

:ﬁ‘"#‘ 2021 LT AR DR EE A

Digital Belt and Road

Wy

. . "

The Bird's Nest and the Water Cube

M Precisely show the city road network, buildings and
other patterns.

M Clearly identify the real color scenes of the Water
Cube (blue), neon lights (red) and streetlights (yellow)
at night.

FIEEAERIZEPETS ( SDGSAT-1 ) fHEREN

iTiERTiE) : 20215119 26H T, "
TESHHEE ¢ 40K
HEMES 3 (R)2(G)1(B)

Glimmer Satellite Color Image, Beijing www.dbeltroad.org

(]
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De Gaulle International Airport

s trietnn i B i - Synthetic color glimmer image / 10m, Paris, France
R 5 (2 @ 1 ® www.dbeltroad.org




BRICSE

2022 CHINA

Q Data Product of Sustainable Development Satellite 1 (SDGSA@
1) for BRICS countries -/ BAR

Digital Belt and Road

SDGSAT-1, equipped with three payloads of thermal infrared, low-light level, and multi-
spectral imageries, can obtain high-quality data as well as full-time monitoring to facilitate

the evaluation of SDG indicators representing the interaction between human activities and
nature.

Mosco New Delhi Pretoria
Spatial resolution: 40 m Spatial resolution: 40 m Spatial resolution: 40 m

Band combination: B3 (R) B2(G) B1(B)  Band combination: B3 (R) B2(G) B1(B) Band combination: B3 (R) B2(G) B1(B) Band coWBVﬁ%’t-iQr@@'@@@%ﬁ}.@fﬁf}um)

Brasilia
Spatial resolution: 30 m



BRICS

2022 CHINA

Launch of SDG Data Products for Global and BRICS

Countries

O SDG data products were launched at national and
regional scales for global and BRICS countries. (Zero
Hunger, Sustainable Cities and Communities, Climate
Action, Terrestrial Life)

0 SDGSAT-1 satellite data products for typical regions
Data included in annual release

@® Spatial distribution of core urban built-up areas in BRICS
cities with population over 300,000 in 2000-2020;

® Global 30-m impervious-surface dynamic dataset in 2000-
2020;

® Global 30-m spatial distribution of forest cover in 2020;

® Global 30-m spatial distribution of cropland in 2020;

® Global 30-m cropping intensity in 2020;

® Global 30-m burned area distribution in 2020;

® Global 30-m spatial distribution of mangroves in 2000-
2020;

@® Data product of SDGSAT-1 for typical regions in BRICS
countries in 2022;

g 7’z
- Launch of SDG Data Products @BAR

Digital Belt and Road

Launch Time

Phase |: April 2022 (BIRCS Forum on Big Data for Sustainable
Development)

Phase Il: September 2022 (2022 International Forum on Big Data for
Sustainable Development Goals)

Map of eare built up areasin BRICS cities with papulation sver 300,000 [2000-2020)

Spatial distribution of core urban built-up

areas in BRICS cities with population i
over 300,000 in 2000-2020
(CBUAD_BRICS_2000-2020)

. i e . ® Distribution of core bullt.up areas in cities witn a population of moss than 200,000 in BRICS countrics
@ . iny n satellites
- i | 5, 2005, 2010, 2015, e

1 Table of care built-up areas in BRICS cities with papulation over 300,000 in 2000-2020 (Unit:km?) =

n e It-up area datasets
in BRICS cities with population over 300,000 (CBUAD_

Country | Number of cities 2000 2005 2010 2015 2020

433 1862484 2536340 3199180 AIS5RS 6205235

157 10567 66 13870.26 1554361 168076 2200501

65 E055.80 STLIE 10756.36 126015 1251419
50 4277.00 5646.57 6260.78 6542.13 TAIL59
1 390274 523578 5895.99 G1EL.46 674Z.11

Spatial distribution of core urban built-up areas in BRICS cities
with population over 300,000 in 2000-2020 (One page from the

brochure) www.dbeltroad.org



s GISD30: global 30-m impervious-surface dynamic dataset from 20%
sricsg  t0 2020 w’ BAR

Digital Belt and Road

GISD30 revealed a significant increase in the global impervious surface from 696,000 km?
in 2000 to 1,107,300 kmZ2in 2020, a 59.08% increase about 411,300 km? , Meanwhile, the

growth rate of the BRICS countries exceeded the global average, accounting for 40.7% of
the global total increase.

Global 30 m impervious surface distribution dataset in 2000 600
; : ; : } : i ! |
Global 30 m impervious surface distribution dataset in 2005 ~ S00 GlOb al
T T T T T T T T T T ‘ E
4
Global 30 m impervious surface distribution dataset in 2010 E 400
T T T T T T T
| X
Global 30 m impervious surface distribution dataset in 2015 z 300
T T T T T T T T =
| p
Global 30 m impervious surface distribution dataset in 2020 E 200
T T T T T T T T
£ 100
3 E
e 4 0
g g e o e Asia North America Europe Africa South America Oceania
e CE" s
& e D 250
L 3 Ll i
L W ety Y gv ey .
* S £ 200 BRICS
_0 L ; o ng
[ . : X 150
v g
1 =
- g 100
=
' 2 50
0 E
1 I 1 L L 1 L 1 1 L 1 -
/] 3,000 6,000 12,000 Proportions of impervious surface 0
[ —

| | . I ] i : : . N
fan 0.00 005 .010 050 .100 .150 .200 .025 300 350 400 .450 .S00 .650 800 100 China Brazil India Russia South AAI;L‘i r



BRICS

2022 CHINA

* From 2000 to 2020, the land
consumption rate (LCR) and
population growth rate (PGR) of
the BRICS countries shown that
the urban expansion was faster
than its population growth rate.

* The overall LCRPGR shows a
downward trend, and there is a
trend towards equilibrium in
urban sustainable development,
but the coordinated development
of population and land

urbanization still faces challenges.

(Il' 0"s q 0°N (I} 0"N

00°S

Q’ Monitoring and assessing urbanization progress in theq
BRICS countries from 2000 to 2020 ( BAR

Digital Belt and Road

10° 0°0"W
2000-2005

LCRPGRA

® LCRPGR =-1

®  -1< LCRPGR =0
® (< LCRPGR =1
® 1< LCRPGR =2

® 2{ LCRPGR

=)
=

=]
=

. .08 3‘.‘5-‘ ] : .

) =
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Built-up area (m%/person) in the BRICS from 2000 to 2020

3000

2500

2000

1500

1000

- il 0 ool 1l o
0

2000 2005 2010 2015 2020

m China mIndia = Brazil Russia mSouth Africa

LI I S S

-ad.org



‘ .
o
sricsg | === 2020
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€ By the end of 2020, the total forest
area in the world was 3.684 billion
hectares, accounting for 28.03% of
the total global land area, equivalent
to 0.47 hectares per person.

€ BRICS countries contributed 38.70%,
with forest coverage reaching 36.15%,
exceeding the global average.

€ The validation results showed that
the GFC30 dataset achieved an

overall accuracy over 85%.

T GFC30: Global 30-m spatial distribution of forest COV@@ BAR
-0

Digital Belt and Road

Global 30-m map of forest cover in 2020

www.dbeltroad.org
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s 2023 WATER [t
Vara ¥ CONFERENCE M8

Global Water Resources Data Products @BAR
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To serve SDG6 monitoring and assessment, CBAS has developed 7 sets of global and regional
water resources data products. These products were presented to the President at the UN
2023 Water Conference.

VL & M Global daily 1-km actual evapotranspiration from 2000 to 2021
M Global 1-km cropland water-use efficiency product from 2001 to
Global Water 4 2020 _
Resources "&% i M Global annual maximum land surface water cover (2000, 2005,
Data Products _ % - & = = 2010, 2015, 2021; 30m)
- = /ﬂ :
M Global surface water extent dynamics (2000—-2020, 8-day, 250m)

M Global 500-m Forel-Ule Index product of large lakes in 2000-2021
M Algal blooms of global large lakes(2000-2021, 250m)
e o T oo e e M Groundwater storage change in Africa (2003-2020, 0.5°)

PHTHEETRE S
o

www.dbeltroad.org



i~ ‘ | = UN = NEM YoRK
= = 2023 WATER [
4p0 ' CONFERENCE

GCWUE_2001-2020: Global 1-km cropland water-use efficier@
product from 2001 to 2021 w’/BAR

* The results showed that cropland water-use efficiency in agricultural areas around the
world has increased (16.4% on global average) in the past 20 years, but there were
significant spatial variations.

* Similar increase can be found in rainfed and irrigated crops (by 16% and 20.2%,
respectively).

Digital Belt and Road

=5z

* e ko o
SR o
o ¥ WORRE S ,% 3
Ry N i Yo
\ v \li;*" Ry (a) Trend of global crop water-use efficiency
hwmif '\.*' Lo
i \! . : &, 1 [ crop WUE increase between 2001 and 2019;
e ot o e 16.0% 202%
p',& f* i 0.05 | mmm rainfed cropsmmm irrigated crops
g =
ol . £ o
| 4 g
5 .05
=
g
Bﬂll?@@f@@""@’\%@\Q\.\\”{"\“\“\b{\\%\“
S S TS S S S S S S SSS
Interannual Trend of Cropland Water Use Eﬂi:wm"y (g C/kg H20) Sogi st oo Yea
m + | (b) Trend of global water-use efficiency of rainfed and irrigated crops
Spatial distribution of interannual trend of global Statistical analysis of interannual variations of global
cropland water-use efficiency cropland WUE

www.dbeltroad.org
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Big Earth Data Science Engineering Program (CASEarth) — ®
Release of the List of Biological Speciesin China Z)BAR

Digital Belt and Road

The 2022 edition of the List of Biological Species in China
contains approximately 135,000 species and infraspecific units,
including 122,000 species and 13,000 infraspecific units.
Among them, there are about 66,000 species in the animal
world, 38,000 species in the plant world, and 31,000 species

in the biological groups such as fungi, bacteria, pigments,
protozoa and viruses.

Published on

May 2022 Biodiversity Day

Provide Data Support to

& B L= D 2 =

O relevant national ministries and commissions, conservation
management departments at all levels, domestic and foreign
research institutions, universities and enterprises, and
provided core fundamental biodiversity data.

——
BHORiIRE =&
wlina davidioides

O Support a series of biodiversity-related scientific research, Cgihlho

conservation decision-making, scientific popularization and F AR E pn A S TR MR AR
international communication activities. K

O Support the national implementation of the Convention on
Biological Diversity.
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Review of CASEarth Data Policy
——Independent Review of CASEarth

Data Policy and Implementation by
CODATA

www.dbeltroad.org



Big Earth Data Science Engineering Program (CASEarth) — o
Open Data — FAIR Principles QBéR‘,

*FAIR principles aim to enhance the usability and impact of data, promoting transparency,
reproducibility, and knowledge sharing in the scientific community.

FINDABLE ACCESSIBLE REUSABLE st =

A common

Unique identifiers Data is open, free All data is clearly ‘
and metadata are and universally described and programming
used to allow available for outlines associated language is used
data to be located research data-use standards to allow use in a
quickly and discovery efforts broad range of
efficiently applications

B U ey

www.dbeltroad.org

X



Big Earth Data Science Engineering Program (CASEarth) — g
CASEarth Data Sharing Policy QBAR

Open science and Open data

CBAS has established a platform for data-sharing under the full-life-circle data management,
with an aim to continuously support the SDGs as outlined in the UN 2030 Agenda, global Findable
development initiatives, and global climate and environmental hotspots. As such, CBAS is
now a leading practitioner in the development of scientific discovery driven by open data.

There will be some measures taken if CASEarth data policies Accessible

| are violated. Please view the data sharing license agreement
= for more details (https://data.casearth.cn/en/statement) .

jor OP g 598
9 Y

Inter-
operable

L
E!‘i: S Data Sharing and Service Portal

5
Samars”

Dataset Search ~ Lienc

«d as stated in item 1 of this Section

s of the People's Republi

Reusable

@ and using the material information provided on the

www.dbeltroad.org


https://data.casearth.cn/en/statement

Big Earth Data Science Engineering Program (CASEarth) —

#
M)
Independent Review of CASEarth Data Sharing Policy by CODATA,(" BAR

Opening Big Data for a Sustainable Future: Review of the CASEarth Program's Data Policy

igital Belt and Road

CODATA conducted an independent 1.5-year review of CASEarth's Data Policy and Implementation. The consultants
recognized that CASEarth has made great contributions to developing advanced SDG data products that support decision

making and scientific research.

Simon HODSON

Executive Director of CODATA;
Vice-chair of the UNESCO Open
Science Advisory Committee;

Robert SAMORS

Senior Scholar for the APARD
Initiative; Coordination Officer for
e-I&DM Project; Senior External
Relations Manager in GEO;

Paul UHLIR

Founder and former Director of the
Board on Data and Information of
NAS; Past Chair of the CODATA
Data Policy Committee;

September 16, 2022

sepr

Opening Big Data for a Sustainable Future:
Review of the CASEarth Program'’s Data Policy

CODATA, the Committee on Data of the International Seience Council; Samors; Uhlir; LI; Hodson

The Chinese Academy of Sciences Big Earth Data Science Engineering Program (CASEarth Program) is a well-structured,
well-funded research activity that is perhaps the most prominent research program now at CAS. By revising its focus to the
United Nations Sustainable Development Goals (SDGs) during the course of this review, the Program has sought to achieve
global international prominence and relevance that will carry it forward through the International Research Center of Big
Data for Sustainable Development, or CBAS, beginning in early 2023. It therefore promises to assume a leadership rolein
Chinese and international research on the SDGs using Big Data

A major part of that leadership and prominence can be attributed to the CASEarth Program’s open data policy and the free,
online availability of many of its data holdings. These networked data have both classic public-good characteristics and
support the highly important public-interest objectives that are embodied in the SDGs themselves, particularly for the Low-
to-Middle-Income Countries (LMICs).

This review report is intended to strengthen the CASEarth Data Policy and, accordingly, the impact of the Program for the

SDGs, the international research community, and CAS itself. Itis our hope that the suggestions presented here will help
improve the Program to achieve its desired full potential

This independent review was conducted by CODATA, the Committee on Data of the International Science Council.

OPENING BIG DATA FOR
A SUSTAINABLE FUTURE

Review of the CASEarth q}
Program’s Data Policy &=

9 7

@ views & downloads

See more details.

BpenAIRE

Publication date:
September 16, 2022
Dol
Communities:
CODATA
License (for files):
[ Creative Commens Attribution 4.0 International

Versions

Version 1 Sep 16,2022
10.5281/zenodo.7085232

Cite all v ersions by using the DOI
0 a

0 his DOI
and will always resolve to the latest one. Read more.

Share

ata OPENING BIG DATA FOR
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Review of the CASEarth .z,
Program's Data Policy '@

i OPENING BIG DATA FOR
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Program’s Data Policy @
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Big Earth Data Science Engineering Program (CASEarth) — --CODATA |
Recent Reports ’

“Scientific Data Management Plan (2021)” —-
“Monthly Data Sharing Report for Big Earth Data" 7/
"Annual Data Sharing Report for Big Earth Data (2020)"

“List of Shared Datasets 2020“

“Data Assessment Report 2020”

“Opening Big Data for a Sustainable Future — Review of the

CASEarth Policy”
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Practical Guide to CASEarth Data
Sharing Platform

——Registration/Data Search/Data
Download

www.dbeltroad.org



Big Earth Data Science Engineering Program (CASEarth) — Q
Guide to the Data Sharing Service Portal r—-’i BAR
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Step 1: Sign up Step

wnloads | Update Time

o
=
@
&
=

Y Filtration Conditions Sort By: Hit Rate | Na

Clear All %

Sign Up CSTCloud passport

Pan-TPE soil map based on Harmonized World Soil Database (V1.2)

* True Name Sian In vouae signing in o SEEkSS : o .
g SRy |- 'asct Categories ~ W The main fields of the soil property sheet include: ID (database ID) MU_GLOBAL (Soil Unit Identifier));

. = Zero Hunger ~ - M SU _SYMI0 (name of soil in the FAQ90 soil classification system); SU_CODE soil charting unit code
* ch t i - -
s k8vngl Change: CSTCloud ID wuwr@aircas.ac.c W SRR sU_CODE74soil unit name SU_CODEBS soil unit name SU_CODES0 soil unit name DRAINAGE (19.5);
Clean Water and Sani... -~ s e
* CSTCloud ID Please input your email =
Password ST . e
I‘ Sustainable Cities a... ~
Please input your CSTClc Climate action A
* Mail Verification | Please enter email verification co
Code m Life below Water ~ ¥
* . AxERARAT I 1 1 : . + o
Fhone Number | Il - +86 186 Life on Land - Dataset of soil texture on the Qinghai-Tibet Plateau (2010)
Get verification code i oil data are extremely important at both global and local scales, and in the absence of reliable soilsoi
Get verification cod Others Soil d I bath global and local scal d in the ab: f reliable soilsoil
name in a soil classification system); SU_CODE Soil mapping unit code SU_CODE74 Soil unit
Phone Verification | Plessa onter ho verfication code | File Type nameSU_CODESS Soil unit name SU_CODESO Soil unit name DRAINAGE(19.5); REF_DEPTH(Soil reference
‘ - . - -
ID Card Number GeoTiff(224)  XLSX(122) 2021-09-23 Number of files: 21 Downloads: 0 Views: 1
shp(37) NetCDF(37)
Qrgnization p— =
nc| pg T T T
* Password S t 3 txt(7) shape(5) L
Weak Middle Strong e p grd(5) dat(4)
At least 10 characters, including at least upper case lefters, lowercase letters, numbers and special L
characters / I_O Ca t{ word(4) json(3)
I 'f' grib2(3) Grid(3) L we e e = 1]
* Reenter Password ClassilITl Concentrations of soil POPs in the Tibetan Plateau (2007-2009)
csv(3) Mat; Json(3)
O Read and Accept <CSTCloud ID User Services Agreement= ASCIIE2) adi(2) v This data set is the spatial distribution of scil POPs in the Tibetan Plateau, including OCPs, PCBsFourty soil

samples were taken from remote sites (i.e, away from towns, roads, or other human activity) in 8 soil zones
Sign Up of the Tibetan Plateau in 2007.

Www.apeitroaya.org
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Step 4: Data Download File Name File Name

1990 global 30m surface coverage fine classification products Aerospace Information
Research Institute, File name

Chinese Academy of File name File size Date operation
Data Identification: Release Date: 2021-09-23 Sciences
DO 1012257 casearh §123651420250770c2051e43 . 5_2020 UserGuid GLC_FCS30_1990 EONS50.tif 41.79MB 2021-09-23 | Preview Metadata Downloads FilelD
CSTR: 31104 11.casearth.6123651428a5870¢2a5 1043 Phone : 010-82178163 - - - . . :
PID: 21.86109/casearth 6123651428a5870c2a51043 Mall = liuly@radiac.cn
=y
S 5_20205£1k30 GLC_FCS30_1990 EONSS.tif 11.87MB 2021-09-23  Preview Metadata Downloads FilelD
Land-cover is an indispensable basic information for climate change research, ecological environment assessment I Data Association >>> f
and gecgraphical situation monitoring. In recent years, with the continuous improvement of Remote Sensing Science . N .
and technology and computer storage and computing capacity, the application demand of long time-series global . GLC_FCS30_1 990_E0N65-tlf 447MB 2021 _09_23 PrEVIEW Metadata DO\"."nlOadS FIlelD
30m land-cover dynamic monitoring products is becoming more and more urgent. To achieve the goal of 0_EON10.tif
automatically monitering long time-series global 30-m land-cover dynamics, we used our newly global 30-m land- . . .
cover products with fine classification system in 2020 (GLC_FCS30-2020) as the benchmark reference dataset, and . GLC_FC830_1 990_E1 OONOtIf 2945MB 2021 _09_23 Prewew Metadata Downloads FIlelD
then proposed a novel and automatic land-cover monitoring strategy by coupling with continuous land-cover O_EO N 1 5-1]1:
change detection models with the dynamic updating algorithms, and finally produced the time-series global 30-m GLC FCS30 1990 E100N10.tif 16.08MB 2021-09-23 Preview Metadata Downloads FilelD
land-cover dynamic monitoring products (every 5-years) using the continuous time-series Landsat imagery. It should 0 EONZO.tif — - - . -
be noted that our global land-cover dynamic monitoring products inherited the classification system of GLC_FCS30- — At
2020, containing 29 land-cover types.0 Zhang, X, Liu, L, Chen, X, Gzo, Y, Xle, 5. Mi, L, 2021. GLC FCS30: global land- GLC_FCS30_1990_ET00N15.tif 32.32MB 2021-09-23 Preview Metadata Downloads FilelD
cover product with fine classification system at 30 m using time-series Landsat imagery. Earth Syst. Sci. Data 13, 0 EO N 25 tlf - - -
2753-2776 , hittps //doi org/10 5194/essd-13-2753-2021. Zhang, X, Liu, L, Wu, €, Chen, X,, Gao, ¥, Xie, S, & Zhang, I Data Recommendation - .
8. {2020). Development of 2 global 30 m impervious surface map using multisource and multitemporal remote GLC _FCS30 1990 E100N20.tif 57.00MB 2021-09-23 Preview Metadata Downloads FilelD
sensing datasets with the Google Earth Engine platform. Earth System Science Data, 12, 1625-1648, - 1985 global 30m surface ¢ 0 EON30 tlf - - -
https://doi.org/10.5194/essd-12-1625-2020. Liy, L, Zhang, X, Gao, Y, Chen, X, Shuai, X, Mi, 1, 2021. Finer-Resolution - 1995 glabal 30m surface ¢ - . . .
Mapping of Global Land Cover: Recent Developments, Consistency Analysis, and Prospects. Journal of Remote GLC_FCS30_1 990_E1 00N25.tlf 71.31MB 2021-09-23 Preview Metadata Downloads FilelD
Sensing 2021, 1-38 + 2000 global 30m surface ¢ . 0 EON35tlf
- 2005 global 30m surface ¢ _ - . . .
Quote Address: GLC_FCS30_1990_ET100N30.tif 48.12MB 2021-09-23 Preview Metadata Downloads FilelD
Liangyun Liu, Xiao Zhang.1990 global 30m surface coverage fine classification products,Beijing:Aerospace Informatio + 2010 global 30m surface ¢ . 0 EONA4OD.tif
n Research Institute, Chinese Academy of Sciences, 2021 doi-10 12237 /casearth 6123651428a58f70c2a5 1243 . 2015 global 30m surface ¢ _ - . i .
GLC_FCS30_1990_E100N35.tif 31.14MB 2021-09-23 Preview Metadata Downloads FilelD
Start Date: 1985-01-01 End Date: 1990-12-31 + 2020 global 30m surface c 0_EON45_‘[|f
Spatial Resolution: 30m Time Resolution: 5 years - Global land surface water ..
Geographical Scope: Global land area sharing Method: Public share - National Land Cover Class

Copyright otice ) D23 Global nesrsurface - Current page 2, total 963 records  first page  « 1 3 4 5 » endpage TPag
The copyright of this dataset is owned by the Institute of Aerospace Information, Chinese Academy of Sciences. Users

can use these data for free for scientific research. Research results need to indicate the source of the data. The data Otal 963 reco rds

may not be used for commercial purposes.
User Comment(0)  API 0.0

Product Number: XDA19090125_003 Create Institution ‘} API

Merospace Information Research Institute, Chinese Academy

of Sciences
Created By: Chinese A_cag:‘:yrgf Sciences Creation Date: 2022-03-30

Liangyun Liu, Zhang

File Size: 963 Current page 1, total 0 records

Storage Capacity: 20.48GB Views: 698 Otal 0 reco rdS

Downloads: 401 Data Format |JEE0THEI
Type Of Data: Raster
Data Label 1985-2020 § Dynamic monitoring of global 30m land-cover
«change detection rm
Leave A Co nt

Add label, confirm with Enter

Rating
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Downloads: 16

Type Of Data: Raster

Data Format: _
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BEICHELT N 1985-2020 | Dynamic monitoring of global 30m land-cover

change detection

File Name

File name

GLC_FCS30 2020 E125N30.tif
GLC_FCS30 2020 E125N35 tif
GLC_FCS30 2020 E125N40.tif
GLC_FCS30 2020 E125N45 tif
GLC_FCS30 2020 E125NS5.tif

GLC_FCS30 2020 E125N50.tif
GLC_FCS30 2020 E125N55 tif
GLC_FCS30 2020 E125N60.tif
GLC_FCS30 2020 E125N65 tif

GLC_FCS30 2020 _E125N70.tif

File size

4.98MB

7.92MB

23.78MB

29.45M8B

5.93MB

33.56MB

35.61MB

37.91MB

34.15MB

35.47MB

Metadata Details

Date

2021-09-23

2021-09-23

2021-09-23

2021-09-23

2021-09-23

2021-09-23

2021-09-23

2021-09-23

2021-09-23

2021-09-23

Add label, confirm with Enter

Preview

Preview

Preview

Preview

Preview

Preview

Preview

Preview

Preview

Preview

Download Metadata

operation

Metadata Downloads FilelD
Metadata Downloads FilelD
Metadata Downloads FilelD
Metadata Downloads File\D%
Metadata Downloads FilelD
Metadata Downloads FilelD

Metadata Downloads FilelD

BloCam (0, 106, 2160, 1184)

Metadata Downloads FilelD Ty R —

™ 00:00:00

=5 EEEE Obytes / 81GB

Metadata Downloads FilelD

Metadata Downloads FilelD

veltroad.org
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Guide to the Data Sharing Service Portal — Case Study

Basic File ID 614c70a008415d7514bcdas0
Information
File Name GLC_FCS30_1990_ET00N10.tif
File Path /casearth_data/XDA19090125/XDA19090125_003/GLC_FCS30_19
90_E100N10.tif
File Type tif
File Size 16.08MB
Create Time 2021-09-23 20:18:40
Update Time 2021-09-23 20:18:40
‘ Visualization Plugin tif

¥ Metadata

Close

@BAR
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Step 5: Viewing and Processing data
using ArcGIS or ENVI

Layer Properties

General Source Key Metadata Extent Display Symbology Fields Joins & Relates Time

Show: —
Vecks P Draw raster assigning a color to each value B =
Classified Value Field Color Scheme
Stretched
Discrete Color value - - - -

Symbol <VALUE> Label Count

CI <3l other values> <all other values>
<Heading>
0 0 0
10 10 3474981
11 11 10690079
20 20 8062277
51 51 10541

s 52 35177192

r - + &1 n
‘ N ﬂ Add All Values Add Values. .. Remove
‘ Default Colors

About symbology Colormap v Display NoData as Zl

"= BLiE

=
ii]
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Step 5: Viewing and Processing data
using ArcGIS or ENVI

» Classification system

LCid  Classification System Color
10 Rainfed cropland (255,255,100)
11 Herbaceous cover (255,255,100)
12 Tree or shrub cover (Orchard) (255,255,0)
20 Irrigated cropland (170,240,240)
51 Open evergreen broadleaved forest (76,115,0)
52 Closed evergreen broadleaved forest (0,100,0)
61 Open deciduous broadleaved forest (0.15<fc<0.4) (170,200,0)
62 Closed deciduous broadleaved forest (fc=0.4) (0,160,0)
71 Open evergreen needle-leaved forest (0.15< fc <0.4) (0,80,0)
72 Closed evergreen needle-leaved forest (fc =0.4) (0,60,0)
81 Open deciduous needle-leaved forest (0.15< fc <0.4) (40,100,0)
82 Closed deciduous needle-leaved forest (fc =0.4) (40,80,0)
91 Open mixed leaf forest (broadleaved and needle-leaved) (160,180,50)
92 Closed mixed leaf forest (broadleaved and needle-leaved) (120,130,0)
120 Shrubland (150,100,0)
121 Evergreen shrubland (150,75,0)
122 Deciduous shrubland (150,100,0)
130 Grassland (255,180,50)
140 Lichens and mosses (255,220,210)
150 Sparse vegetation (fc<0.15) (255,235,173)
152 Sparse shrubland (fc<0.15) (255,210,120)
153 Sparse herbaceous (fc<0.13) (255,235,175)
180  Wetlands (0,220,130) -
150 Impervious surfaces (195,20,0)
200 Bare areas (255,245,215)
201 Consolidated bare areas (220,220,220)
202 Unconsolidated bare areas (255,245,215)
210  Water body (0,70,200) | |
220 Permanent ice and snow (255,255,255)

230 Filled value (255,255,233)




Follow CBAS

nttps://data.casearth.cn/
nttp://www.cbas.ac.cn/en/

Nttp://www.casearth.com/

Contact Us

datasharing@aircas.ac.cn
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www.dbeltroad.org


https://data.casearth.cn/
http://www.cbas.ac.cn/en/
http://www.casearth.com/
mailto:yandm@aircas.ac.cn

Thanks

DBAR Secretariat

No.9 Dengzhuang South Road

Haidian District, Beijing 100094, China
Tel: +86 10 82178980

Fax: +86 10 82178959
www.dbeltroad.org
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SDGSAT-1: Satellite and Open Science
Program

Yunwei TANG
2023-5-29




Outlines @BAR
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1. SDGSAT-1 Satellite Data

Fo N
111

2. Open Science Program

(%) 3. SDGSAT-1 Data Download

www.dbeltroad.org



SDGSAT-1 Scientific Satellite @BAR
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'.Launched on Nov. 5th.2021, depicting anthroplc
_llnterac \. n wnth Earths enwronment

Synergetic observation-by three sensors, with 300km
swath width

» Glimmer: 10m panchromatic & / 40m RGB

» TIR: 3 bands, 0.2K temp. recognition

» Multispectral: 2 deep blue &1 red edge bands

Multispectral [ Thermal Infrared
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Technical Specifications @BAR
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Designed life: 3 years

Orbit type: sun-synchronous

@,
0’0

L/
’0

* _ _ Thermal 8-10.5 um
«» Orbit altitude: 505 km Infrared Bands i](?g~]]:;§ Mm
L . 5~12.5 ym
< Orbit inclination angle: 97.5° Spef”om Spatial 20m
. eter :
< Swath width: 300 km e
% Data collect mode: TIR+Glimmer (night), Bands B: 424~526 nm
) ) /Glimmer G: 506~612 nm
TIR+Multispectral (day), and single sensor. R: 615-894nm
Resolution o, 45 0 BGB: 40 m
/Glimmer ’ ! ’
/(If/:”r.mer B1: 374 nm~427 nm
ultispe B2: 410 nm~467 nm
ctral Bands B3: 457 nm~529 nm
Imager Multispectral B4 510 nm~597 nm
P B5: 618 NM~696 nm
B6: 744 nm~813 nm
B7: 798 nm~911 nm
Resolution

/Multispectral L0 G
www.dbeltroad.org

The orbit of SDGSAT-1 Tracks of satellite nadir points of SDGSAT-1



Characteristics of SDGSAT-1
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€ The world’s best comprehensive performance indicator for its wide swath width and high spatial resolution

Glimme

Multispectra

o o o o
o N B O ©®©

350

850

95

A

—_—

e (R

550

650 750

s ] e £} e ]

850
@il

EA

Innovation design

¢ 10m/40m

« 10m (PAN) + 40m (color)
« 300km

Highest ratio of swath
width and spatial
resolution

i * 30m : Glimme

0.2°C (@300K)
e 3 bands
e 300km

Advantage in monitoring
water and vegetation

« 2 deep blue

 lred edge

« 300km

Depict traces of anthropic activities

%
AES



Multispectral Sensor: water | Landsat80LI | Sentinel-2 SDGSAT-1
monitoring Spectral |Resolutio| Spectral |Resolutio| Spectral range Resolution\R

range (um) n (m) | range (um) n (m)
= Corresponding indicator: 0-380-0.420
« SDG 6 water environment
e SDG 14 marine environment
= Advantage: 10m, 300km wide, 2 deep blue

1 Road

0.43-0.45 30 |0.430-0.457 0.420-0.460 Deep

Blue

30 Blue
bands, 1 red edge band

Chlorophyll-a (up) | g 30 Green
and total suspend =

ed matter (down)

30
Red
Fish pond monitoring 06950715/ 20

0.731-0.749 20

0.765-0.793 0.765-0.805

o~
k
»
h
f’j’. X .' |55,
A




Corresponding indicator:
SDG 2 sustainable

TIR Sensor: fine-scale temperature distribution

agriculture,
SDG 6/14 water
environment

SDG 11 city environment
Advantage: 30 m (highest
resolution for civil use),
300km wide, 3 bands

MOD11 C1 global LST

@BAR

Digital Belt and Road

Satellite Landsat-8 MODIS-1B SDGSAT-1
TIR band 10 11 31 32 1 2 3
Center 10.9 12 | 11.03 | 1202 | 935 | 1073 | 11.72
wavelength (um)
Spectral range 10.78- | 11.77-
(um) 10.6-11.2(11.5-12.5 11.28 12 97 8-10.5 (10.3-11.3|11.5-12.5
Swath width (km) 185 2330 300
Resolution (m) 100 1000 30
:- (:} ':x/L ENiX J““‘M:-}} :1 'iru s
. j % 4 L.
A
"% SDGSAT-1
c Landsat-8 atieltroad.org




Corresponding indicator: SDG
11 Sustainable Cities and
Communities

Advantage: 10 m Pan/40m RGB,
300km wide, high dynamic
range

- Detect nighttime at a large scale -

Cannot monitor nighttime
pollution

Cannot monitor
economic activities

L
it
e

Glimmer Sensor: explore the intensity and state of
urban economic activity at night

@BAR

Digital Belt and Road

Data VIRS | LJ1-01 DMSSP oL 1ss FY-3E | SDGSAT-1
Spectral 505- | 430.800 | 400-900 |400-1000| 500-900 | 424-900
range (nm) 890
Swath 3000 260 3000 200 2500 300
width (km)

Resolution | o, 130 2700 400 1000 | RGB40/

(m) P10

Low resolution, low grey
level, over-saturation

SDGSAT-1
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Don Mueang
International Airport

" 7,
Sri Nakhon Park ™% / The Grand Place

Suvarnabhumi Airport




Data Storage @BAR
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About 90,000 images and
168TB of L4 data has been
acquired by SDGSAT-1

Data statistics (by May 15, 2023) Thermal Infrared datasets Thermal Infrared

coverage (Night) datasets coverage (Day)

Multispectral L4A/L4B 16,061
TIR L4A/L4B 60,632
Total 90,170

Multispectral Glimmer datasets

datasets coverage coverage
www.dbeltroad.org
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1. SDGSAT-1 Satellite Data
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2. Open Science Program

(%) 3. SDGSAT-1 Data Download

www.dbeltroad.org
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SDGSAT-1 Open

Science Program

www.sdgsat.ac.cn

SDGSAT-1 OPEN SCIENCE PROGRAM )

News & Events

SDGSAT for Global Sustainable Development
(= Access Portals

Data Access SDGSAT-1 Acquisition

 Acoess 10 80G8AT st o L

(‘ =zm=s (@)par M RDR

@BAR
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More than 90,000 SDGSAT-1 images shared
with scientists from 70 countries and regions

Saudi Arabia Kazakhstan
the Philippines  Vietnam. o &

Horway Georgia|  EBYPt Nicaragua  Singapore
i Austria Morocco | Pakistan Israel
zbekistan Montenegro Fr Switzerland
Denmark ., Germany
Cape Verde M€ Cuba <
Lithuania Malaysia fraa
Moldova o New Zealand
Columbia —
Nepal B \\ \ = Britain
Portuguesa n— ~ == R
Luxembourg - | Belgium
Hungary -~

Vatican
Barbados

Senegal

Zimbabwe
Ethiopia

South Africa
Holland

Republic of Kenya = Russia Hong Kong, China

Bl
i Thailand
Mongol Uls Srilanka
Greece  Indonesia

d Gabon
Ghana

relan Nigeria

Argentina Iceland

It is one of the seven practical measures to implement the

deliverables of the Global Development High-Level Dialogue.




Purpose of the Program @BAR
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« The program aims to promote multi-disciplinary research on social,
environmental and economic dimensions of SDGs and fill in existing
data gaps limiting progress towards SDGs.

« SDGSAT-1 Open Science Program is well suited to support the
development of scientific applications and publicly accessible SDG
products.

We will skip the proposal reviewing process and authorize the
access to the SDGSAT-1 data after registration.

www.dbeltroad.org



IF: 13.85

ELSEVIER

Special issues of SDGSAT-1

VOLUME 251

NOVEMBER 2022

1SN 0034-4257

Remote Sensing of Environment

wvation and prog

ing, with it ge on providing macroscopic, dynamic and

nique approach ment and policymaking by providing

y launche

lcated to serving the 2030

ation Research In

Or.Jlancheng Shi
State Key Laboratory of Remote Sensing Science, Beijing, China

Dr. Yana Gevorgyan

on Eant

nternational Soce

Alessandro A

for Digital Earth (ISOE), Befjing, China

Metternicht

niversity, Sydney,

Manuscript submission information:

the article type "VSESDGSAT-1 for SDGs". Please submit your
31-Dec-2024)

All submissions deemed suitable to be sent fo 1 two Indepent

ript is accepted, it will go into production, and will be simultaneously publis

ulled into the online Special Iss ue will appear in different ¢

5 of the journal, though they will be clearly mark

re you read the Guide for Authors before wr and the link to

on the Journal's e (hitps:/fwww.elsexier. comfournals/remate-sensing:

guide-for-authors)

Keywords:

Gs) AND (satellite) AND (re

{sustainable development goals) OR (S|
AN

sensing) OR (remote sensing application)

) (Earth observation) AND (space technology)

earn more about the benefits of publishing In a special Issue: https://www.elsevier.com/a it-you

d in becoming

on that you can

IF: 4.

Volume 13
Number 12
December 2020

ISSN 1753-8947

International Journal of

Digital Earth

An Official Journal of the International
Society for Digital Earth

Taylor & Francis

@BAR
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Special Issue Editor(s)

Dr. Peter Atkinson, Faculty of Seience and Technology, Lancaster University
pma@lancaster.ac.uk

Dr. Zongming Wang, Horthe
zongmingwang@neigae.ac.cn

institute of Geography and Agroecology, Chinese Academy of Sciences
Dr. Rosa Lasaponara, Jtaiian Notional Reseorch Council
rosa.lasaponara@imaa.cnr.it

Dr. Evangelas Spyrakos, Department of Biological and Environmental Sciences, University of Stirling
evangelos.spyrakos@stir.ac.uk

Dr. Changyong Dou, internationol Research Center of Big Data for Sustainable Development Goals (CBAS)
cydou@chas.ac.cn

Innovative approaches and applications on
SDGs using SDGSAT-1
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Welcome to use our data! @BAR
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—

) SDGSI_\T-'I: the Science ms) SDGSAT-1 Open Science Program
v OQfellite for SDGs | www.sdgsat.ac.cn

Launched on November 5, 2021,
Data available FREE-of-CHARGE worldwide froaneptemberZOZZ
Technical specifications of SDGSAT-1 .
P Orbit/Sensor | Parameter | Specification | Please Reglster

| Synergistically observing day and night with Woe b
R i N [  EES to Use SDGSAT-1 Data!
'Swa(b Width: 300 km % 1 A

Inclination
Glimmer Imager: I

hSwathWidth | 3
810 m panchromatic /40 m RGB*
Thermal Infrared Qpectromefer' ¥

Thermal Infrared
Spectrometer Bands 10.3-11.3 pm

g of
| 115-125pm SDGSAT-1 and Satellite Remote Sensing for SDGs

Innovation and progresses on SDGSAT-1 and
satellite remote sensing applications for SDGs
Eanh observmg technologies in servmg the
2030 Sustail

Imager G: 506-612 nm Agenda by using SDGSAT-1 and other sa(ellltes o}
| | R:600-894nm

Spatial Resolution of N
Detect parameters representing interaction Glimmer imager | " 10 ™ RGB:40m
between human activities and the Earth's S/ am
it ent e B2: 410-467 nm Digital Earth SDGSAT-1

; 83: 457-529 nm 2 CalVal operations,

Precisely depict traces of anthropic ;"Jf&:ﬂ'm.” imager | 84:510-597 nm of SDGSAT-1 instruments

activities and serve the realization of SDGs 85: 618-696 nm 2 Tools and algorithms for analyzing SDGSAT-1 data 2
é 86: 744-813 nm 2 SDG applications, i.e., monitoring, evaluation,
J—— | B7:798-911 nm and public data production of SDGs, using

. Spatial Resolution of | ' SDGSAT-1 and other satellite data
Thermal Infrared image Multispectral image Glimmer image of Dubai,
of Poyang Lake, China of the Yellow River Estuary the United Arab Emirates

® 7bands/10m /2 deep blue & 1 red‘édge bands cheliy
g Bands of Glimmer B:424-526 nm

International Journal of Digital Earth:
¥ biés om 3

on SDGs using




Alliance of Sustainable Development

Goals Satellites (ASSA)

@

O SDGSAT Series
1 satellite, SDGs, TIS/Nighttime Light/ Multispectral
%+ @Gaofen Satellite Series (GF-)
v R

28 satellites, Mapping/Resources, Optical/Laser /SAR

® Fengyun Satellite Series (FY-)

7 satellites, Meteorological /Climate, Optical/Thermal Infrared

®Haiyang Satellite Series (HY-)

6 satellites, Ocean Dynamics/Color, Optical/Microwaves

®Ziyuan Satellite Series (ZY-)

7 satellites, Land Resource Optical/SAR/Hyperspectral

® Huanjing Satellite Series (HJ-
)

® Guotu Satellite Series (LT-)

2 satellites, Land Detect, SAR

@BAR

Digital Belt and Road

o[ A R D EMNIELSE
Alliance of Sustainable
Development Goals Satellites

4

Global Development
Initiative (GDI)

5‘“%
[ cBAS | | ' ASSA -
© %‘ll\~

Building a satellite virtual

constellation network for

sustainable development;

» Constructing data products and
evaluation system;

= Producing global public data

products and organizing application

research targeting for global SDGs.



Space Technologies for Sustainable

Development Goals (STS)

Establish an international research

team, formulate cooperation roadmap,

and provide top-level design and
action guidance;

Construct a sustainable development
satellite collaborative observation
network, and cultivate global full-
coverage, full-spectrum, all-day, near-
real-time, three-dimensional SDG
data acquisition capability;

Build a global academic exchange
platform and an S&T cooperation
network for spatial observation with
relevant institutions and academic
organizations all over the world.

@'

@BAR

Digital Belt and Road

The Scientific Steering
Committee

Technical Committee

SDG Space
Observation Alliance

Data and infrastructure
working group

International SDG application
working group

Data Data
Process sharing

TF- TF-

spc2 || sbce U

Global Collaborative Innovation Cooperation Network

Big data drives global
sustainable
development and
innovation research

SDG Global data Big data global service

capacity

access capability

STS Organizational Framework
www.dbeltroad.org



Sustainable Development Satellite 7
Constellation Plan @BAR

B Developing and operating series of SDG satellites constellation
B The cooperation on SDG data services and global applications
B The global collaborative Earth Observation network for SDGs

Digital Belt and Road

Sustainable Development Satellite Constellation

s System
A o = Satellite Platform
Orbital Parameters
: HoSuiion
Requirements
“ i suseet
\‘f \, SU ST Al N AB L E -‘."“ 2, The cooperation on sustainable development data services and global
X Y =~ applications
S%° DEVELOPMENT 7S

Launching a Sustainable Development Satellite Constellation Plan, developing and sharing data and
information for Sustainable Development Goals monitoring. -Deliverables of the High-level Dialogue on
Global Development (24 June 2022)



Outlines @BAR
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1. SDGSAT-1 Satellite Data

Fo N
111

2. Open Science Program

(&) 3. SDGSAT-1 Data Download

www.dbeltroad.org



Website guidance www.sdgsat.ac.cn @BAR
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SDGSAT-1 OPEN SCIENCE PRD% i
£ CAT 3 C . | P ,‘:;_z‘— . %‘A. D HaOCh.. Vi

INTERNATIONAL RESEARCH CENTER OF BIG DATA

—
CBAS FOR SUSTAINABLE DEVELOPMENT GOALS

AR R AR E FRER R D

EAT énr i ikl Cisctiain s Nova = 2

Open Science Program v SDGSAT-1 Mission v User Guide Vv Contact us

Purpose and Satellite product
application introduction FAQs & documents
e G R Gp e

..... SDGSAT-1 Open Science Program
Operating Manual

SDGSAT-1 Data Users Handbook
(Draft)

e B € e o B i et Do Gt Developusent Goals S

SDGSAT-1 FIF ¥ (if.pdf SDGSAT-1 Open Science Program Website Operation Manual.pdf
R B .

SAT-1 Propossl Templat

Proposal template Users’ manual Operating manual




Website function @BAR
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Main function modules:
* Proposal Submission: submit proposal to apply for SDGSAT-1 data
« Data Access: browse and download image data

« SDGSAT-1 Acquisition: programming data acquisition

 Report Submission: report and data product submission

Data Access SDGSAT-1 Acquisition

Report Submission

Report and other gsearc
results are submitted here

- !
Proposals for archievdiglata” - .. Access to SDGSAT-1 data S ATﬂ Acquisition t’aﬁw j

. and programming de‘ga are \‘;; — — for programming Data

e <

submitted e \ % ‘é?_

NS

Read more Read more Read more Read more




Data search and download @BAR

Digital Belt and Road

B .
Draw an Area Region Longitude and latitude Upload a Shapefile
3 - - Area of interest o
[ S—_ Clea ~ %4
Range of acquisition time
Acquisition Time (UTC): -'x‘?—h
ot » - =
..... TR i 7 Sensor: Ml GlU TIS
2.3 . o Sensor and
y ; i S e e
Product Grade: Al L4A L4B prOdUCt type

Cloud Cover(%): Om—_—) 0 100 ; - se

Cloud "
coverage ratio ™ -

I Product ID: I

Search by product ID

et
£ —

Module portal Search results Search criteria setting '  Results list

& - -




emonstration @BAR
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INTERNATIONAL RESEARCH CENTER OF BIG DATA SDGSAT-1 OPEN SCIENCE PROGRAM
C8AS || FOR SUSTAINABLE DEVELOPMENT GOALS / SONCAY far —
N

=/ FIFHBRERABBEAFHRBPO

Logpin

Open Science Program v SDGSAT-1 Mission v~ User Guide ~ Contact us

NEWS & EVENTS
ERMAHENAS S SDGSAT 17
aEH

Nov 102022

Announcement on the launch of
SDGSAT-1 Open Science.

China sets satellite observation
alliance for sustainable

2022 International Forum on Big
Data for Sustainable.

UN 2030 05 490% RIGE E R EERERE BN TRRR
Thie United Nations 2030 Agenda for Sustainable Development
has become an incréasingly important guideline for all countries.

© Access Portals

SDGSAT-1 Acquisition Report Submission

M Acquisition &F Re%ort and otl!r lu-r

for programming Data results are submitted here
@

e _J

Data Access

N
Proposals for irchiey“ih - Access to SDGSAT-1 data
and programming dawu are °
submi

Read more

¢ Links

« CBAS

wEr

@sar U iroR




Data usage

« The acquired data can only be used for scientific
research.

« The amount of data requested should be within the
confines of the study area and scope of the
research.

« The data requests are also expected to remain

within reasonable spatial and temporal limits of the

research.

......

M

@BAR

Digital Belt and Road




Archived Data and Programming Data @BAR

Digital Belt and Road

Applicants can have access to two types of data: archived data and programming
data (i.e., the data acquired according to the request of the applicant).

] Programming Data
] Archived Data

@ @ @ User Login Submit a Proposal Proposal Accepted

User Login Submit a Proposal Proposal Accepted

@ < @ Accept Submit a Data Acquisition Plan via SDGSAT-1 Acquisition portal

Download Data via Data Access

Submit an Agreement

’

Submit an Agreement Download Data via Data Access

WWWwW.apeitroaa.org



Customized Data Requirement Service @BAR
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¢ —

DA

IU Requirements ’A‘Z&‘ - Order Upload
" 2 >

Requirements &

Scientist Planning System

Data Acquisition

www.dbeltroad.org



Data Acquisition Plan

& wachamg lome Request for Future Acquisition View your Orders

raw an Area Region  Longitude and latitude  Upload a Shapefile

. NPlan of area of

Clear interest
(s£270,000km?2)

@BAR

Digital Belt and Road

SDGSAT-1 Acquisition

E!!g Acquisifi;n t‘abw |

for programming Data

Read more —)

Data Acquisition
Portal

Manager will
review the

£ 5 s AT-1 Acq
[
E A
=
]
Observation Area:
*|Date Range:
m
Data acquisition website * Sensor:
Beij i‘r:q
faighen % Setting date range

14njin

Shijiazhuang | |

||||||

Binzhou Do
r o~ ]

%+ Selection sensors:

TIR+Multispectral;
TIR+Glimmer;

TIR

Multispectral
Glimmer

Satellite orbit in the area of interest

Rese‘

Acquisition criteria
setting

acquisition plan
according to
the satellite
transit and
weather
condition

www.dbeltroad.org



What is next? @BAR

** How to process SDGSAT-1 image”?

» What can SDGSAT-1 data do?

» How to monitor SDGs indicators?

Module 3 Data management and data sharing
SDGSAT-1 Data Process and SDG Cases

www.dbeltroad.org



Thanks

sdgsat1@cbas.ac.cn

DBAR Secretariat

No.9 Dengzhuang South Road

Haidian District, Beijing 100094, China
Tel: +86 10 82178980

Fax: +86 10 82178959

www.dbeltroad.org




DBAR Professional Training Program on “Utilizing Big Earth Data to Enhance SDG

ﬂ Research, Monitoring and Reporting in Thailand and Southeast Asia”
AT
Z)BAR

Digital Belt and Road

Big Earth data for sustainable cities and
communities

Linlin Lu
Dr., Associate Professor

International Research Center of Big Data
for Sustainable Development Goals

May 29t 2023
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1. Background

2. Urban growth

3. Urban environment

5. Conclusions
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1. Background

1950

S feitriived
& Friipiaee

..........

..........

..........

..........

2 .5hillion Y meeeeent
pidtfintee pideditad
pidttiatee pitieittid

L Urban oooulation pidteittee pititanted

! PoPEE fid pitidittie

# Rural population 7.3billion Ppid
8.5billion

: O The process of urbanization describes a shift in a population from one that is dispersed

I across small rural settlements in which agriculture is the dominant economic activity towards
: one where the population is concentrated in larger, dense urban settlements characterized by
! industrial and service activities (Montgomery et al., 2004). b



1. Background @BAR

™*~“tal Belt and Road

I 80-100% ‘
60-80%

40-60% O SEFEIFH
M 20-40% N
0-20% 18AESHA
FTEE

O Inthe Belt and Road region, the total population is 4.7 billion with 2.3 billion living in urban areas.
The average urbanization level is 47.9%, which is lower than the global average urbanization level
by 54%.

O 21 countries have an urbanization level lower than 50%. Sri Lanka, Nepal, Cambodia,
Afghanistan, and Tajikistan have the lowest urbanization level which is below 30%.

e e o e o =




1. Background @BAR

Digital Belt and Road

: O With good planning and governance, the increasing concentration of people in urban settlements
I can facilitate economic and social development. However, rapid and unplanned urban growth
: brought a series of challenges to people’'s lives, health, and environment, and threatens
! sustainable development.

www.dbeltroad.org



1. Background OBAR

Digital Belt and Road

: O Big Earth data has advantages in macro, dynamic, and continuous aspects, providing accurate, |
I consistent, and timely information for urban planning and management. It has become an :
: important tool for global, regional, and national scale urban environmental monitoring, change |
I analysis, and land use mapping. :

MOo-22-8[ |18-15[ 115-24[ 124-34[ ]134-45[ 145-56[  ]56-63

www.dbeltroad.org



2. Urban growth analysis B RAR

Digital Belt and Road

. O The expansion of urban land is the most direct manifestation of urbanization

|
: development. Satellite remote sensing data is widely used for the extraction and
| . .

1 mapping of urban land, and there are currently more than ten global or national
|

: urban land products based on remote sensing data.

Global human settlement layer World settlement footprint

www.dbeltroad.org



Urban growth analysis ©)BAR
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Global human settlement mapping

Share data and info products

« Measure and Monitor
- Open data,
* NOAA_, MODIS e Sentinel 2
» Landsat archives
» Sentinel Archives
- Open software
» Tools
« Open Layer
» GHSL project

MoDIS ®

European
Commission

NOAA ] | ww.dbeltroad.org



2. Urban growth analysis

Global human settlement mapping

@BAR

Digital Belt and Road

GHS — Built-up area

GHS — Population density

Share layers and tools

Big Data Processing Architecture

Based on Landsat and Sentinel

" Global grids

Collaboration with CIESEN

1
V1.0.0

Reference tiling system

" Adaptive self

learning /
optimization

European |

commission | AW .dbeltroad.org



2. Urban growth analysis =)BAR

S Y - Cooperation

1 European

Commission

2 OECD

3 UN Habitat
@ - 4 World Bank

MODEL | | 5 EAO

Map: New Degree of urbanization

www.dbeltroad.org



3. Urban environment @) RAR

Digital Belt and Road

Global PM2.5 concentrations estimation from satellite observations

| nm

O The World Health Organization identifies air pollution as the leading environmental

ing human healt g term exposure to fine particulate matter(PM2.

B : : | -
) cardiovascular ar __ﬁlratory diseases. -?.-v-.é |

O 98% of cities v

ith over 100000 pedple in low - and middle-income countries are

- unableto meet WHO air quality standards.

www.dbeltroad.org



3. Urban environment @) RAR
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Changes in population-weighted ambient PM2-5 concentration

*«=/5%to-50% ®-49%to-25% ® -24%to0% 1%t025% @ 26%to50% @ 51%to75%

r : . . .
; O Between the years 2000 and 2019, most of the world’s urban population lived in areas with unhealthy levels of
I PM2.5, leading to substantial contributions to non-communicable disease burdens.

[

www.dbeltroad.org



3. Urban environment

@BAR
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Thermal infrared remote sensing for urban heat island monitoring

—

\ Causes of Urban heat island

: O Albedo & Infrastructure: Asphalt, concrete and brick absorb-
I rather than reflect-the sun’s heat, causing surface
: temperatures and air temperatures to rise due to their
I storage capacity.

| O Reduced vegetation: Minimizes natural cooling effects of
: shading and evapotranspiration from soil and vegetation.

O Anthropogenic heat: Vehicles, air-conditioning units, buildings
: and industrial facilites all emit heat into the urban
I environment.

: O Urban geometry: Buildings act as obstacles and reduce wind
I flow which can bring cooling effects

: O Geography: Nearby mountains can block wind or create wind
I patterns that pass through a city.

L

www.dbeltroad.org
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Urban environmental change analysis using remote sensing time series

O An integrative framework was developed **""5

® Moscw 4
for an environmental change assessment ; * )
across  the  heterogeneous  urban el ‘,n’i\‘. ",g- 4 P

. . “. Islanbul F f'- Beiji i
environment in the mega cities along the T

Belt and Road by using remote sensing

|

|

|

|

|

|

! r ShanghalN
I Da"“ Kolkata H - tine 4 ;
! time series and products from various \ kot ] Dhaka L1

I ' /ﬁlumbal

|

|

|

|

|

|

|

50 (aO"N

30°0'0"N

r . _
Sou CeS Chenl‘lal Esmgalore & Manll/a,%_

O A comprehensive evaluation index (CEIl)
Population{mil.) Built-up density ‘ @
d 1800 %g.ﬂ;.a ﬁ!

combined changes in particulate matter,
land surface temperature, and vegetation j o A Ec00  EE0S-05 . sl |
coverage in urban areas . R [ yeng— RO — I #

T T T T T T
20°0'0"E 40°0'0"E 60°0'0"E 80°0'0"E 100°0'0"E 120°0'0"E

1O°UI'0"N

Karachi

%

10°0'0"S

www.dbeltroad.org



4. The case study of Bangkok Metropolitan Region @BAR
S

Introduction

\\
| 4 Urban Heat Island Effect
e & S

SN

Solar Radiation

Thermal Infrared
Remote Sening
of LST

Trural

Schematic diagram of Urban Heat Island Effect

Digital Belt and Road

Definition: The urban heat island effect refers to
the phenomena that the development of
urbanization causes the temperature of a city to be
higher than that of the surrounding suburbs.

Consequence: The UHI effect can exacerbate the
intensity and frequency of extreme heat events,
cause higher human health risks , enhance
environmental pollution , and increase energy
consumption.

Significance: The investigation of UHI is of great
importance for developing thermal mitigation
strategies and enhancing thermal resilience of
urban settlements, thereby contributing to the
achievement of United Nation’ s sustainable
development goals in urban areas.
www.dbeltroad.org



4. The case study of Bangkok Metropolitan Region @BAR
2

Introduction

Previous studies have extensively analyzed the spatiotemporal variation
characteristics of SUHI in different regions using remote sensing data,
but there are still some limitations:

Digital Belt and Road

= Tropical cities have high cloud cover due to climate
@l  conditions, making remote sensing data difficult to obtain

Spatial resolution:30 m Uréfl’\'/eeto There is a lack of high spatiotemporal resolution remote
Temporal resolution:16 days sensing data for in-depth analysis of SUHI

deeper
W - P o p

Y The spatiotemporal fusion model can produce products
N with high spatiotemporal resolution.

Spatial resolution:1000 m
Temporal resolution: Daily/8 days www.dbeltroad.org




4. The case study of Bangkok Metropolitan Region @BAR
2
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Spatiotemporal variation of SUHI
O The very high-level areas of SUHI gradually expanded and the most noticeable SUHII increases occurred
in the eastern part of the study area.

O Hot spots were mostly concentrated in the urban core, and cold spots were scattered in the urban fringe
and southern coastal areas. The hot spot areas were observed to spread from the urban centre to the
surrounding areas across time.

(a) 2000

(b) 2005

(c) 2008

Bl

SUHII (°C) IN\

< 1.92

1,92 < SUHIT<3.32
[ 13.32 < SUHI<6.11
7611 < SUHII <7.51

Al B

(d) 2014
)

il ey, O

Cold spot
B 99% confidence
[0 95% confidence

90% confidence

Hot spot
90% confidence

b4 I 95% confidence

I 99% confidence

0 20 40 80
KM

p_

eltroad.org



A
Urban Environment Working Group @BAR
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DBAR-U Objectives

B Technology development and capacity building for human settlement
information derivation and spatial analytics using Earth Observation data input.
B Support the implementation of UN sustainable development goals, the New

Urban Agenda and the UN Framework Convention on Climate Change along
the Belt and Road.

B Develop detailed studies of climatic adaptations in built environments,

including urban morphology, land surface processes in the built space and
other relevant EO data as well as appropriate process models.

SUSTAINABLE
DEVELOPMENT

G<:ALS

www.dbeltroad.org

CLOUD



DBAR-U Network @BAR
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Silk Road Economic Belt

Almaty yyoerguosi

&.’shanbe ‘ Urumgi Center for International Earth

n;arkand i Bishkek Science Information. Nerwork:
EARTHL INSTIFLTE, | COLIMBLA UNINERS T

Xi'an
- European
Commission Zhanjiang

Joint Research Centre - Beihail .

Hanoi WORLD BANK
-

f
Maritime Silk Road & {\
). '(,R

‘ 4

Federal Urdy l.|lllll‘l||‘|
of Arts, Scionce & Technology

Co-chairs: Linlin Lu CBAS, China

Martino Pesaresi EC JRC, Italy

Yifang Ban KTH Royal Institute of Technology, Sweden
Members: 20 experts from 15 countries

www.dbeltroad.org
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DBAR Secretariat

No.9 Dengzhuang South Road

Haidian District, Beijing 100094, China
Tel: +86 10 82178980

Fax: +86 10 82178959

www.dbeltroad.org
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Coast Region and SDGs

DBAR-COAST WORKING GROUP

DATE
<

Beijing, China £
4
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(1) OvVerview of DBAR « =« .

www.dbeltro@d.org



DBAR Core Objectives

/

To address
knowledge gaps in
earth system
processes that
constrains the
attainment of the
SDGs in B&R
countries.

@

/

To promote advanced
science and decision
support services to
extract effective
information from
massive, diverse and
ever-growing volumes
of Big Earth Data.

@BAR

Digital Belt and Road

,/‘,’&

/

To enhance
capacity building
and technology
transfer within a
system of
partnerships and
research networks.

www.dbeltrodd.org
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@ Overview of DBAR-Coast - -

www.dbeltrodd.org



Overview of @)sa

Land-ocean
interaction

Rich in
natural
resources

Digital Beit and Road

Golden zone

Complex and
dynamic
ecological

Coastal and
Marine
Ecosystems

Complicated




DBAR-Coast Core Objectives @BAR

Supports the communication strategy
development for coast-related data
sharing, aligned with institutional (of
MSR countries) objectives and
mandates for supporting the coastal
zones sustainable development.

Supports sub-working
groups related to MSR
research and policy
and promotes effective
communications
between front line
scientists and end-users
for sharing knowledge

Tagm 14 ovwa 15 Wine

E ~ and information.

Digital Belt and Road

Identifies needs and ways to
improve the communication
systems and research programs of
the sub-working groups to support

‘ @AST the sustainable development of

coastal and marine resources for

societal benefits.

To serve the UN 2030 SDGs
(SDG-6, -11, -14, -15) and to
ensure the sustainable
development and scientific
management of countries

along the B&R.

www.dbeltro®d.org




Significance of Coastal Zones

More than half of the world’s population lives within a range of about 60 km i -
along the coast, and more than two-thirds of cities with a population of 2.5 '
million or more are located near the coast. The coastal zone has a complex
environment with frequent natural disasters and extreme weather.

e . —

The Maritime Silk Road (MSR) includes more than 50 countries, spanning 12 major
sea areas and 13 typical offshore areas. It has the characteristics of wide spatial
scope and regional diversity.

Ports are a key nodes of the MSR, which promote international cooperation and
exchange. Along the Maritime Silk Road, coastal port city is an important hub for air
and sea transportation in the world. The container throughput of more than half of the
Maritime Silk Road port cities has been among the top 100 in the world.

.;.:I__-__-:-.-.u‘. e :—i.'.__ﬂ‘ -

bl

The coastal aquaculture industry is an important part of the national economy along
the Maritime Silk Road and has made tremendous contributions to economic
development and food security.
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Coastal Eco-Environmental Problems Are Serious

Extreme Weather

Sea-level Rising

Mangrove
Degradation

Coastal Water
Quality

Forests Logging

Destruction Of
Coastal Resources

Ocean Pollution

Reduced Stability
Of Ecosystem

-
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UN®  coastal Crisis: Mangrove at Risk @BAR

environment
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§
§
§

RTH
JMER!CA

"

PACIFIC y F g

Since the 1980s, the global mangro(/e area has ‘been reduced by at least one- ﬁfth and threr current gfobalf‘mangmve area 1s still
y decreasmg at a rate of 0. 7% per year ===== =

§ OCEAN O/CE ATTIES SN | S

E OCEAN -
Mangroves.along the Marltlme Sllk Roa account for more than half of the World' total area, and are malnly dlstrlbuted in troplcai-
subtropical regions. B U &% ... fa s

Global Proportion
Country Area(ha) % ofglobaltotal  Cumulative %  Region Area
of Mangroves
Indonesia 3,112,989 226 226 Asia
:\u\(‘mlu z.l i9z L.J\L’[\IIM .
Vi o B Nemecow Asia 42%
Nigeria 653,669 4.7 46.8 M:::l'"m . o
SRR o S R Africa 20%
i’d"lld New Guinea 450:7121 As 57.6 U\luulllu .
S v North America 15%
Central America

Comestin  aS 25 o yrel Oceania 12%
renionglie i oy Jris e 10
Ph.hplzvim 263,137 19 753 Asia e | South Amer'ca 1 1 %
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UN®  Coastal crisis: Aquaculture at Risk @BAR

environment
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The coastal aquaculture industry is an important part of the national economy along the “Maritime Silk
Road” and has made tremendous contributions to economic development and food security. According
to the FAO report, the distribution and regional development of offshore aquaculture in the world is
quite different. Asia is the most developed area of aquaculture (89%) along the MSR.

Chemicals &
Antibiotics

. Sediments
_ Disease _Frequent .
- Transmission - Red Tides

% __ Pathogens &
Diseases Eutrophicaf é,--'

=, ~, "y

withdrawal

11




DBAR-Coast and SDGs

@BAR

Digital Belt and Road

6. Ensure availability
and sustainable
management of water
and sanitation for all

11. Make cities and
human settlements
inclusive, safe, resilient
and sustainable

AR UFE
E;‘é;}ﬁ? 14 BELOWWATER

4]

6.6. By 2020, protect and restore
water-related ecosystems, including
mountains, forests, wetlands, rivers,
aquifers and lakes

11.3. By 2030, enhance inclusive
and sustainable urbanization and
capacity for participatory, integrated
and sustainable human settlement
planning and management in all
countries

11.6. By 2030, reduce the adverse
per capita environmental impact of
cities, including by paying special
attention to air quality and municipal
and other waste management

15 e

6.6.1. Change in the extent
of water-related ecosystems
over time

11.3.1. Ratio of land
consumption rate to
population growth rate

11.6.1. Proportion of urban
solid waste regularly
collected and with adequate
final discharge out of total
urban solid waste
generated, by cities

Tier Il

Tier Il

Tier |

Dataset on the distribution of
mangrove distribution along
the coast of the Maritime Silk
Road, 30m resolution, (1990,
2000, 2010, 2015, 2020)

Related but no direct product

Port city PM2.5 dataset
along the Maritime Silk Road
(1000 meters, 2013-2020

(daily))

www.dbeltrd?d.org



DBAR-Coast and SDGs @BAR
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14.1 By 2025, prevent and Temporal and spatial

significantly reduce marine pollution distribution of nearshore

of all kinds, in particular from land- aquaculture ponds and

based activities, including marine marine chlorophyll-a

debris and nutrient pollution monitoring products for
representative aquaculture
countries on the Indochina
Peninsula in 2000, 2010 and
2015

14.2 By 2020, sustainably manage 1990, 2000, 2010 and 2015

IR SUSTAINABLE CITIES
L 11 Nocomunns

Lo N

14 bIEFIFﬂWWﬁTER

and protect marine and coastal
ecosystems to avoid significant
adverse impacts, including by

strengthening their resilience, and
take action for their restoration in

order to achieve healthy and
productive oceans

15 e
=

mangrove datasets for the
Maritime Silk Road coastal
zone

www.dbeltrd&d.org



DBAR-Coast and SDGs @BAR
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14.5 By 2020, conserve at least 10 Dataset on land expansion
percent of coastal and marine and shoreline change in port
areas, consistent with national and cities along the Maritime Silk
international law and based on the Road coastline in 1990,

best available scientific information 2000, 2010 and 2015

14.7 By 2030, increase the Data on the distribution of
economic benefits to small island coastal aquaculture areas
developing states and least along the Maritime Silk Road
developed countries from the (30 meters, five periods in
sustainable use of marine 1990, 2000, 2010, 2015,
resources, including through 2020)

sustainable management of
fisheries, aquaculture and tourism

Eigfﬁw “ ilnnmn M. bIEFlEllWWATEu 15 H:ELA

E ﬁaéﬁ ‘i: www.dbeltrddd.org



15. Protect, restore and
promote sustainable use
of terrestrial
ecosystems, sustainably
manage forests, combat
desertification, and halt
and reverse land
degradation and halt
biodiversity loss

|

v i e

DBAR-Coast and SDGs

15.1. By 2020, ensure the
conservation, restoration and
sustainable use of terrestrial and
inland freshwater ecosystems and
their services, in particular forests,
wetlands, mountains and drylands,
in line with obligations under
international agreements

15.2. By 2020, promote the
implementation of sustainable
management of all types of forests,
halt deforestation, restore degraded
forests and substantially increase
afforestation and reforestation
globally

15 e

~
=
&
1

15.1.1. Forest area as a Tier |
proportion of total land area
15.1.2. Proportion of Tier |

important sites for terrestrial
and freshwater biodiversity
that are covered by
protected areas, by
ecosystem type

15.2.1. Progress towards Tier |
sustainable forest
management

@BAR

Digital Belt and Road

Related but no direct product

Related but no direct product

Related but no direct product

www.dbeltrd®d.org



DBAR-COAST in support of the SDGs @BAR

Digital Belt and Road

SDG i " B ,
P 7
WerTs J s * &
DBAR-DISASTER Progress of DBAR-
DBAR-ENVI - Coast WG in order
to Achieve
DBAR-WATER Sustainable

www.dbeltrd®d.org
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Co-Chairs of DBAR- ZHANG Li Mazlan HASHIM LIN Hui
KCoast Working Group China Malaysia Hong Kong, China
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International Symposium on EO for MSR @BAR

2 ki,

International Symposium on Earth Ob ti
for Maritime Silk Road (EMSR')erva 2

L ABIFEEEIAERF A

Digital Belt and Road

Envisages for Cooperation for a Collaborative Network

Sanya Declaration

The International
Symposium on Earth
Observation for the
Maritime Silk Road
(EMSR) was held in
Sanya in 2015, releasing
the “Sanya Declaration on
International Cooperation
on Earth Observation for
Maritime Silk Road
Development”.

Establishes Alliance of Big Earth data for MSR (ABM)

@AST

www.dbeltrd®d.org




SOUTHCAROLINA The ICoE-Coast at USC @BAR

Digital Belt and Road

. . University of South Carolina: the flagship
ICoE-Coast: an interdisciplinary team university of SC: Est. 1801; 30,000+

Cuizhen Wang (Chair) Undergrads/6,500 Grads; a Sea-Grant Univ.

. . . 1+7 campus
Bio-environmental remote sensing ( pus)

Susan Cutter (Co-Chair) USC Geography: top ten of U.S. PhD grapting
departments in Geography (NRC, “S” ranking)

~

Disaster vulnerability/resilience science

Li Zhang (Co-Chair)
Ecosystem modeling; land-surface dynamics

Mission
Core faculty
James Morris: Biological and Marine Sciences

Jean Ellis: Coastal and aeolian geomorphology
Zhenlong Li: Big Data Science

To enable and support scientific activities by
advancing Earth Observation science,
technology, and data/knowledge
dissemination in environmental and disaster

! ]I;e:tiaght Hub [(}fSBig monitoring of coastal zone, and to contribute
4 s S, i towards achieving the DBAR legacy.
Atlantic Coast \ j

www.dbeltr@fd.org



Networking with partner from Indonesia and Malaysia @BAR
=

Supporting the application of Indonesian Society for Remote Sensing for APN project

and successfully get funded.

Digital Belt and Road

d
e,
f.
9

E = —— e Dr. Diponegoro University |

OUR TEAM

a. Mazlan Bin Hashim (M), Universiti Teknologi Malaysia

c. RongJun Qin, The Ohio State University, United States

Integrated coastal landscape
management: An adaptation related
to climate change
impact

D) ASIA-BACIFIC NETWORK FOR
T GLOBAL CHAMNGE RESEARCH

Project Proponent

[ Dewayany Sutrisno ]

N s
——
———
———

. Peter lyan-Yuan In, National Ciao lung Universi aiwan,

. Zhang Li , Institute of remote sensing and digital earth, China
. Muhammad Helmi, Diponegore University Indonesia Indonesia
Armaiki YusmurSEAMEQ BIOTROP Indonesia Indonesia
. Ati Rahadiati, Badan informasi Geopasial Indonesia
Supported by:
1. Lalitya Narieswari, BIG
2. Nursugi. BIG

3. Wiwin Ambrawulan, BIG
4. Ayub Sugara, BIG
5. Janthy T. Hidayat, Pakuan University

International Journal of

&
ISPYS Geo-Information ml\D\Py

Article
Spatial-Planning-Based Ecosystem Adaptation (SPBEA):
A Concept and Modeling of Prone Shoreline Retreat Areas

Dewayany Sutrisno §*, Mulyanto Darmawan !, Ati Rahadiati }, Muhammad Helmi ?, Armaiki Yusmur?,

Mazlan Hashim 4, Pefer Tian-Yuan Shih %, Rongjun Qin 7% an

I Center for Research, Promotion and Cooperation, Geospatial Information Agency (BIG),
Cibinong 16911, Indonesia; drmoel2011@gmail.com (M.D.); ati.rahadiati@big.go.id (A.R.)

2 Oceanography Department, Faculty of Fisheries and Marine Sciences, Diponegoro University,
Semarang 50275, Indonesia; muhammadhelmi69@gmail. com

3 Regional Research Centre for Tropical Biology, SEAMEO BIOTROP, Bogor 16134, Indonesia;
micky@biotrop.org

4 Geoscdience and Digital Earth Centre, Faculty of Built Environment & Surveying, Universiti Teknologi
Malaysia, Johor Bahru 81310, Malaysia; mazlanhashim@utm.my

Joint Publication of the joint work within the framework of SPBEA
project
www.dbeltr@dd.org



Networking with partner from Indonesia and Malaysia @BAR
=

Feb 15t — 19t 2021, we attended the training for Spatial-Planning-Based Ecosystem
Adaptation (SPBEA), with over 70 trainee from 20 countries/regions.

Digital Belt and Road

fDsar (BAST TR{I_;!LE"I

THE TRAINING ON THE PRACTICAL
WAYS OF INTEGRATED COASTAL
SPATIAL PLANNING-BASED
ECOSYSTEM ADAPTATION (SPBEA)

RS DATA ANALYSING USINC R FOR DISASTER

MITIGATION

s

LECTURERS

Drof, Dr. Li ZTANG | E mii: shore!
T et Nessarch ok, Ehscze

Semarang indonesia
February, 15% .19 2021

TRAININGE

CERTIFICATE OF APPRECIATION
T
Dr: Bowei Chen
As Lecturer
a

The Intermational training on the practical ways of intsgrated
‘coastal spatial planning based scosystem adaptation
(5PBE

Semarang, Indonesia

on
15 19 February 2071

16:53:42 From Lusita Meilana X/ i A : it’ s such a very useful and helpful Demo!
thank you so much

16:53:57 From Lency Muna X/ #r# A : Thank you

16:54:12 From Miquel Garcia X/ /i A : Thank you so much

16:54:13 From Lusita Meilana X/ i & A : i Ip

16:54:18 From BPPT_Zilda Dona X/ /i A : Thank you so much. It is my first time :
to learn R program and it s really challen L—
16:54:33 From BPPT_Zilda Dona X/ /lr# A : *challenging &

———-]
Tramil
‘CERTIFICATE OF APPRECIATION
T
Prof. Zhang Li
As Lecturer

‘The international training on the practical ways of integrated
coastal spatial planning bas: tam adaptation
(SPBE

":!@01"“@ b? ]




Networking with partner from Bangladesh

..l- SHLC

(cmrvl’ur Sustainable,
Healthy and Learning Cities
and Neighbourhoods

UK Research

and Innovation

©)

~

[Z)BAR

Digital Belt and Road

Awarded one SHLC-funded international collaborative project as only Chinese PI, with the
supporting rate < 5% with a total of £13030, together with our partner from Bangladesh.

Professor Sowgat delivered two presentations, The first highlighted on the seale and extent of land cover
changes in rapidly urbanising Bangladeshi cities. Rescarch findings called for the promotion of migrant
sensitive policics to best accommodate new migrantsin the disaster affected arcas and a new development

control mechanism to protect agriculture and water bodies.

In his second presentation, Professor Sowgat focused on data challenges regarding inequality and
segregation studics in South Asian countries and stressed the need for crearing and sharing of data for

better understanding the key development issues

Our Bangladeshi team are now part of the DBAR research network, which aims to make effective
contribution to bring changes to future sustainable policies in coastal regions. The benefits of this network are

already coming to fruition.

¢ DBAR-COAST Co-Chair Professor Zhang Li expressed suppore to be involved in extending impact|

hictivities in different Chinese cities. As part of ongoing collaboration, Dr Bowei Chen, Assistant Professor at

¢ Chinese Academy of Science has been awarded funding through our Capacity Development Acceleration

[Fund o collaborate with Khulna University on an urban research project exploring transformaion of |

gricultural land and waterbodies in rapidly urbanising Bangladesh.

BANGLADESH ~ CONFERENCE KHULNA  SUTAINABLECITIES  URBAN RESEARCH

News coverage of promoting DBAR
from SHLC

ANNEX 2 - AWARD

BREAKDOWN OF COSTS

Funding Body Grant Ref: ES/P011020/1
Lead Collaborator Ref: 300882-01

TOTAL BUDGET

Cost Description Amount
Research assistant £1,000.00
Satellite images £2,800.00
Journal publication £1,650.00
Even} (venue hire and 490.00

Directly Incurred calering)

Costs: Hardware and software £600.00
Fieldwork £3,050.00
Research staff £1,600.00
Workshop £1,250.00
Phetocopying and printing £100.00

Travel and Travel, Accommodation £490,
Subsistence Costs: and Subsistence >
£13,030.00
T (inclusive of
ofal VAT if
applicabi\ﬂ

For the purposes of the Project, you agree to comply at all times with the General Data
Protection Regulation (EU) 2016 / 679 and Data Protection Act 2018

These terms and conditions will be governed by the laws of England and Wales. All matters
relating to the terms and conditions will be subject 1o the exclusive jurisdiction of the courts of

England and Wales

To confirm your acceptance of tha grant on the above terms, please sign and retum 2 (two)
oniginal capies of this Agreement to Claire Munro, Room 241, lsabella Elder Bulkding, University

of Glasgow, G12 8QQ.

Signed for and on behalf of The Aeros|

Information Research Institute, Chinese Court of the University of Glasgow

Academy of Science

Signature: .

Namelposition: Professor Bin Zhang
Deputy Director

Signed for and on behalf of Khulna University

Tt

Name/postEi %hm Rarjan Ghosh,

Date o). &52.3a%/

ned for and on behalf of The University

Signature

Wamelposition: Claire Munro, Senior Contracts Manager

Date 2 February 2021

www.dbeltr@dd.org



Networking with partner from Bangladesh 7
Supporting SDG assessment of Bangladesh @ BAR

Digital Belt and Road

uantitative

r>O>H Remote Sensing Forum
LR R Sl R S S

ainynouBd

On June 28, 2021, our joint
work was presented at the
2021 quantitative remote
sensing forum, with over
g g X 100 people attend the
presentation.




Networking with partner from UK @BAR

Digital Belt and Road

Working together with the UK Forest Research, introducing Twitter data into the UK national
park management system for the first time, reducing the time and improving the accuracy.

The geclocated twsats of the Trossachs-Ban Lomond National Park in the year 2013

Countries from tweets users who have visited the park

source: all geotagged tweets from 2018-01-01 to 2018-12-31

visitors

| EU
B =
B «

20

‘The total number of geclocated twests for different months in the year 2018

%i,
2 5
2

nthe yer 2018

2018

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Month



The 2nd Asia-Europe Scientists Conference Strengthen the
Existing Network for Supporting SDGs in Coastal Areas

@BAR

The 2nd Asia-Europe Scientists Conference on SDGs for Supporting Coastal Areas was held on
December 14t-15t% 2020, with experts from our DBAR and domestic partners to share the knowledge of
how big earth data could contributes to SDGs for costal areas.

B RIRRFRBFTNRTIRERRISE=IEST

S HEEF R 2020-12-15 19:48:30
EESRREFRICEFRI

125 140E15H, ERIRNEFEFFHRETEEAERMTSE-I%T. X8E
E. miA. HERAL. e, SEEESERLEERESIESRMRRNEES
E2IHT£,

ERTRERSERNERERy— DRERRFEINENEEENRS, FENER
SEFEAEENETARIRUTNESR. SR SFEE FSETIEEA1TAIET,
B A HERS T EFmETH BN REAETERLZESM (SDGs) TW'E
=, FEimardteiiE A s eSS PR AL RS R EME R SR RNERS
EnisRa = B EA,

ftEmE R = U EETHE TR, Tl EFREIT (DBAR) SEFESIET
&, RESWAERSNEREERAT P EERFATRSGIFER LTS, B8, &
EiEEiH LRSS EaEEs. —UDNESNEER, ReREERMAT,
A, TSRS TEESHEEINERTS, FRELAHEAENEE .

ERANMESERSEANES, SURNSRAN S Sy EIFA2TE (DBA
R) BATH, SoatHuNESTY SN TumErE TRERAFh, 20

Digital Belt and Road




Exploring & Expanding Network @BAR

Digital Belt and Road

International Union for Conservation of Nature (IUCN) Bangladesh  Intergovernmental Organization

2 Geo-informatics and Space Technology Development Agency (GISTDA) Thailand Research Organization

3 Graciela Metternicht Australia Research Fellow/Academician

4 Bangladesh Forest Department Bangladesh  Government Organization

www.dbeltr@dd.org



International Students @BAR

Digital Belt and Road

4 CAS-TWAS Scholarship )

¢ Riffat Mahmood
» Ph.D. Student
| From Department of Geography and
Environment, Faculty of Life and Earth

Sciences, Jagannath University,
.| Dhaka

\Research Interests: Coastal Vulnerability Assessment Y,

CAS-TWAS Scholarship )

Mohammad Emran Hasan
Ph.D. Student

From Department of Geography and
Environment, Faculty of Life and Earth
Sciences, Jagannath University,
Dhaka

\_ Research Interests: Ecosystem Quality and Services28 Y

g




International Students @BAR

Digital Belt and Road

\ Population Change ina Decade S Voar 2001

-

China Scholarship Council
M. M. Abdullah Al Mamun
Ph.D. Student A

<
3
2

BAGERHAT
SATKHIRA
BARGUNA

PIROJPUR

From the Institute of Forestry and

Weight (kg)

250 E g
200 I Name of Districts
150

I umbers incre

100 Household numbers increase during 2001-2011
30 w Pigpor o Year 2011
g
0 2 Barguma = Year 2001

a
€ £ £ & & = ¢z 2 Satkhin
§ 8§ 8 §E § & & :
Year &4 Bagerhat
cene. [
) o 200 400 600

Household in thousand

4 ANSO Scholarship A

Syed Ahmed Raza
M.Phil. Student

From Department of Space Science,
University of the Punjab, Lahore,
~ Pakistan

- 29
@esearch Interests: Land Cover Change Y,
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@ Key Researches & Deliverables .~

www.dbeltr&dd.org



Domains of Study Fall Under DBAR-Coast WG

The research focuses of DBAR-Coast Working Group, but not limited to, are Coastline Mapping
& Analysis, Mangrove Monitoring and Analysis, Aquaculture Studies and Ports & Port Cities.

— = = ~

Coastline Mapping Mangrove Aquaculture ,’ Ports &
& Analysis Monitoring Studies I Port Cities :
|

[ | S
0 BEEEKERARSE S () |

AHEHERR ()

Ports & Port Cities can further be subcategorized and
studied: Port City Environment (PM-2.5), Port City
LUCC and Port Expansion

.....




#EO
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Ecosystem

Disaster Reduction
(Tsunamis, etc.)

Island
Ecosystem




Analysis and Evaluation of Coastal Eco-environment @BAR

Digital Belt and Road

1. Coastline monitoring and ]
change analysis

4. Monitoring and analysis
of coastal aquaculture areas

i) OIS, B FEHENEER
o 5, SENRETARAASHEN
T SR, W

3.Port City
Expansion and
Its Ecological
Effects




Serving the Sustainable Development Goals @BAR

Digital Belt and Road

Targets Cases Report
Spatiotemporal patterns of coastal
aquaculture ponds on the Indochina
SDG 14.1 UACHTe pones :
Peninsula and their impact on offshore
chlorophyll-a concentration
o e . 2020. Big Earth Data in support
M0n1t01:lng the extent and dynamic of the Sustainable Development
SDG 14.2 change in mangrove forests along the | Goals
Maritime Silk Road
Conservation and utilization of the
SDG 14.5 coastline along the Maritime Silk
Road.
Mapping the extent and dynamic 2019. Big Earth Data in support
SDG 6.6 change of mangrove forests in of the Sustainable Development
Southeast Asia Goals

www.dbeltr&dd.org
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Coastline Mapping & Analysis

(@AST  Mapping Coasts and Islands @BAR

Digital Belt and Road
The time-series coastline dataset was extracted along the Maritime Silk Road.

Coastline Change Dataset SDG indicator implementation

— - O S S I D S S B B e e .

1
Mangroves | ® The coastline data extraction method was
| used to extract the vector dataset of the 5t l
coastline along the Maritime Silk Road |
l @ Analysis of biomass shoreline and I
| protected areas formed by mangrove
I shoreline and coral reef shorelines, as well |
|
|
|
|

b RIS

u

1 | ‘SUSTAINABLE CITIES
| AND COMMUNITIES

Natural
Shoreline

as artificial; shoreline and type conversions
| formed by coastal framed fish ponds,
I @ Serving SDG 14.5.1 and 14.7.1. indicators,
serving the sustainable development of the
| ocean from the perspective of shoreline
| monitoring and analysis.

COAST
LINE

@ The artificial shoreline formed by port
construction, breeding pond construction and |
reclamation project is at the cost of cutting
and destroying mangroves forest along the
coast.

Analysis of the conversion ratio of natural

Artificial I
shoreline-artificial shoreline, I 15 LIFE
I ON LAND
|
|

Shoreline

® ©

Serving SDG 15.1.2 and 15.2.1 indicators to sl
support sustainable forest management and _ﬁﬂgm
land-sea biodiversity conservation along the
coast of the Maritime Silk Road




Publications @BAR
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Coastline Mapping & Analysis

Fan Yang, Li Zhang, Bowei Chen, Kaixin Li, Jingjuan Liao, Riffat Mahmood, Mohammad Emran Hasan, M. M.
Abdullah Al Mamun, Syed Ahmed Raza, Dewayany Sutrisno. Long-Term Change of Coastline Length along
Selected Coastal Countries of Eurasia and African Continents. Remote Sensing, 2023.

Riffat Mahmood, Naser Ahmed, Li Zhang. Coastal Vulnerability Assessment of Meghna Estuary of Bangladesh
using Integrated Geospatial Techniques. International Journal of Disaster Risk Reduction, 2020, 42.

Mohammad Emran Hasan, Li Zhang, Huadong Guo. Application of Geospatial Science in Spatio-Temporal
Monitoring, Modelling and Assessment of Rohingya Impact on Forest Ecosystem of Bangladesh. (Submitted)

Mohammad Emran Hasan, Li Zhang, Ashraf Dewan, Huadong Guo, Riffat Mahmood. Spatiotemporal pattern of

forest degradation and loss of ecosystem function associated with Rohingya influx: A geospatial approach. Land
Degradation & Development, 2020, 32 (13).

www.dbeltr&dd.org






Publications @BAR

Mangrove Monitoring

* Bin Zhu, Jingjuan Liao, Guozhuang Shen. Combining time series and land cover data
for analyzing spatio-temporal changes in mangrove forests: A case study of
Qinglangang Nature Reserve, Hainan, China. Ecological Indicators. 2021

* Guo Y, Liao J, Shen G, A deep learning model with Capsules embedded for high-
resolution image classification, IEEE JSTARS, 2021, 14: 214-223.

* Guo Y, Liao J, Shen G, Mapping large-scale mangroves along the Maritime Silk Road
from 1990 to 2015 using a novel deep learning model and Landsat data, Remote Sens.

2021, 13,24
www.dbeltr&@d.org






Aquaculture Studies

Aquaculture Ponds of Indo-China Peninsula

(2] Spatial distribution pattems
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The proportion of aquaculture ponds in the coastal area
(0-40 km) of the Indo-China Peninsula countries in 2015
and the area of aquaculture ponds in three phase

@BAR

Digital Belt and Road

www.dbeltrddd.org



Publications @BAR
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Aquaculture Studies

e Juhua Luo,Ruiliang Pu,Ronghua Ma,Xiaolong Wang,Xijun Lai,Zhigang Mao,Li
Zhang,Zhaoliang Peng,Zhe Sun. Mapping Long-Term Spatiotemporal Dynamics of Pen
Aquaculture in a Shallow Lake: Less Aquaculture Coming along Better Water Quality[J].
Remote Sensing, 2020, 12 (11)

e Zhe Sun, Juhua Luo, Jingzhicheng Yang, Qiuyan Yu, Li Zhang, Kun Xue and Lirong Lu.
Nation-Scale Mapping of Coastal Aquaculture Ponds with Sentinel-1 SAR Data Using Google
Earth Engine. Remote Sens. 12, 3086, 2020.

e Zhe Sun, Juhua Luo, Jingzhicheng Yang, Qiuyan Yu, Li Zhang. Dynamics of coastal
aquaculture ponds in Vietnam from 1990 to 2015 using Landsat data[J]. IOP Conference Series

Earth and Environmental Science, 502:012029, 2020.
www.dbeltrd@d.org






Publications @BAR

Ports and Port Cities

* L1 Zhang, Yu Gu, Graciela Metternicht, Min Yan, Linyan Bai.
Understanding urban growth patterns of Port-Cities along the Maritime Silk
Road: a remote sensing-based approach. Landscape and Urban Planning.

* Mahmood, R., Kulsum, U., Zhang, L. 2020. Surface urban heat island risk
assessment based on the population dynamics- urban expansion-land surface
temperature in Dhaka mega urban region. Environment and Urbanization

Asia. SAGE Publications.

www.dbeltrddd.org
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| A complete research on coastal zones of Province Hainan was done including all
* the domains of coastal eco-environment: Coastline Mapping & Analysis,
Mangrove Monitoring, Aquaculture Studies and Port & Port Cities.




@BAR
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Qear | (BAST

Connect and reach out to the decision makers, policy
makers, researchers and scientists of all the MSR
countries to build up a contingency plan to setup the
strategies and action plan to sustainably manage the coast
and coastal environment through:

O Strengthening of the existing network of
professionals and government officials and
establish new networks and partners along the
MSR countries.

O Functioning of ICOE-Coast to facilitate the
networking process and designing the coastal
management cooperation within the MSR
countries.

O Organizing knowledge sharing event and
meetings with the experts group to gather and
update coastal management knowledge and
strategies.

@BAR

Digital Belt and Road

Functioning WG Sub-research groups:

 Deepen the current research implemented by
each sub-group and share the data through
the data platform.

O Designing and implementing joint and
international research within theme of the
sub groups.

Q Collection and gathering of findings and
results of already completed researches
within the theme of the subgroups along the
MSR countries.

www.dbeltrddd.org



Qeaz | (@AST

Monitoring, Evaluation, update and planning
the Work and Networking
U Tracking the progress as designed and
modify as required due to the updated
situation and research demand.
U Identifying problems and crucial
coastal variables.

@BAR

Digital Belt and Road

Joint Publication and Dissemination
QO Publishing  influential  research
findings to the journals
O Dissemination of the results through
scientific workshop, conference and
meeting.

www.dbeltrd&d.org



Formation of DBAR-COAST Subgroups

Island Environment & Resources

Mangv Ecsystems

stuary and Delta

whla S

Offshe Wate Environment

@BAR

Digital Belt and Road
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Data & Product

Port City
LUCC

~ | Coastline
A Mangrove

e Nearshore
" Water Quality

Coastal

Vv Urban
. L Aerosol

Big Earth Data (DBAR-DATA)

Data @Support

Achieve

Co-study & mmunication

Environmental Changes
(DBAR-ENVI)

® Disaster Risk Reduction

(DBAR-DISASTER)

@BAR

Digital Belt and Road

wrE oW Life Below Water

Sustainable Cities
& Communities
SDG-11.3.2
SDG-11.6.2
SDG-11.a.1

SDG-14.1
SDG-14.2
SDG-14.3.1
SDG-14.5.1

Life On Land
SDG-15.1.1
SDG-15.2

SDG-15.b.1

www.dbeltr&d.org



Thanks

Any potential research aligned with DBAR-COAST,
suggestion or recommendation will be warmly welcomed.

DBAR Secretariat

No.9 Dengzhuang South Road

Haidian District, Beijing 100094, China
Tel: +86 10 82178980

Fax: +86 10 82178959
www.dbeltroad.org
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W) Aerospace Information Research Institute(AIR)
& Chinese Academy of Sciences(CAS)

Monitoring Natural Disasters with Big

Earth Data over Southeast Asia

Wanjuan SONG, Meimei ZHANG, Shiguang XU, Lei
WANG, Huicong JIA, Bo YU
Aerospace Information Research Institute, Chinese Academy of

Sciences
E-mail: songwj@aircas.ac.cn

GOSC SDG-13 Case Study, 29-31 May 2023, Bangkok Thailand



01 Introduction

02 Distributed Remote Sensing Computing
and Storage Technology System

03 Disaster Monitoring

Al = 04 Future Work Plan

www.aircas.ac.tn



A Research Background

Southeast Asia i1s one of the regions most vulnerable to natural disasters in the world. Hydrologic and
geological disasters occur frequently 1n this region, which are destructive and difficult to predict. With climate
change, the rising sea water temperature will provide more energy for future typhoons, resulting in stronger
winds and gusts. At the same time, global warming keeps the water vapor in the atmosphere, which means that
more precipitation pours along the typhoon path. This will lead to more serious flash floods. More and more
earthquakes and geological activities will make the surface soil more loose. When typhoon or monsoon strikes,

destructive landslides may occur.
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Advantages and Application of Satellite
A Remote Sensing in Disaster Monitoring

Satellite

Remote
Sensing

Large monitoring
range

LLow data cost

Wide application
field

Low resolution satellite
2m-10m

High resolution satellite
10m-30m

Medium resolution satellite

250m-1km

Ultra-high resolution satellite
0.1m-2m

Precipitation and

typhoon monitoring

Fire and drought

monitoring

Flood and fire

monitoring

Post disaster

loss assessment
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AIR

O MODIS (MODerate-resolution Imaging
Spectroradiometer )

250, 500, 1000m

Long time cycle

Wide application range

Complete product categories

Free data

Channel

W ONNNNNNNNNNS 23 aaa
A 00NN NRON 00O ADN ROV 2QPRNOO A WN =

32

33

34

35

36

1—~19nm channel
20—38um
channel
620—~670
841876
459479

545564

1230--1250
1638--1652
21052135

405420
438448
483493
526536
545--556
662672
673683
743--753
862877
890920
931--941
915965
3.860—3.840(um)
3.929--3.989(um)
3.9293.989(um)
4.020—4.080(um)
4.433--4.498(um)
4.482—4.948(um)
1.360—1.390(um)
6.535--6.895(um)
7.175~7.475(um)
8.400—8.700(um)
9.589--9.880(um)
10.780—
11.280(um)
11.770—~
12.270(um)
13.185—
13.485(um)
13.485—
13.785(um)
13.785—
14.085(um)
14.085—
14.385(um)

Medium Resolution Satellite

Spectral category Signal-to-noise

250

ratio
NE AT

128
201
243

228

74
275
110
880

8380
802
754
750
210

1087
586
5786
167

57

0.05
2
0.07
0.07
0.25
0.25
1504
0.25
0.25
0.05
0.25

0.05

0.05

0.25

0.25

0.25

0.35

Main Purpose

Land
Cloud boundary
Land
Cloud
characteristics

Ocean color
Phytoplankton
Biogeography

Chemistry

Atmosphere, water
vapour

Earth surface and
cloud top
temperature

Atmospheric
temperature

Cirrus clouds,
water vapor
Ozone

Earth surface and
cloud top
temperature

Cloud top height

Resolution (m>

250
250
500

500

500

500

500
1000
1000
1000
1000
1000
1000
1000
1000
1000
1000
1000
1000
1000
1000
1000
1000
1000
1000
1000
1000
1000
1000
1000

1000

1000

1000

1000

1000

1000

TN



AIR

] Sentinel-2
10, 20, 60m

A High Resolution Satellite

Sentinel-2 is a high-resolution, multispectral imaging mission.
One satellite has a revisit period of 10 days, and the two
satellites complement each other. The revisit period is 5 days.

It is divided into A and B, and the complete imaging of the
Earth's equatorial region can be completed every 5 days. For

regions with higher latitude, this cycle only takes 3 days.

Compared with Landsat 8, Sentinel-2’s constellation
leads in spatial resolution, spectral resolution and
temporal resolution.



A High Resolution Satellite

O GF (Gaofen in Chinses) Series Satellite
0.8 ~ 16m

A series of satellites developed and launched
to address the lack of high-resolution satellite
data

Visible/near-infrared, hyperspectral, radar, tilt

photography
Spatial resolution
GF 1 A/B/C/D 2m(panchromatic)/ 2013/2018 4
8m multispectral
GF 6 2m(panchromat1c)/ 2018 4
8m multispectral
GE 2 Im(panchromatic)/ 2014 4 .

4m multispectral



A High Resolution Satellite

Sentinel-1

Flight Direction

O SAR (Synthetic Aperture Radar)

It can penetrate clouds and has all-weather
monitoring capability.

It 1s sensitive to surface water and can be used
for monitoring water and soil moisture.

It has a certain penetration ability to the
surface, and the penetration depth 1s related to
the surface characteristics. It is of great value
in resource exploration, military affairs, etc



A

data
resolution

With the rapid expansion of satellite
data and the continuous improvement of

algorithm complexity, the efficiency of
mre and traditional remote sensing technology . Hish
more has been unable to meet the needs of 15

satellites real-time, rapid and accurate disaster timeliness

monitoring.
.fm\

storage space \\

More and
more
perfect
algorithms

# High

Slow |
. /
data processing

o —”

automation

informati-

Bottleneck of Traditional Remote Sensing
Technology in Disaster Monitoring



A Research Objectives

Aiming at the bottleneck and pain point of remote sensing technology in disaster monitoring, a series of distributed
remote sensing technology systems have been developed at the storage, computing and system levels to achieve
automatic, near real-time monitoring of various natural disasters in Southeast Asia.

Computing

2

KHigh I/0 speed
*High security

*Low redundancy

-

~

/

(F ast processing/ \

calculation for TB level
remote sensing data

*Large scale parallel
computing supporting
remote sensing/
mathematical/image

@dels

(Multi dimension: \

2D, 3D

*Multi platform:
desktop, web, mobile
*Multi form:

vector, grid, chart,

@imation Www,ayéas.act@n




01 Introduction

Distributed Remote Sensing Computing

02 and Storage Technology System

03 Disaster Monitoring

sl = 04 Future Work Plan
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Technology Chain of Distributed
Remote Sensing Monitoring Platform

Design, construction, testing and

A

AIR

Customized acquisition/ Organization, storage, . .
. . operation and maintenance of
automatic acquisition management and .
e . . actual business system based on
capability security mechanism of . . . .
. . . distributed remote sensing big
of remote sensing data remote sensing big data

data storage/processing technology

Preprocessing technologies
such as format conversion,
projection transformation, spatial
registration and spectral matching
of multi-source heterogeneous data

Software and hardware
architecture of remote
sensing big data
distributed computing

www.aircas.ac'tn



Architecture of Distributed Remote
Sensing Monitoring Platform

Platform
Architecture
Multi source data display
2D : :
User interaction

Rapid processing of

remote sensing data
Software Architecture . .
Disaster model operation

Distributed Storage System

Massive remote sensing
data storage

Data security

Data layer




A Distributed Computing Technology

AIR

Preprocess of massive

_ remote sensing data

Distributed Computing Platform ( .
Emergency response calculation

of remote sensing

~

" Distributed computing of remote

Parallel computing sensing/mathematical model
— = = =l = Deep Learning
Main s . ~
control Minute and second level query and
computer W LS _ statistics of remote sensing big data |

p
Spatial/spectral matching of
. multi-source data )

Spatial and temporal fusion of
__massive remote sensing data )




AIR

6TB

Sentinall A/B data in
Southeast Asia since
September 1, 2021

S

<1TB

More than 1000 historical

A Distributed Storage and Data Storage

STB

Reflectance data, surface
temperature data and fire
point data since 2000

<1TB

The Belt and Road 30m
dem data, vector boundary
data, etc

Distributed
Storage

I

Precipitation

<1TB

IMERG Global Half Hour
0.1 °C Precipitation Data

TVDI data in Southeast Asia

www.aircas.ac'tn



A\ Platform Introduction

Construction Functional

Module

Objectives

Automatic acquisition, processing and
distributed storage of massive remote
sensing data

Remote sensing data preprocessing module

Function: Automatic downloading, format conversion, mosaic and warehousing

Long time series remote sensing data fusion and analysis module
Realization of minute and second level

calculation of key parameters of
drought, flood, fire and other disasters

Function: Fast calculation, fusion and visualization of long time series
remote sensing data

Near real time calculation module of disaster key parameters

Function: Calculation of the key parameters of disasters in near real time,

Integration, statistics and analysis of
historical, real-time and forecast data

parameter adjustment, result preview and data download according
to the remote sensing inversion model

Query, statistics, analysis and result visualization module of massive remote sensing data

}Automatlc Professmnal . Practlcal . Instant long time series remote sensing data, and chartin \ﬁ[Of scientific data

A 4B 4B 4B 4 Al RS nen

Function: Minute and second level query and statistical analysis of multi-source,




01 Introduction

02 Distributed Remote Sensing Computing
and Storage Technology System

03 Disaster Monitoring

R == 04 Future Work Plan
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A Flood Monitoring

AIR
F : Sentinel 1 A/B data automatic
unction download

Automatic preprocessing and
warehousing of Sar data )
Flood emergency monitoring Sar data long time series synthesis
Calculation, statistics and graphical Threshold dynamic adjustment
representation of flood information and visualization analysis
R Time series of water bodies in
Flood monitoring in key areas key areas
Calculation and visualization of |
satellite precipitation data )
k Animation of FY satellite cloud |
map

www.aircas.ac'tn



AIR

A Flood Monitoring

0 SAR Data Acquisition and Preprocessing

Determine the
monitoring area

Specify time range

Data download

Radiometric
calibration

Data conversion

Multi view, filtering

Topographical
correction

Advantages of SAR image for flood monitoring:
* SAR data can be obtained all-day and all-weather
* The DB value of water in SAR image is significantly

lower than that of land, maklnww\ﬁaéi}’réagxé&%h

water



A Flood Monitoring

0 Model construction

/ Sentinel-1 GRD data /Lv

A

Data accessed

A

[Google Earth Enginej

platform

L

L

U]

GF-2 PMS images/

/ ND:/I /
v

/[

Reference water
mask

/

/ Land cover map /L><

Mask out
desert/snow/ice/

|

permanent water
F 3

( Global

Probability
thresholding

density function
A

Slope Extract low and
P flat region

Radiometric Speckle
calibration filtering
T A
Geomejcrlc /: / SRTM
correction  \ /
Image pre-processing [Automatic thresholding

( Morphological processing \<

[

y

—%Initial classified image/

A

A

( Dilating the flood regions (

v

Validation

7/ Final flood map /

Post-processing

A 4

L
L
Fuzzy value
W Fuzzy set / '( calculation (
/ Fuzzy image /

A 4

/ Fuzzy
/ gl el /L_( thresholding (

Fuzzy-logic based approach for Refinement

20



AIR

O Extraction cases in Pakistan

35°0'0"N

30°0'0"N

25°0'0"N

F] Validation site B

Elevation (m) ~
e 8064

. 137
— Rivers
Validation site A

Validation site C

0 125250 -..~Frame of Sentinel-1
k - iges
T r 4 T T T \ T
60°0'0"E / 65°0'0"E 70°0'0"E 75°0'0"E \ 80°0'0"E

(c)

(e)

A Flood Monitoring

v Data coverage in

2015

v The proposed
method has an
overall accuracy

ﬁ | over 90%
R ; |
i |
~ ~ (c) (d) (e)
Va"sqa“” Method Peo (%) Ppy (%) | ME3SUrE o ina A(iZﬁi:ﬂy
ite (%) %)
Proposed method 412 14.75 90.25 0.893 91.1
A Ohkietal, 2020 1095  19.68 84.46 0.826 83.5
Shahabi etal., 2020  12.46  25.47 80.51 0.795 78.4
Proposed method 2.59 4.62 96.38 0.954 96.6
B Ohki et al., 2020 6.83 10.97 91.05 0.895 89.4
Shahabi et al., 2020  5.96 12.29 90.76 0.873 88.1
Proposed method 4.03 10.89 92.41 0.918 93.4
c Ohki et al., 2020 5.21 17.69 88.11 0.841 87.621
Shahabi etal., 2020 14.35  13.84 85.90 0.837 85.4



AIR

A Flood Monitoring

O Extraction cases in Pakistan

>z

18 August

g,

) Sjndn L

25 July

30 August

0 250 500
ki

——Rivers
Flooded area
3 Administrative division

T
%
) ¢

1
,1_‘ PO e ‘E'SL‘ ,./
L

. [

0 250 500
1 km

#
"--_A‘ Flood frequency
indh f\__ (|
\ 12345
3 — Rivers
i - AT
o [~ Administrative
division

15

12

Flooded pixels (%)

Flood inundation map in the summer of 2015  Flood inundation frequency for 2015

v

AN

The flood spreads quickly, with the widest inundation range in mid August, accounting for

approximately 12.33% of the national land area;

Flooded pixels

TFlooded area

13Jul  25]ul

The areas with the most severe flooding are the Indus River and the Kinab River;

The monsoon season will continue until September, and there is still a possibility of floods in the
future.

6 Aug

18 Aug 30 Aug

14

o0
Flooded area {10*km?)

22
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30°0'0"N 35°0"
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AIR

O Extraction cases in Pakistan

Moderately affected districts PAKISTANI-
M Severely affected districts Partab il AUMINIGTERED

i KASHMIR
WFicod areas g 3 .
KHYBER- — e
PAKHTUNKHWA 4 /
Kabul—
INDI
ADMINISTE!
 KASHMIR

AFGHANISTAN

INDIA

AFGHANISTAN

INDIA
PAKISTAN =
Hydorabad O
ThattaCl a
[Source: nu&m: roporns
65°q'0"E TO"D"O"E ?5°DI'0"E

Balochistan

[JAdministrative division
I Flood area

70°0'0"E 75°00°E

2017

85°00"F

30°0'0"N 35°0'0"N
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E5oq.DuE

700q|0|IE
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A Flood Monitoring

2018
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2019

v

The floods in Pakistan
mainly occur in Punjab and
Sindh provinces in the
eastern region.

In 2019, the flood area
continued to expand and
further spread to the eastern
edge of Punjab province.

Khyber Pakhtunkhwa
province in the northwest
also suffered varying degrees
of impact.



AIR

[0 SAR data synthesis and
water detection

Raster Data Explorer

e ||

Volumn:151 59G

Count-13810
Volumn:50.67G

Count965
Num:6G

A Flood Monitoring

Near real-time synthesis of multi scene
images within a specified space-time
range (computing time<1min)

fvodow ],
\M‘M@—
. 4
A B v o i . | Long tlme
o i series water
area

calculation

Long time series precipitation www.aircas.acten

data extraction



A Drought Monitoring

4 N\
K MODIS data preprocessing module
- J

4 N

— , Parameter setting module
Distributed computing of remote L )

sensing image pixel by pixel

4 N
Global/regional TVDI fast calculation TVDI distributed computing module
A /
Parameter adjustment, curve fitting and
4 N

result visualization

TVDI result visualization module
g J

4 N\
k Query and statistics module

. WWW.aircas.acen




A Drought Monitoring

0 Temperature Vegetation Drought Index (TVDI)

v The Normalized Vegetation Index (NDVI) can reflect the physiological state of vegetation. By;z and By are
the reflectivities in the near-infrared band and the red band, respectively:

Bnir — Br

NDVI =
Byir + Bg

v' The land surface temperature (LST) is a parameter that reflects the water shortage and soil moisture
conditions during the vegetation growth period.

v Temperature Vegetation Drought Index (TVDI) was proposed based on the sim-plified NDVI-LST two-
dimensional feature space:
(LST — LSTmin)

TV Dl = e ax — LSTmin

LSTmin = a+ bXNDVI
LSTmax = c + dXNDVI

26



A Drought Monitoring

0 Temperature Vegetation Drought Index (TVDI)

55

[ |No Evaporation
50F
\\ TVDI-]
as|
‘No Transpiration
SY:11] S I A
o]
= Dry Edge‘
4 3l VDI
Y X "~
30F
TVDI=0 Wet Edge
25t LSTmin
Max Evaporation ! Max Transpiration
20 L 1 L 1 L 1 1 N |
0.0 0.2 04 Npy] 06 0.8 1.0

Figure. The NDVI and LST two-dimensional spatial scatter plot.

LST — (a+ bXNDVI)

TVDI =
v (c + dXNDVI) — (a + bXxNDVI)

O Extracting the minimum and maximum
values of the LST corresponding to
each NDVI pixel (LSTmin, LSTmax).

O Linearly fit all LSTmin and LSTmax
values to obtain the Wet edge and Dry
edge in the feature space.

v aand c are the intercepts of the wet and
dry edges.

v' b and d are the slopes of the wet and
dry edges.

v The TVDI value of the pixel point P is expressed as the ratio of X and Y.

v X represents the difference between the observed surface temperature of the point P and the minimum temperature at point P.

v Y represents the difference between the maximum temperature and the minimum temperature at point P.

27



A Drought Monitoring

AIR

[0 Application of TVDI using MODIS Data products

v The MODIS Normalized Difference Vegetation Index (NDVI) complements

NDVI: MODIS13Q1 NOAA’s AVHRR NDVI products and provides continuity for time series historical
applications.
Science Data . . . Multiply by
Sets Name Bit Type Fill Valid Range scale factor

250m 16 days NDVI 16-bit signed

NDVI integer -3000 -2000,10000 0.0001

v" The MODIS11A2 product provides an average 8-day per-pixel LST with a 1
kilometer (km) spatial resolution in a 1200 by 1200 km grid.

Data Tvpe Product Nominal Data Spatial Temporal Map
yp Level Array Dimensions Resolution Resolution Projection
LST: MODIS11A2 MODI11A2 L3 D o 1y LA 1 km Eight days Sinusoidal

columns

28
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O Application of TVDI
based on satellite data

A Drought Monitoring

105°00"E 00"

|:| Boundaries of Provinces
Irrigated Croplands

Rainfed Croplands
Non Cropland

. P

v The middle and lower reaches £ Hubei e
of the Yangtze River in China. S vt f
Yangtze River : igﬁ‘ '
v’ Different levels of TVDI. Huan - giangsi ;’“ VA
ﬂﬁj‘-ﬂm} }:\é ; f; .
: < 0 125 250 500, |5
(b) EI\I-%;?II 3014? (C) & Wfﬁ« “mﬁ_fwjm {\ ﬁ{(;w\f Km %
—Low: 4 105°0'0" K. 110°0°0"E 115°0'0"E 1209007 E
TVDI Drought Levels Soil moisture status
0<TVDI<0.46 No drought Wet or normal land surface, no drought
0.46 <TVDI<0.57 Mild drought  Land surface with less evaporation and near land surface with dry air
0.57<TVDI<0.76 Moderate drought Dry soil surface and wilted near land surface vegetation leaves

0.76 <TVDI <0.86
0.86 <TVDI<1

TVDI

Severe drought
Extreme drought
Drought Levels

Thicker dry soil layers and dry vegetation

Dry or dead land surface vegetation

Soil moisture status




A Drought Monitoring

The TVDI of rain-fed arable land The TVDI of irrigated arable land
D Sp atlal Dlstrlbutlon 2011-02-18 2011-03-06 . 2011-03-22 2011-04-07 2011-04-23 2011-02-18 2011-03-06 2011-03-22 2011-04-07 2011-04-23

of TVDI A& %

2011-05-09 2011-05-25 2011-06-10 2011-06-26 - 2011-07-12 2011-05-09 2011-05-25 2011-06-10 2011-06-26 a 2011-07-12
v" Figures show the spatial
distribution of the TVDI in the
) 2011-07-28 2011-08-13 2011-08-29 2011-09-14 2011-09-30 2011-07-28 2011-08-13 2011-08-29 2011-09-14 2011-09-30
middle and lower reaches of i o ,, o

the Yangtze River in China in

2011 and 2013, With a temporal Zl)l]-ll]-lﬁ()-‘,‘“ 2011-11-01 ZUll-]{]—i-ﬁAé;, 2011-11-01 N
. > 0 1000 2000 5 ; 0 1000 2000

resolution of 16 days. %1 i%

— — M v — — 1

: (a) (b)

Legend

v Compare d with rainfed land TVDLrain 0~0.46 0.46 ~ 0.57 0.57 ~0.76 0.76 ~ 0.86 [ 0.86 ~ 1 ITJSgD?:g 0~0.46 0.46 ~ 0.57 0.57 ~ 0.76 0.76 ~ 0.86 [ 0.86 ~ 1
b
drought has a greater impact On 2013-02-18 2013-03-06 2013-03-22 2013-04-07 2013-04-23 2013-02-18 2013-03-06 | 2013-03-22 2013-04-07 2013-04-23
irrigated land, indicating that
lrrlgated 1ands arc morc 2013-05-09 2013-05-25 2013-06-10 2 2013-06-26 2013-07-12 2013-05-09 2013-05-25 2013-06-10 » 2013-06-26 2 20]3-07-]23:,,
sensitive to drought. However, :
artificial irrigation measures
and proj eCtS haVe a Certain 2013-07-28 2013-08-13 ; 2013-08-29 20]3-09-.14 2013—09—‘30 2013-07-28 20]3-08-]% 2013-08-29 2013-09-14 2013-09—{0 e
e L A o WA
ability to control droughts, s il o S
which can alleviate the grOWth_ 2013-10-16  2013-11-01 N 2013-10-16 gy 2013-11-01 N
o 0 1000 2000 " 0 1000 2000
related stress of drought on o — — % @ e % ®)
: 30
Vegetatlon' TI;,e[;gfg?n 0~0.46 0.46 ~ 0.57 0.57~0.76 0.76 ~ 0.86 [ 0.86 ~ 1 I{S%?:i 0~0.46 0.46 ~ 0.57 0.57~0.76 0.76 ~ 0.86 [ 0.86 ~ 1



A Fire Point Monitoring

Function

f Fire point query of Modis

Latest fire point query

Query and display of mid
infrared band of FY 4A

Fire point spatial distribution statistics << {
{Analysis and display of spatial

/e /e J

density of historical fire points

remote sensing data

Synthesis of mid infrared

Analysis and calculation of mid infrared
k data of FY 4A

./

www.aircas.acitn



AIR

[ Fire pixels extraction and refining

%

History of FY series

w
-

o[l HIE < | HI =

5]
=

oo | | M1

=R
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01t |
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014tk
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otk
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02t | |
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2000

A Fire Point Monitoring

Planck’s Function

1000

i B W m=2 a1

800 -

600 -

400

W: 3.796um
—— it 10.714pum

P 11.948um

Blackbody radiation
spectrum curves at
different
temperatures

Variation of radiance
at different
wavelengths with
temperature

32;



A Fire Point Monitoring

[ Fire pixels extraction and refining

v" Potential fire pixels
T20 — T20min > 10K
AT > [ﬁl W]min
T20 > T2 hist—99.9% + 3K

v' Fire pixels refining by dynamic threshold method

T,o > 315K

I
T20 > T30 hist—99.99%

v' Fire pixels refining by moving widow filter

I I
_ T20 - TZO,min
I I

Pbase =
24.min

, Ppixel — Pbase
 _ Ta0 — Ta0min > 0.10
pptxef. T24 _ Tzl

4min




A Fire Point Monitoring

AlIR
[ Forest fires examples

M no chang
[ 2001
W 2002
12003
12004
W 2005
W 2006
[ 2007
W 2008
W 2009
2010
201
2012

Yukon Territory,
Canada 66.375 N,
139.052W

Forest loss map

s

Colorado, US
38.931N,
104.938W

e

Forest loss map Before Chane (203)




A Fire Point Monitoring

[0 Datasets

v' Annual forest loss map
Forest loss year 1s from 2001 to 2012

v’ Annual ETM+ cloud-free image composites from 1999 to 2012

* & bands
5 direct bands: band 3, band4, band5, band7, minimum NDVI
3 derived bands:
NDVI=(band4- band3) /(band4+band3)
NDMI=(band4-band5)/(band4+band5)
NBR=(band4-band7)/(band4+ band7)
10 layers
If the pixel is a forest loss pixel, we get all the values of the current pixel (totally 14 values for
each band)
For the year without values, we ignore it and count how many values are available
We sort those values, and use min, 10%, 25%, 50%, 75%, 90%, max, max-min, 90%-10%, 75-23%.



AIR

[0 Methodology

v" Patch generation

v" Patch features and peer
pixel features

v' Training samples

v’ Bagging tree classifier

A Fire Point Monitoring

Annual forest
loss map
(2001-2012)

Annual ETM+
composites

(1999-2012)
8 bands and
10 layers for each band

1. Patch generation

2. Patch features
(445 common features)
Shape (6)
Spectra (2*10*8)
Texture (3*10*8)
Contexture (39)

3. Pixel

features

(80 unique features)
Pixel value for each layer
and each band

Training
samples

5. More training
samples

Combined features
(525 features)

]

4. Bagging tree
classifier

Per pixel median predict

results and per patch voting

Satisfied?

6. Final results
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AIR

[0 Methodology
v’ Bagging tree classifier

« Deal with one specific class at a
time

* Bootstrap aggregation (bagging):
create 7 tree models using 20%
training sample for each tree

 Fist fire, then logging, and finally
disease and storm

A Fire Point Monitoring

Training samples Each subset
Type Fire caused Otherscaused | Fire caused Others caused
Boreal 04,796,186 31,332 709 500,000 165,263
Australia 36,234 694 3,188,972 500,000 100,000
Others 1,915,883 75,057 945 100,000 500,000

Training Featu;esb
spaces to be
samples classified
Others Fire
Bagycu ciassifier 1
v
Others
Others | | Logging 4
» Bagged classifier 2
v v
Logging Others
Disease Storm
Y
» Bagged classifier 3

e D

Bagged classifier
example

Randomly sampling (20%)

\ Seven sub sets \

A

Binary tree model

A 4 . A 4 ) 4
treel| [tree2] | ‘ | [tree7

Atteast 4 trees predic
it as fire?
y

Fire

Others
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A Fire Point Monitoring

[0 Methodology

v' Training samples

Different regions of
forest loss have their
own characteristics
Slash and burn area in
tropical area will be
confused with forest
loss caused by fire

Three region for models and training samples distribution

180 0 0 10 140 W e
B0 H°E 41°E 80°E E 00°E 40°E E Pl
M
‘-L ’
- e
e | e f,—_._{ﬁ:;“'—“‘ IR P e S I 4
:::?_"‘-_?_-, i I-=-'c- ‘1;?‘1-"' R e S
a0=n = A | i . e [ fr— e -_-___,-.? 507N
- J el 5 I L
_‘___,.r"‘ e L S H r"’"“-«\ . ‘i _
PN
40° 3 . b : 0%
N f . r
20 0%t
20
Lagend
Training s amples 40°%
Il Fire caused .
Others caus ed
Region E B0°s
R A P, .
Boreal . RN _.—o—"""-""_ﬁ-‘"?y_f rtaru—er] =, |
B tustralia #_._.-_-_-Em-m-‘f“"‘“-'
= —
Il Cthers tl\r_/ 58.4
| |
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A Fire Poit onitoring

0 Results and
Validation

Forest loss map

gs ; Results
anada
Bolivia - Others

Russia
Russia
Australia

AN N
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AIR

[0 Results and Validation

A Fire Point Monitoring

180°  160°W 140°W 120 100°W 807 B0 40°W  20°W o 20°E 40°E 60°E 80°E 100°E 120°E 140°E 160°E I-'IJQ y T
- j, I, Validation samples
=S | . \i?;j ... and climate regions
40°N ] 40°N
20°N 4 K . — 20N
N : . =
o —= 4 B o
wig' I
~|Regions - LEE P
.- |[__| Boreal 4 | aes
B [ Template ] 1 . N } ]
cos | [l Sub tropical — Strata Proportion of mapping results Samples
_ Il Tropical e | . .
% |1 No data % Fire caused | Others caused Fire caused Others caused
o 180°W 140°W 120°W 100°W S0W  60W  40°W 20 0" Boreal 73.8% 26.2% 250
Temperate 20.3% 79.7% 800
Subtropical 21.2% 78.8% 800 .,
Tropical 0.7% 99.3% 900




A Fire Point Monitoring

AIR

[0 Results and Validation

Class- 1. 2. Total- Mapped area[ha]- Wi
Boreal-1- 711 8. 719. 44,825,548 0.196-
Boreal-2- 6- 231 237 15,872,878 0.069-
Temperate-1. 153- 23 176. 5,544,425 0.024.
Temperate-2. 10- 748- 758- 21,770,188 0.095-
Subtropical-1. 174 13- 187- 6,484,918 0.028-
Subtropical-2. 14. 741. 755. 24,098,566- 0.105-
Tropical-1- 47. 24. 71. 721,976. 0.003-
Tropical-2- 13- 809. 822 109,858,664- 0.479-
Total-1- 1085- 68- 1153- 57,576,867 0.251-
Total-2- 43. 2529. 2572 171,600,296- 0.749.
Class. 1. 2- Total- User’s- Producer’s. Overall-
1- 0.243. 0.008- 0.251- 0.97+0.01- 0.95+0.01- 0.98+0.00-
2. 0.013- 0.736- 0.749. 0.98+0.01- 0.99+0.01- :

Total- 0.255. 0.745. 1. o : :

Error adjusted estimated area for class 1 . 58,532,021.4+1,173,642.1-

[ha]ﬂ




AIR

A Fire Point Monitoring

O V1 contextual algorithm (main procedure)

VIRR data

A 4

Data processing

A 4

Cloud & Water mask

A 4

Potential fire tests

A\ 4

Contextual tests

A 4

Fire pixels results

A

A\ 4

Potential fire pixels
T; — T;;,min > 10K

AT > (BT, 5T} i

Dynamic
thresholds

Dynamic thresholds
_ T3yalid—T3validmin
Pbase = T 7ia—T, s
4,valid 4,min 3
_ TS_TS,vaIid,min
Ppixel =

T4=T4 min 3

True fire pixels

Ppixel — Pbase ~ 0.10

Giglio, L., Schroeder, W., & Justice, C.O. (2016). The collection 6 MODIS
active fire detection algorithm and fire products. Remote Sensing of
Environment, 178, 31-41

Polivka, T.N., Wang, J., Ellison, L.T., Hyer, E.J., & Ichoku, C.M. (2016).
Improving Nocturnal Fire Detection With the VIIRS Day-Night Bané.zleee
Transactions on Geoscience and Remote Sensing, 54, 5503-5519



A Fire Point Monitoring

O V1 contextual algorithm (main procedure)

g 1.0E
L% 1 gEigﬁ] L | TOD 0.1% (a)
[ A Q 1.0E-02f
VIRR data ¥ i T
L ) o 1.0E-04E Ll T
) = 0 5 10 15 20 25
( i ) DNB Radiance (nW-cm™-sr)
Data processing & 1 02400
\ y. (6] : -+
= 1.0E-01f Top 0.5%  (b)
- X \ ® 1.0E-02f |'|.|ﬂ
T 1.0E-03f :
Cloud & Water mask o 1.0E_04F [
L ) = 270 280 290 300 310
{ 4 um Brightness Temperature (K)
Potential fire tests Dynamic - _
) thresholds g | £ 0 ]
Contextual tests s : ¥ J Lﬁ\
FiI'C piXGlS I'CSllltS ) 2I0 2I5 sclao scI)5 s:o 31I5 5;0
\_ ) AT (K) T; (K)
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A Fire Point Monitoring

AIR

0 Highlights of the V1 contextual algorithm

However, if fire pixels are detected according to 360 - - Non-fireareas

the absolute brightness temperatures, false alarms 350 | x Fire pixels )

will be made. < 240 [ = = Basicinfrared channel x)ix x *x .
: : " gradient X e

Therefore the dynamic thresholds are involved as | el nirared channel X X%

below: 330 gradient (Fireareas) * X _ -“'x

channel (Unit:
w
S

T3,valid - T3,valid,min

Brightness timerature of MIR

Pbase = T T 310 F
4. valid 4,min 3 i
300
Ooi 1_T3_T3,vatid.,min 290 +
ixel =
pixe T4=T4,min 3 I
280 b v 0L
280 290 300 310

Brightness timerature of TIR channel (Unit: K)
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AIR

O V2 multitemporal algorithm
procedure)

7

VIRR data

A 4

Data processing

\ 4

Time Series Data —

A\ 4

A\ 4

[ Stable values ] [ Prediction values ]

Fire pixels results

(main

A Fire Point Monitoring

¥
S 2 L
. Active fire detection ==
i o
| 8 o,
% FengYun-3C Multitemporal uik’ o~
FY Time Series Method ‘Hﬁ i
b j=)
o~

MOD14A1 fire detection
I MoDIS fire pixels

Active fire detection results for part of the Gulf of Mexico
where an explosion occurred in early April 2015. The
background consists of Landsat OLI images and shows the
precise locations of the fires. The results obtained using the
VIRR multi-temporal method and MODI14A1 ares also

marked.



AIR

O V2

A

y

multitemporal algorithm
procedure)

7

\,

VIRR data

\ 4

7

Data processing

\ 4

Time Series Data —

A 4

[ Stable values ]

[ Prediction values ]

Fire pixels results

(

A Fire Point Monitoring

(main

Making predictions

_ T
[Tumir.after svps TTiR After svp] = Us XO1 XV

Tmirafter svp = aXTrip after svp + b
Tyir = aTpg + b,

D
2
s.t.min Z (aTriri + b — Tmir,i)
i=1

Fire detections
( ATy > AT, + Syyprs + 3
< Trir > 280K and Trigr > Ttig threshold

Typir > Tyir thresholds
AT, >0

AT]_ > ATZ + 6MIR,TS + 3
Trur > 330
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01 Introduction

Distributed Remote Sensing Computing

02 and Storage Technology System

03 Disaster Monitoring

b = 04 Future Work Plan

www.aircas.acttn



To establish inversion algorithm of flood and fire
Inversion point applicable to Southeast Asia

Algorithm To develop post disaster loss assessment technology
based on high score data

To introduce satellite data from Southeast Asian
countries in various forms Data

To increase social and economic data such as Storage
population and roads

To increase computing nodes to improve platform
Computing processing speed
Resource To build a distributed computing system and realize the
interconnection of computing resources in multiple regions

* To building a multilingual disaster monitoring
application platform

* To improve system usability and stability

www.aircas.acitn



A Landslide Monitoring

O Landslides in remote sensed images

(a).1 (a).2 (a).3

‘s 1 i s " W
e . R |
M - g - i I =
h - F h
- ! >, roa R T
- ol > 2 e o B U ; " ?_‘-, e o
LN, Y i - - e | w iy td deti
o N 4 . % o Saei’ AW i o _.
1 7 . ] -z B ;
W NG Ly o
i L ; ¥y e Sl v a
s ;_c- l __ ¥ " m
| v

(b).2

Train/validation
dataset
construction

(a).5 (a) 6

Satellite Spatial resolution
RapidEye Sm
Geoeye 2m
Planet 3m
TripleSat 0.8m
Sentinel-2 10m
GaoFen-2 Im
Landsat 30m

Model
construction

Evaluate/Application
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AIR

A Landslide Monitoring

[0 Datasets used for training and evaluation

Table 1

General information of each landslide inventory dataset.

Place Event time || Data Source | Spatial resolution | Landslide area/study area | NO. of landslide | NO. of small landslide
Lushan 2013-04-20 || RapidEye S5m 821798/651712795 11094 7095

Jiuzhaigou | 2017-08-08 || Geoeye-1 2m 2810252/108529172 4739 2817

Wenchuan | 2008-05-12 || Google Earth | 17m 598949/268896068 14484 9305

Iburi 2018-09-05 || Planet 3m 7166788/452252126 9291 2606

Bijie TripleSat 0.8m 21687975/150783123 770 48

Haiti 2021-08-14 || Sentinel-2 10m 17049584/241120800 789 20

Zhouqu 2018-07-12 || GaoFen-2 Im 875811/721565663 93 3

Taiwan Google Earth | 2.39m 426650/122378240 138 22

Rows marked in gray represent training datasets; rows marked in white represent evaluating datasets. Small landslides are defined as an area smaller than 1000 m?.

The landslide area/study area ratio is the ratio of the landslide pixel number and the total pixel number in the study region.
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A Landslide Monitoring

AIR

[0 Model construction

Padded feature map
Output feature map
Concatenate nput feature map
3X3
padding convolution
—_—
256x256x256
Backbone 64x128x128 _—
network T
—.E” — F5A
Input image 32x64x64 — Padding pixel with zero intensity
qugxusg 64x256%256 64x256x256 . l:\
Attention ) . D Filled up pixel by convolution
module Deconvolution
192%256x256 256256256
64%256%256 561D . Channel Spatial attention __
Backbone —— _— — attention module module
— —_—
—
network Fip || F2p Fsp |l Spatial attention
module
Input image 32x128x128
64x256x256
4x256x256 64x512x512 64x512x512  64x256x256 =

Channel
attention module ] T + 1

512x128x128 + +—
Channel t I
. ——_ attention module 102X 256256
— 5625
-
-— — F“ -— Fl 01 Spaual AT . —* Layer-to-layer connection
0 module ; :
64%256%256 ) . — Concatenate operation
Channel Spatial attention

Output image 3x128x 128 64x128x128 128128128 attention module module

Attention module




A Landslide Monitoring

0 Model evaluation/application

Precisi Nrp
recision = ——
N7p + Ngp
Nrp
Recall = —————
Nrp + Ny

2 X Precision X Recall

Fl1 — measure =
Precision + Recall

Nrp
10U =
Npp + Nrp + Npy
abel Landsli
Detec andslide Background
Landslide Ntp Nen

Background Ngp NN




A Building Extraction

O Buildings in remote sensed images

Building extraction is of great significance for assessing the
impact of earthquakes on cities and towns.

www.aircas.acsen




AIR

A Building Extraction

O Datasets used for training and evaluation

Table 1. Training and evaluation dataset construction.

Spatial resolution

Imaging sensor

Study area

Training/evaluating the model

Inria Aerial Image Dataset
WHU-Building Satellite Dataset Il
xBD Building Dataset
Massachusetts Buildings Dataset
WHU-Building Satellite Dataset |

xBD hold-out dataset
XBD test dataset

03m
045 m
03m
Tm
03mto25m

03m
03m

Aerial Image

Satellite images

WorldView-3

Aerial Image

QuickBird, Worldview series,
IKONOS, ZY-3

WorldView-3

WorldView-3

810 km” of multiple cities
860 km” of East Asia
45,361.79 km” of 15 countries
340 km? of Boston

860 km? of East Asia

Training
Training
Training
Evaluating |
Evaluating |l

Evaluating |ll
Evaluating IV
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0 Model construction

:Frequency learning branch

Frequency
decompose .
DC M’._
| Ff |
i S |
HN
_____ b R
I _____Concatenate |
Spatial learning branch
.Input
unage

Fs

ResNet encoder

«—F requency-spatial feature learning

A Building Extraction

2
}

N queries
H R B
y . '

Transformer decoder

[

ResNet decoder

Building prediction

.............

Mask
prediction

E);h'acted result

.ackthn



A Building Extraction

AlIR
[0 Model evaluation

Figure 5. Visual comparison of extracted building instances using the different methods of evaluation dataset I: (a) original images; (b)
results from BiSeNet; (c) results from DeepLabv3+; (d) results from HRNet; (e) results from PSPNet; (f) results from SegNet; (g) results
from MSFTrans, TP indicates true positive pixels, FN and FP represent false-negative and false-positive pixels, respectively.

Detec abel| 1 andslide Background
Landslide TP FN
Background FP N
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Thank you!

Aerospace Information Research Institute

Chinese Academy of Sciences

WWW.aircas.ac.cn
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A Fire Point Monitoring

AIR

O Global Forest distribution and disturbance during 2000-2012

Tree

cover Loss
o >80%

J L
L 1 S5
~ = -
’

From 2000 to 2012, the area of forest loss is 7
about 2.3 Mkm?2

Since 2013, Hansen’s group updates annual 30m forest loss and

composite of Landsat imagery. Hansen, 2013, Science
http://earthenginepartners.appspot.com/science-2013-global-forest

0%

58+



\ Fire Point Monitoring

[0 Landsat Level 3 Products

Annual cloud-free growing season Landsat 7 ETM+ data ccgggﬁzsgf@s I1r b sSlide



A Cloud Detection

AIR

Function o
FY 4A remote sensing data Time series query statistics of
preprocessing and warehousing FY data
Visualization of FY remote sensing data
Fine grained diStlfibUted model Cloud detection by threshold method
operation based on FY data

based on random forest

{Cloud detection model trainin
www.aircas.actn

-
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AIR

[ Introduction of Random

Forest Algorithm

v" Random forest is used for

cloud detection

Random forest

All Data

subset subset

subset
tree tree tree

D
pp2

|
[
[
l
]
|

Cloud Detection

1.1t can process data with high dimensions (many features) without
dimension reduction and feature selection.

2.1t can judge the importance of features and the interaction between
different features.

3.1t 1s not prone to over fit.

4.The training speed is fast, and it is easy to make parallel methods.

5.For unbalanced data sets, it can balance the error.

6.If a large part of the features are lost, the accuracy can still be maintained.

Disadvantages

1.Random forests have been proved to be over fitting in some noisy
classification or regression problems.
2.For data with attributes with different values, attributes with more values will

have greater impact on random forests, so the attribute weights produced by

random forests on such data are not credible. www.aircas.actn



) Cloud Detection

[0 Modeling and result display interface of FY 4A cloud identification based on
random forest

Cloud 1dentification results based
on random forest
(FY4A)

| | Random

Y SN M 7% ' forest

3 ‘ construction
and training
component

ggggggg

""" | Table of Content

ccccc

uuuuu

'V ENEZUELA h{ 3 4 ETHIOPIA 2 nezue

‘‘‘‘‘
PPPPPPPPPPPP

e L ‘ St FY4A infrared
........ e —— ] brightness
W\ NN S iSOMieffige o : temperature
time series



’/\
AT DBAR Professional Training Program on
2)BAR DBAR 2 Prog

o sl e “Utilizing Big Earth Data to Enhance SDG Research,
Monitoring and Reporting in Thailand and Southeast Asia”

Monitoring surface water dynamics based on multi-source
remote sensing big earth data in cloudy and rainy regions

Guogiang Jia
China-ASEAN Regional Innovation Center for Big Earth Data (CARIC)

B H CENTER OF BIG DATA !
(( cors')) Fom susTaABLE DEVELOMMENT GorLS \ PEHERERARE J¥ﬁﬁﬁnﬁ=
(o PHsERABEERRR R

ese Academy of Sciences

Contributors: Yubao Qiu, Qiaoting Qin, Ning Zhao



Contents 2)BAR

Digital Belt and Road

« Water on Earth

» Long-term surface water monitoring

» High-resolution surface water monitoring

www.dbeltro@d.org



Water on Earth @BAR

Digital Belt and Road

« Water is essential for human well-being, energy and food production,
healthy ecosystems, gender equality, poverty reduction and more.

« Water is invaluable for people’s living, production, transportation, and

recreation, and as a habitat for a myriad of plants and animals.

e e T “,”70%
‘ t/{)arm.

it

Ee- L -G8
- TOR @
we( B, I P

Water in body

Virtual Water Trade

GRACE Communications Foundation, 2022
Our World in Data, 2020

X r //VV
- M

Hydropower, irrigation, recreation Trades by shipping www.dbeltrodd.org



Water on Earth @BAR

Digital Belt and Road

« The water on the surface of Earth is found mainly in its oceans (96.44
percent) and polar ice caps and glaciers (1.89 percent), with the balance in
freshwater lakes, rivers, and groundwater.

< 0.06 percent

v Rivers

v' Fresh lakes &

v" Reservoirs J : AN A R

v' Wetlands st B@ogicalwa}emz;iao?i“éf”'gf?

v Soil moisture AT ESSREE e

v Renewable pucitrok A o e
g rou ndwate r Non-renewable groundwater 22,000 + 80% il e

Nature Geoscience 12, 533-540, 2019

www.dbeltrodd.org



Digital Belt and Road

Water on Earth @BAR

Less than 10% of annual terrestrial precipitation and 25% of annual river
flow are sustainably available for human consumptive use, and only 1-5%
of fresh groundwater is sustainably extractable.

riation (green + blue + grey) 24  20%

Total human water appropi

nd ice diséharge
3.1 +40%

River discharge to Interbasin ocean circulation
ocean 46 = 10% 5,000 %= 20%

Blué water use Grogndwater /lr Az

40 +30% récharge'13 + SG#c
¥ - -

Grey water use Groundwater discharge: %

(pollution) 1.4 £ 40% to ocean 4.5 + 70%

Nature Geoscience 12, 533-540, 2019

www.dbeltrod®.org



Water and sustainable development @BAR

Digital Belt and Road

Transforming our world: the 2030 Agenda for Sustainable Development

In 2015, United Nations Member States committed to the ambitious but
achievable 2030 Agenda for Sustainable Development, charting a new h($ﬂ
path of balance for humanity and the planet.

ey

NO IERD G0OD HEALTH
POVERTY HUNGER ANDWELL-BEING

EDUGATON 0 A B osunmon
' 17 goals
. I!ﬂl 169 targets

10 S [ 12 Svowon 232 global indicators

AND PRODUGTION

il &

DEGENT WORK AND
ECONOMIC GROWTH

CLIMATE LIFE BELOW
ACTION WATER

9 INDUSTRY, INNOVATION 1 REDUCH
AND INFRASTRUCTURE INEQUAL
6
—

ED
ITIES
LIFE PEAGE AND JUSTICE
ONLAND ONS

'A'Eéﬁ SDG 6 targets water

1 E&&}:&“&#A‘:: S and sanitation
‘ln
THEEI.MA[MAI.S
UN, 2015

www.dbeltro®d.org




Water and sustainable development @BAR

Digital Belt and Road

The 2030 Agenda for Sustainable Development provides a shared blueprint
for peace and prosperity for people and the planet, now and into the future.

The SDGs build on decades of work by countries and the UN.

The Wor_ld Commission on The World Summit Sustainable
Environment and The United Nations on Sustainable Energy for All
Development General Assembly Development (SE4A)
(Brundtland Commission)

The Future W
Our common earth

2015

1987

Agenda 21 Millengium Development G
The Earth ;2;;’;':;‘1:;::?; WISIONS of An historic
Summit sustainability UN Summit

Council

Sustainable Energy Technologies and Assessments 22, 65-73, 2017

e Want

2030 Agenda for

Sustainable Development

www.dbeltrodd.org



Water and sustainable development @BAR

Digital Belt and Road

« Water is at the core of sustainable development. It
supports all aspects of life on Earth, and access to
safe and clean water is a basic human right.

GLEAN WATER .
et v" Means for development and preservation of

natural processes

E v' Enablers of sustainable development and
human wellbeing

6.1.1 Drinking Water 6.5.1 Water Management
6.4.1 Water Use Efficiency

6.2.1 Sanitation and Hygiene 6.5.2 Transboundary Cooperation
6.4.2 Water Stress

6.3.1 Wastewater 6.a.1 International Cooperation
6.6.1 Ecosystems

6.3.2 Water Quality 6.b.1 Stakeholder Participation

enablers of sustainable g, .,

. 6\\'“' No poverty 'On’enp
49‘\9
k>

Reduced

Peace, justice and
inequalities

strong institutions.
o

Quality education

Partnerships for the goals

SDG6 with other SDGs

www.dbeltro&d.org



Satellite-based remote sensing OBAR

Diqli‘nl’ Belt and Road

Témporal Resolution

* Providing an effective earth observation
with global coverage, high frequency, and o . R —
long-term operation. | e PSSy ¢

* Monitoring the environment, recourses, -_Sénffm;b e
hazards, human activities, including water. e

= Spot6/7

~ PlanetScopé -

PRl.;‘BA—V

© MODIS Terra

ol Hie
tial Resolution
5-20m 30-70 m 250-500 m

China Gaofen satellite constellation gronomy 2020, 10(5), 641 NeTy




Satellite-based remote sensing @BAR

Digital Belt and Road




Satellite-based remote sensing @BAR

Digital Belt and Road

HINEBOSERERDENGE
= P | J

0 2 4 s T
— — [ o)) S

Multispectral image of Yellow

Fused Colored Glimmer .
Image of Beijing (10m) Fused Colored Glimmer

River Estuary (10m) Image of Bangkok (10m)
www.dbeltrddd.org



Satellite-based remote sensing ﬁBAR

https: streamht ishub.or

Landsat Timelapse Landsat Timelapse



https://streamlit.gishub.org/

Contents 2)BAR

Digital Belt and Road

« Water on Earth

* Long-term surface water monitoring

» High-resolution surface water monitoring

www.dbeltrd&d.org



Long-Term Surface Water Monitoring 2)BAR

Digital Belt and Road

I

|

|

: ] Landsat7 ETM+ ||

« The water extraction methods based on optical remote |
. : : Landsat8 OLI :
sensing imageries could be summarized as three Lo S i

categories: water index threshold, classification, and

feature identification. [ Fiv generalwatermdex /

« The method of water index threshold is practical and Globecover30
efficient, but has low precision when single water index (2000, 2010 2020)
used. :
_ _ Index statlstlcs for different
- A practllcal and reasonable .cc_>mp|jehen3|ve surface water land cover types
extraction method by combining five general water index. I
/ Threshold array for five index /

.

Surface water datasetq




Long-Term Surface Water Monitoring 2)BAR

Digital Belt and Road

Water index  Configuration

NDWI (G — NIR)/(G + NIR)

MNDWI (G — SWIR1)/(G + SWIRI)

AWEL 4 % (G — SWIR1) — (0.25 x NIR + 2.75 % SWIR1)
AWEL, B+25 %G - 1.5 x (NIR + SWIRI) — 0.25 x SWIRZ
HRWI 6%G—R—-65xNR+02

WI2015 1.7204 + 171 = G + 3 = R-70 = NIR-45 x SWIR1-71 = SWIR2

* Note: B, G, R, NIR, SWIR1, SWIR2 represent Landsat's blue (~0.4 — 0.5
MM depending on the sensor), green (~0.5 — 0.6 pym), red (~0.6 — 0.7
Mm), near infrared (~0.8 — 0.9 pm), short-wave infrared 1 (~1.6 — 1.8
Mm), and short-wave infrared 2 bands (~2.1 — 2.4 uym), respectively.
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Long-Term Surface Water Monitoring [2)BAR

(km?)

Area

Digital Belt and Road
Water dynamics in Guangxi (southwest China)

« Surface water yearly dataset for 1986-2021

Surface water area A48t Annual precipitation kK
< 000 B Most of subsheds have surface Tw g [Becmem el
4500 water area more than 1 km?. :2 .
4,000 = T T T T T T T T . T T T T T T T
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Year
B An increasing trend for surface
water area in the Southern China

B Good linear relationship between annual surface
water area and NDVI, nightlight index and
population.

Human drivers matter to surface water dynamics

www.dbeltrd®d.org
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Long-Term Surface Water Monitoring [2)BAR

Water dynamics in ASEAN countries

« Surface water yearly dataset for 1986-2021

Area (10m*xkm?)
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Year

B An increasing trend for surface
water area in the ASEAN countries
in the past 36 years

B Decreasing trend in recent years
(2006-2021)
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Digital Belt and Road

Surface water area variations
during past four decades in ten
ASEAN countries

Surface water area in Thailand
ranks the third, and accounts
about 15% of the total of ASEAN
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B Good linear relationship
between annual surface
water area and NDVI, and
population.

B Environmental and human
drivers contribute together
to surface water dynamics
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« Water on Earth

» Long-term surface water monitoring

« High-resolution surface water monitoring
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High-resolution surface water monitoring @BAR
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A Novel Method specifically developed for mountain area, like South West China, Guilin as a good example.

Sun

B
>
-
Hem

Hillshade

www.dbeltrd®d.org



High-resolution surface water monitoring @BAR
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(a)Sentinel-2 FAGGAR  (b)Sentinel-1 1 AR (c)Sentinel-2 #)H7K 14455 (a) Sentinel-2I5i % (8 (b) Sentinel-11j# () Sentinel-218 (b) (c) (d)
S s

\O = by ’... ";,i{

- ) : "7'_;.7.

O: [ A B

" ’ ’.:
[__EIV/RIN PN . .. .
(a)Sentinel-2 original image;
Results from radar and optical Position comparison of radar (b) The intersection of Sentinel-1 and Sentinel-2

imagesPreliminary water extraction ~ shadow and optical shadow water extraction results;

(c)Sentinel-1 preliminary water extraction
results; (d)Sentinel-2 preliminary water
extraction results

Raster Extract and Vector Intersection Process Tool
The mountain shadow effectively eliminated by the extraction of sentinel-1 and sentinel-2 imaging geometric

topological relationship. www.dbeltr@M org



High-resolution surface water monitoring @BAR
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reservoir river lakes Mountain water body

5
D S
3
_____ i L . ; =
20 P 1
> : | /.
(2] . : B - ) ’ SY"’?\
s | # || s C
,J N ‘ r/ )
User's mapping Commiss  Omission
Non- .
water total Accurac  accuracy ion Errors
body b y (%) (%) Errors ( (%)
ody %)
water 408 52 460 88.70 97.61 11.30 2.39
body
Non- 10 590 600 98.33 91.90 1.67 8.10 . .
water The overall classification accuracy
body . -
otal 418 642 1060 reached 94.15% and Kappa coefficient

WWW.

Overall Accuracy=94.15% Kappa coefficient=0.8796 was 0.8796, dbeltr@dd.o rg



High-resolution surface water monitoring @BAR
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Change of Water body in Lijiang Watershed everyl2 days
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High-resolution surface water monitoring @BAR
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1 International Trends of
Scientific Data Sharing
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(1) Data science, scientific data management and citizen

science are developing rapidly

® Digitizing

@ Verification

® Data cleaning

® Data description

®Support research S
®Support evaluation Re-usi ng
®Support teaching data

*

Processing

® Data sharing
@ Access control
@ Data copyright

Access
to data

Analysing
data

@® Data collegifon

Preserving
® Researchffesults

® Data migrat§on
® Data backup

Scientific Data Curation has became a hot spot in
the field of professional disciplines, information
science and library science.

@BAR

Digital Belt and Road

2001-2015 the number of articles on the subject gf
“Data Curation” I ______

120 R == =g == B9
80 SRRt I it s=q poo| fpeq pes| P9
R I||“ 11

0 _-___-__-__-__l__ . .. . . .

2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015

Number of articles (articles)

In the Web Of Science database, used "Curation
Data" as the theme of retrieval, found that only
44 relevant literatures during the 1900-2000
years, from 2001-2016 years is increased to 1615.

www.dbeltrodd.org



(2) Management and deployment of scientific data at the
national level @ BAR

Digital Belt and Road

Developed countries have raised the continuous accumulation and open
utilization of scientific data to the height of the national science and technology
strategy for deployment. Through years of continuous accumulation, a number
of authoritative, long-sequence, multi-scale scientific databases have been
formed, which have played an important role in the scientific research process.

® lLausanne Agricultural Experiment Station in the UK,

® ARGO Global Ocean Monitoring and Observing
Network,

® National Aeronautics and Space Administration
(NASA), National Oceanic and Atmospheric
Administration (NOAA) and National Institutes of
Health (NIH) are in authoritative positions in this field.

ROTHAMSTED

National Institutes of Health RESEARCH.s, ...

Turning Discovery Into Health




3) Authoritative data centers gather global resources

Developed countries actively rely on authoritative scientific data centers to
continuously integrate and aggregate global scientific data resources, and gradually
form standardized scientific data collection, management and storage solutions.

The Global Biodiversity Information
Network (GBIF) is currently the largest BHL usa
biodiversity information service €bs franee
Remote Sensing MODIS/Landsat USA
organization in the world. It has formed a WDCGG Japan
comprehensive information service on PANGAEA Germany
USA, Europe, Japan,
o o o . Nuclear TAEA-NDS . .
global biodiversity for users worldwide by - S T
promoting the sharing of primary data on MAfNav fapan
biodiversity through various means such DL A
as cooperation with seed funds. _ <D Usa

www.dbeltro®d.org



(4) Data center management model

PDB data center of

the United States

U.S. foundation
Dryad data
warehousing

Germany World
Data Center,
Remote Sensing
Atmospheric Data
Center

Satellite
data

L,

Data
collection

Non-
satellite
data

@DAD

Open
Access

Data
usage

Strict
reference

_ £ wdc
Portfolio
Data archive | Services
7 Atmospheric trace gases ~ Convention Monitoring
7 Aerosols, Radiation . S‘t > Renewable Energies
7 Temperatures /" = AirQuality & Health
7 Cloud physical parameters ~ Hazard Early Detection
7 Surface parameters (ssT, LST, NDVI) = VR S
7 Spectroscopic data
[ |
R&D activities
7 Aerosols and Radiation
7 Trace Gases
7 Atmospheric Dynamics
7 Infrasound

Charged
by data
production
cost

-

The World Data Center
for Remote Sensing of the Atmosphere

PDB

PROTEIN DATA BANK

d.org



(5) Scientific data publishing model (Academic Journal +
data Journal)

@BAR

! Belt and Road

37 | English
e ;data type \ V4
@I Physical Sciences 7 o
Unstruc » Australian Antarctic [
large d: : ,
» Cold and Arid Region
A Sequen > Long Term Environme
ccept
| Meth sequen . L . s . [
mdeterm » Mational Climatic Dat H T Ropt R st o
Unacce . . =t
- » Mational Environment . -
ResticGroup | PE2SE A (58 ) RADEEEIRE (20004 )
Explan > Oak Ridge Mational L Elﬂm gl Tesls v
Guidan > PANGAEA o - WEY PDF DataSet BibTeX E
Structy o 1RO 2 48
Recom » Reaction Database S P - . PN . . . .
CAQs | _ N ¢ =mz Dataset of Population Distribution at Township Level in 25 Provinces, China
Model ¥ SIMBAD Astronomic: NS (2000)
¥ UK Solar System Dat T @ HeFRR S Bai Zhonggiang™? Wang Juanle~®" ¥
Taxono > World Data Center fo R Abstract ¥ o . o
di it Keywords: population distribution; density; township; China.
IVErs| Social sciences | R BaRe (%) EHES@D
201455 sEm =) 20 FESESE (FE ) A 0EEHEEE ( Dataset of Population
. . 3 E =
. > Inter-unwersny Conso @ wETE Distribution at Township Level in 25 Provinces, China (2000) )
Biomec > Qualitative Data Repc 2014432 R (£ ) EVER Population distribution data at township level in China
20154F% EAfEE EEF (wangjl@lreis.ac.cn )
PLOS would like to thank the ope | soyszs < HEEE BmiE | SER RN S RS R ST TS AR E AT

BiOChel repnsitories. £, baizq@lreis.ac.cn

P i
BRI — 5 AENEREN SRR SR A SRR E S,
SISE =  EERF

=, wangjl@lreis.ac.cn

natural science aQ
T R VAT IR VAV VAT b O | UT:I‘LI'U(Q:I’.UI 5

AADC, CARD. INLUL, INDRU, VWULL, FAINUACA=F
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(6) Data exchange management model of science and 2
technology plan project DBAR

‘x}‘ﬁ\x\\k\ \\\\\\\ - m\\“‘*“ -.~_,~ o
oy F NATIONAL OCEANIC AND
ENSTE s e ?E”;“‘él"ité?ﬂ i, NOAA ATMOSPHERIC ADMINISTRATION

NITED STATES TMENT OF MMER

NOAA data sharing policy was released in October 2011.
The environmental data and information that is created or
derived should be visualized and available timely (usually
no later than 2 years after the data generation).

NSF 11-1 January 2011
Chapter Il - Proposal Preparation Instructions

Office of Extramural Research RESEARCH :
@ National Institutes of Health n l COUNC] LS UK Exce”ence Wlth |mpaCt
HOME ABC‘UT GRANTS FU”D“‘IG I DR Do SRR R P

The object of data sharing policy is an academic journal
or a paper published in the conference, implemented
since 1st April 2013.

After 1st October 2003, the application will be
demanded to join a data sharing program

www.dbeltro&d.org



(7) Rapid development of International Scientific Data

Organization @ BAR
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Glabal Research 'Dat‘a'lnfra_structu re

B

‘= I, o 3 ] -

A S 2l .

{ £ % -
- ® 1 n 4 - 7. 2F
s Ja i o
= 3
f e A
:

Internationgl Geophysical Year 958!
p— ey -f -

] T WEATHER 3
_j o CLIMATE -

T 2 Federation of Astronomical
IGsu World Data. ’@t and Geophysical Data

Centres W N Analysis Services www.dbeltrd®d.org




(8) Scientific data ecology needs to be strengthened

@ BAR

Digital Belt and Road

Discoveries and
Engineering products

Data sharing system

Data publishing

Data products

Data development

www.dbeltrddd.org



(9)The rapid development of data-driven knowledge discov%
»’BAR

Digital Belt and Road

Research paradigm development

( Calculation paradigm )

e Simulation and

( Theoretical paradigm calculation F O U R T H
* The invention and
PARADIGM

* Scientific hypothesis application of the

\Experience paradigm) « Based on theoretical computer serve as a DATA-INTENSIVE SCIENTIFIC DISCOVERY

significant sign

The

+ Intuitive logical thinking ~ thinking and
. mathematical methods
* Based on the observation
and the experiment
» today?
Four thousand The second half of the the beginning of the

years BC fifteenth century twentieth century www.dbeltrd2d.o rg



(10) Data sharing standard and mechanism @BAR
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Valley of Death(NRC,2003)

Project A

Data Classification .
Project B

(Data institution Data-sharing standards environment

&)

Metadata Standard

00900

www.dbeltrd&d.org



(11) Development of big science plan——Deep-time

Dlglta!iE%a}[tlh DDE

IUGS-DDE

106 Eecutie Comritie Meetng &
ol o0 g e Progrn




(12) The FAIR Principal

Edable Accessible

nteroperable eusable

R
O e &

SCIENTIFIC D ATA:

OPEN: Comment: The FAIR Guiding

» Publication

Mark D. Wilkinson et al.”

Findable Accessible

.,
2. -
Y il 11

® Universal ,

8
L ]
. e .O 3
2
instructions

e — ) o I1

15



(13) Open data is an important part of the open science

initiative

Open Science Recommendation

i :'i o rq‘

A;l l|.r " “”n‘h”:’ L.&'“ ’ 'M“" i

Adopted by 193 countries at the UNESCO
General Conference on 23 November 2021

()BAR
Digital Belt and Road

uuuuu

Open
scientific
a2 knowledge

digllz):rll.le OPEN
with other SCIENCE

knowledge

Marginalised f
scholars systems (

Local
communitias

& @ @ &

www.dbeltrd®d.org



(14) Knowledge service @ BAR
-
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knowledge knowledge mining and service

Information

data sharing and linked
network

www.dbeltrddd.org



(15) Big earth data technology

e

l'
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1
1
1
1
1
1
1
1
1
1
1
1
1
1
i

Integration and standardization of global big data
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remote
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Scale
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1
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| ) : « Spatial simulation : data
QualityControl: | analysis . Based
Spatiotemporal interpolation : « Area weighting method : 0{; S:lta
« Point surface scale |
Administration: Unified : . fuse
I conversion 1
\ spatlotemporal framework JI' «Deep learning method |

Optimizat Observatio
ion model n data
Parameter fusion
sensitive Data

analysis assimilation
sequence Mu lti

data source data
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Big data driven knowledge discovery and Application

L S ———_

@BAR
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Geoscience data sharing and
standards in China
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Progress of scientific data integration and sharing in China;ﬂ

® Construction of scientific data centers and data science centers.

J 48 >4 i S FRORE

»

1966, CODATA

1980, WMO

2008, Deployed by

r_m,}

-’ BAR

Digital Belt and Road

Deployment o
Research Data Alliance

G8 Open
Data Charter

Data Together

[ B
EA

ISC-WDS

Eﬂi RS RREEE
= Fevy
I <52
= ERR SRR
AR RR SFE || T
Biks
1994 e 1998 1999 2000 2001 2002 2003 2004 - 2013 oo 2018 2019 2020

Www%geltr@ﬂj.org



National Science Data Center @BAR
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20
centers

Astronomical

Forestry S:I:jseists

Glacier Qinghai-
Permafrost Tibet
Desert Plateau

Corrosion and
Protection of
Materials

Health

www.dbeltr@dd.org



The Definition of Standard Reference Model @BAR

Digital Belt and Road

> Standard is a document to stipulate and guide activities to the best effect in
specific field, which is established and approved by recognized institutions. (GB/T
13016-2009)

> Standard system means a combination which consists of some relevant
standards and their inner link. The standard system may contain standard system
structure, standards list, standards statistics table and description for drawing up
standard.

> Standard reference model describes the overall demand of standardization and
basic principles for scientific data sharing ,the reference model defines a series of
standard architecture framework related to scientific data sharing.

www.dbeltr@?d.org



Standard system is the core of data integration D
BAR

The
Compilat

The

Standard The Standard

Standard Summary
List Table

Standard
ion
Manual

System
Frame

System

Industry and the National General | | Relevant
Comprehensive Basic Standards Standard
General Standard | Relevant General Standard | Relevant
for Major n Standard for Major n+1 Standard
General Standard | | General Standard General Standard | | General Standard

for Category n for Category nt1 for Category n for Category nt1 |\, dbelir@3d or g




Standard System

@BAR

Digital Belt and Road

The
Compilat Standard
ion System

The

Standard The Standard

Standard Summary

System .
Frame List Table Manual

Data Integration

< Sequential Structure | sasic st Process

I_ Data Data I
|

Collection Storage / I

Data Acquis it ion/Management/

|

Sharing Process 7/'/ :
s /|
|

vIe(]

|
—

Data Data /]
\ Sharing Integration |~ WWW.dbe|tr(Qéd.Ol’g

]
vonednddy



Standard System

The

Standard Standard

The
Standard

List

Summary

S Table

Frame

The
Compilat

ion
Manual

@BAR
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Standard

System

‘ Location ‘ ‘ Concept ‘ Laws and Basic
‘ Pohcy Target ‘ Regulations Stal’lldar d
° M |
< Function-Based Structure
Standard System
Basic Standard
[ [
< Basic Standard Basic Standard Basic Standard >
for Technology for Management for Application
[ f I
Fundamental Natural
Hydrology Soil  Atmosphere Ecology Vegetation ~ Environment Landuse  Geographic Resources  Humanity Society

Techniques. Management and Application

www.dbeltr@dd.org



Data sharing standards system research
Organizations Main Achievements AR

and Road

Federal Geographic Data Committee(FGDC) FGDC standard reference model

Topologically Integrated Geographic

Unsymmetrical Slope Chamber Bottom(USCB) Encoding and Referencing(TIGER)

Multipurpose European Ground Related

oo Neter G aEERIN Geographical Data Description Directory

Canadian General Standards Board(CGSB) CGSB Earth Spatial Dataset

The Australia New Zealand Land Information

i M El
Council(ANZLIC) Core Metadata Elements

Bulieys ejeq jeuoijeuiauj

National Aeronautics and Space

Administration(NASA) Directory of Interchange Format Manual(DIF)

uonezipiepuejs J1oj suoneziuebiQ

International Science Organization/Technical ISO Geographical Information Metadata
Committees(ISO/TC211) Standards

Open GIS Consortium (OGC) OGC Reference Model

American National Standards Institute(ANSI) ANSI Standard

The United States began construction of distributed data archive center groups from 1990, some relevant data

sharing policies and standards were formulated, which laid a solid foundation for the construction of "Bgit
Earth” . www.dbeltredd.org
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3 Cases for Scientific Data
Management in fields
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Data collection and integration in

North East Asia area

www.dbeltr@&d.org



Belt and Road Initiative

Aaar

and Road

Tmn T

The Vision and Actions on Jointly
Building Silk Road Economic Belt
and 21st-Century Maritime Silk

Road in March 2015. —

The Silk Road Economic Belt focuses on bringing together China, Central Asia, Russia
and Europe; linking China with the Persian Gulf and the Mediterranean Sea through

Central Asia and West Asia; and connecting China with Southeast Asia, South Asia
and the Indian Ocean.

The 21st-Century Maritime Silk Road is designed to go from China's coast to Europe
through the South China Sea and the Indian Ocean in one route, and from China's
coast through the South China Sea to the South Pacific in the other. www.dbeltr@®H.org



Expedition activities p
@ BAR
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®In-situ observation

Site ®Instrument surve
Transect expedition eCompare analysisy
Compare

®Section sampling
®Test analysis

Line
expedition eInvestigation

Integrated
Database

ajeibaju|

Metdata R .
Ar ° .emote sensing
ji' oField test
expedition eData collection

v 44— Data sharing _>UEIQ

Data Sharing Network
=2 =

http://www.geodata.cn < i ,
www.dbeltr&€d.org




Data integration methods

@BAR

Digital Belt and Road

Based on the standard of common dimensional comprehensive scientific
investigation "data cube" model

water | soil | clima

te
Th
stme1 100m 1Km 100Km -
dard Aquati | forest | grass

of
data| Atmosph

organis
elem| ere
ents m

dimg
mal | 0l | | | A Byttt
! 1
% i :
1

C

Aquatic

organis  |—J soil g
m 2 Consistent data model
< J
r t f& '”x%’
Static data catalog r a ¢ %’@
+ g\\f&’ Dynamic
Data file management T}le stapdard of space * ally
dimensional Database generate
d data

catalog
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standards and

specifications
system of

science
expedition
data

integration in
North East
Asia area

0)

BAR

‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ Digital Belt and Road

implementation
phase
development
phase

www.dbeltré@d.org
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National Earth System Science Data Sharing
Infrastructure
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Platform positioning CE&TE(:) Z
2)BAR

National Science & Technology Infrastructure(NSTI) Framework

Digital Belt and Road

National S&T
infrastructure
|

Research Natural
and test base Science o o S&T Network
and large d Scientific Scientific hi ¢ S&T
scale an Data literature ACAICVEIMENTS :
scientific technology transformation Environment
instruments resources
Basic and Pooulat
. . opulation
Agriculture Forest Frontier &pHeal h Metrology Earthquake
Research

The only platform focusing on the
integration and sharing of
decentralized scientific research data

Data Sharing infrastructure of
Earth System Science (Geodata.cn)

trédd.org

In the near future, we will focus on integrating land surface system and data resources needed for man-land relationship research




Standards and specification system (Rx/EF#BIAER) Z
2)BAR

Data sharing Standards and specifications reference model

g&;&, \?*T;E*u*mﬁggﬁiu Digital Belt and Road

Id

data resource| metadata
admittance | element

metadata | data
editing services

=
D
x)
=
<
D

Guiding Standards

data document| platform
editing coding

ARERGEE TSR

data quality| platform
review interface

Ypliepue)s

It covers data classification, description, integration, database building, distribution, service
and quality control etc. It can guide the detailed specifications making. beltr@8d.org



Organization Structure({H{R{F %K) 7
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Global change and Regional TR prEar. Bt 4t Mo
_ sustainable Development .
Global view of the Earth _/L J\_ Regional
system differentiation
. . ¢ The pol:
‘::;Siz:r;:: mical TOtal . Th: ]'I‘?baeian plateau
: * The loess plateau
* Space science Center * Middle and lower
+ geophysical Yellow River

* Xinjiang and Central
Asia
» Northeast black soil

» Glacial permafrost
* Resources and

environment region

« Land hydrol . i . ~
e HOORY Subject sub- Internationa Regional RS
------ =1 l data delta......
center subcenter
resource
Data resource Data resource Data resource Data resource
point point point point

The integration and service of the subject and the typical regional data resources

Through disciplines, regional sub-centers and data resource points, it drives the integration and
personalized service of data resources of disciplines and typical regions




Shared service platform (HZ=RS3ZER)
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Through the one-stop service network and full-time professional
A service team that continuously and uninterruptedly provides free
data sharing services to the outside world

www.dbeltr&&d.org
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Disaster Risk Reduction Knowledge
Service

www.dbeltr&®.org
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Digital Belt and Road

Engineer Science and Technology
Intelligent

° ° n
Organize architecture (H{R5E13)
International Knowledge Centre
g for Engineering Sciences and Technology
under the Auspices of UNESCO
i IKNEST mopsuxHARBETIREANRDI

International Knowledge Center for

(IKCEST)

www.dbeltrdéd.org

Silk Road
Science & Tech

- Disaster Risk Reduction

Disaster Risk

Reduction
A E 7 e IR R 5 5 &R 5 PR

Engineering
Institute of Geographic Sciences and Natural Resources Research, CAS
The project is hosted by the Institute of Geographic Sciences and Natural Resources

education
EEE]

Tsinghua University
Research, Chinese Academy of Sciences,
MBLERA: PERFRIERZ 5B RRIRARAT.




DRRKS platform (PAREREIRIRSFESR)

_— Digital Belt and Road

Main function

1. DRR metadata service

2. DRR scientific data service

3. DRR experts and Institution database
service

.....

4. DRR thematic knowledge application

5. DRR thematic knowledge service

— | = 7. DRR popular science service

Homepage (http://drr.ikcest.org) www.dbeltrddd.org



Flood disaster data organization model hm) BAR
N === [ — o il _"-N
SR EMIR AR o i

AARE RAGHERELIERE T
RIFRFNRIRSS F St (DRRKS)
SRR, k. EE. TXRE.

Research data comes from

Disaster Risk Reduction
Knowledge service(DRRKS),
including data sets, literatures,
experts, organizations, videos,

and maps.




@BAR
Report summary

> Big (earth) data driven Geoscience
> Data intensive science for Geosphere

» Knowledge service for Geoscience

www.dbeltrdsd.org



Framework of Belt and Road spatial information system @
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Digital Belt and Road
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DBAR Secretariat

No.9 Dengzhuang South Road

Haidian District, Beijing 100094, China
Tel: +86 10 82178980

Fax: +86 10 82178959
www.dbeltroad.org




Applications of SDGSAT-1 Data
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SDG monitoring and assessment @BAR

Digital Belt and Road

GLEAN WATER
AND SANITATION
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SDGSAT-1 Satellite

Supporting SDGs e

Land monitoring



What is the purpose of this course? @BAR

“* How to process SDGSAT-1 image”?
“* What can SDGSAT-1 data do?

» How to monitor SDGs indicators?

www.dbeltroad.org



Data Product

Level 4 standard product

Product naming convention: Product ID.zip
KX10_GIU_20220207_E109.36_N19.03_ _L4A.zZip

Parameter specifications

Name .
Identification Example lllustration
Satellite ID KX10 SDGSAT-1 Satellite code: KX10
MiI Multispectral imager
Payload ID TIS Thermal infrared spectrometer
GIU Glimmer imager

Imaging date 20220207 Date of image, YYYYMMDD

Cen_tral £109 36 Central longitude, Exxx.xx
longitude IWXXX.XX
Ceptral N19.03 Central latitude, Nxx.xx / SXX.XX
latitude
This number corresponds to the
Task number production task number in the

system
Product level LAA/LAB  Level-4 product

@BAR

Digital Belt and Road

28 KX10 GIU 20220103 E117.48 N37.67 202200111719 _L4A zip
8 KX10 MIl 20211112 E118.97 N38.95 202200121305 L4A zip
2B KX10 TIS 20220103 E117.66 N36.91 202200112573 L4A zip

A zip file includes:

* Image file (*.tif)

« File of absolute calibration
parameters (*.calib.xml)

 Meta data file (*.meta.xml)

« Browse image (*.browse.png)

 Thumbnail (*.thumb.png)

& KX10 TIS 20220103 E117.66 N36.91 2022001 12573_L4A;-browse.png I

© Kx10_TIS_20220103_E117.66_N36.91_202200112573_L4Acalib.xm
€ Kx10 TIS 20220103 E117.66_N36.91 202200112573 L4 meta.xml
& KX10 TIS 20220103 E117.66 N36.91 202200112573 L4Alpng
& KX10 TIS 20220103 E117.66 N36.91 202200112573 L4A thumb.png
A I{X10_TIS_20220103_E117.66_N36.91_202200112573_L4A!£if-f_ o

1
1
1
1
J



Metadata File

<?xml version="1.0" 2>
<ProductMeta>
<ProductInfo>

<Origi >AIRCAS</Origi

>

<ProductTime>2022-06-01 00:10:43</ProductTime>
<ProductID>KX10_GIU_20220531_E111.60_N31.98_202200067358_L4A</ProductID>
<ProductLevel>L4A</ProductLevel>
<SceneID>KX10_GIU_003151_20220531_MY9P1_00_005</SceneID>

<OrderID>KX10_CAT_TO_L1A_20220531_230854</OrderID>

<ProcessorInfo>AIRCAS_VAP_V1.0</ProcessorInfo>

</ProductInfo>
<SatelliteInfo>

<SatelliteID>KX10</SatelliteID>
<SensorID>GIU</SensorID>
<ReceiveStationID>MY< /ReceiveStationID>
<BandNum>4</BandNum>
<NADIR>NADIR</NADIR>

<StartTime>
<PAN>

<Acamera>2022-05-31T13:48:48.098867< /Acamera>
<Bcamera>2022-05-31T13:48:48.369974</Bcamera>

</PAN>
<RGB>

<Acamera>2022-05-31T13:48:48.096482< /Acamera>
<Bcamera>2022-05-31T13:48:48.367583</Bcamera>

</RGB>
</StartTime>
<CenterTime>

<PAN>

<Acamera>2022-05-31T13:49:12.313461</Acamera>

<Bcamera>2022-05-

</PAN>
<RGB>

<Acamera>2022-05-
<Bcamera>2022-05-

</RGB>
</CenterTime>
<EndTime>

<PAN>

<Acamera>2022-05-
<Bcamera>2022-05-

</PAN>
<RGB>

<Acamera>2022-05-
<Bcamera>2022-05-

</RGB>
</CenterTime>
<EndTime>

<PAN>

<Acamera>2022-05-
<Bcamera>2022-05-

</PAN>
<RGB>

<Acamera>2022-05-
<Bcamera>2022-05-

</RGB>
</EndTime>

31T13:49:

31T13:49:
31T13:49:

31T13:49

31713:49:

317T13:49
31T13:49

31713:49:

31T13:49

31T13:49:

31T13:49

12.626649</Bcamera>

12.311074</Acamera>

12.624256</Bcamera>

12.313461</Acamera>

12.626649</Bcamera>

12.311074</Acamera>

12.624256</Bcamera>

36.528056</Acamera>

36.883325</Bcamera>

36.525666</Acamera>
36.880929</Bcamera>

Product’s information

Imaging time (UTC)

<RollSatelliteAngle>-0.003170</RollSatelliteAngle>
<PitchSatelliteAngle>0.001709</PitchSatelliteAngle>
<YawsSatelliteAngle>-3.159448< / YawSatelliteAngle>
<SolarAzimuth>318.894705</SolarAzimuth>
<SolarZenith>113.569914</SolarZenith>
<IntegralTime>
<Acamera>1471120,1471120,1471120,1471120,1471120</Acamera>
<Bcamera>1409880,1409880,1409880,1409880,1409880< /Bcamera>
</IntegralTime>
<IntegralLevel>
<Acamera>2,2,4,4,4</Acamera>
<Bcamera>2,2,4,4,4</Bcamera>
< /IntegralLevel>
<PassDirection>ASCENDING< /PassDirection>
< /SatelliteInfo>
<Imagelnfo>
<ImageFormat>TIFF</ImageFormat>
<FormatType>USHORT</FormatType>
<NumPixels>9580</NumPixels>
<NumL|nes>10158</Nulenes>

<GeodeticInfo>
<CenterLatitude>32.050517</CenterLatitude>
<CenterLongitude>111.579805</CenterLongitude>
<ToplLeftLatitude>33.891979< /TopLeftLatitude>
<ToplLeftLongitude>109.519722</TopLeftLongitude>
<TopRightLatitude>33.872086</TopRightLatitude>
<TopRightLongitude>113.662965</TopRightLongitude>
<BottomRightLatitude>30.210367</BottomRightLatitude>
<BottomRightLongitude>113.558925</BottomRightLongitude>
<BottomLeftLatitude>30.227635</BottomLeftLatitude>
<BottomLeftLongitude>109.577609< /BottomLeftLongitude>

</GeodeticInfo>

<FootprintInfo>
<CenterlLatitude>31.983123</CenterLatitude>
<CenterLongitude>111.604715</CenterLongitude>
<TopLeftLatitude>33.286552</TopLeftLatitude>
<ToplLeftLongitude>109.521013</TopLeftLongitude>
<TopRightLatitude>33.905627</TopRightLatitude>
<TopRightLongitude>112.870568</TopRightLongitude>
<BottomRightLatitude>30.857081</BottomRightLatitude>
<BottomRightLongitude>113.570763</BottomRightLongitude>
<BottomLeftLatitude>30.253235</BottomLeftLatitude>
<BottomLeftLongitude>110.331704</BottomLeftLongitude>

< /FootprintInfo>

<RadiometricProcessInfo>

<RadiometricMethod>DN = DN*GAIN+BIAS</RadiometricMethod>

<CalibrationParam>CalibrationParam</CalibrationParam>

Satellite
attitude
parameters

Image’s
information

0.000000.40.000000< /GroundSampleDistance>

GIU panchromatic
bands:

High Dynamic Range
(HDR), Panchromatic
Low (PL), and
Panchromatic High
(PH), where the HDR
is the 50% weighted
average of PL and PH
data.

Radiometric
calibration

<CalibrationParamVersion>V1.0-20220114< /CalibrationParamVersion>

</RadiometricProcessInfo>
<GeometricProcessInfo>
<ProjectMode>UTM</ProjectMode>
<EarthMode>WGS84< /EarthMode>
<ResampleMode>Cubic</ResampleMode>
< /GeometricProcessInfo>
< /ProductMeta>

Geometric
information



Calibration File @BAR

<MII> Digital Belt and Road
<bandsCenter UNIT="nm">400,440,490,560,660,785,850</bandsCenter>

<bandsIDList>1, 2, 3, 4, 5, 6, 7</bandsIDList>

- -
L = DN X Gain + Bias
<formula_L UNIT="W/m2/sr/um">L = DN*GAIN+BIAS</formula_L>

<VERSION NO = "V2.0" Calibration_DATE = "2022/03/01"> h h d / 2/ / h d |
RADIANCE. GALN, BAND. 1510 0515601352 /RADTANCE_GAIN_BAND_1> where L is the apparent radiance (W/m</sr/pm), DN is the digita
<RADIANCE_BIAS_BAND_1>0.0</RADIANCE_BIAS_BAND_1> . . . . . ..
<RADIANCE_GAIN_BAND_2>0.036241353</RADIANCE_GAIN_BAND_2>
S RADTANCE SIAS BAND 200,02/ RADIANCE. BIAS. BAND. 55 number of the pixel, and Gain and Bias are the calibration coefficients.
<RADIANCE_GAIN_BAND_3>0.023316835</RADIANCE_GAIN_BAND_3>
<RADIANCE_BIAS_BAND_3>0.0</RADIANCE_BIAS_BAND_3>
<RADIANCE_GAIN_BAND_4>0.015849666</RADIANCE_GAIN_BAND_4>

<RADIANCE_BIAS_BAND_4>0.0</RADIANCE_BIAS_BAND_4> i i
<RADIANCE_GAIN_BAND_5>0.016096381</RADIANCE_GAIN_BAND_5> Sensor Band Gain Bias
<RADIANCE_BIAS_BAND_5>0.0</RADIANCE_BIAS_BAND_5>

<RADIANCE_GAIN_BAND_6>0.019719039</RADIANCE_GAIN_BAND_6>

<RADIANCE_BIAS_BAND_6>0.0</RADIANCE_BIAS_BAND_6> Bl 0.051560133 0
<RADIANCE_GAIN_BAND_7>0.013811458</RADIANCE_GAIN_BAND_7>
<RADIANCE_BIAS_BAND_7>0.0</RADIANCE_BIAS_BAND_7>

</<N<IVIE>RSION> = B2 0.036241353
agerR o, AR b/ > B3 0.023316835
-<‘bar;dsIDList>.R, G, B, PL, PH</bandsIDList> ) ] M II B4 0.015849666

<bandsCenter UNIT="nm">474,567,758,675,675</bandsCenter>
<formula_L UNIT="W/m2/sr/um">L = DN*GAIN+BIAS</formula_L>
<VERSION NO = "V2.0" Calibration_DATE = "2022/03/01"> B5 0.016096381
<RADIANCE_GAIN_BAND_RED>0.00001354</RADIANCE_GAIN_BAND_RED>
<RADIANCE_BIAS_BAND_RED>0.0000136754</RADIANCE_BIAS_BAND_RED>
<RADIANCE_GAIN_BAND_GREEN>0.00000507</RADIANCE_GAIN_BAND_GREEN> B6 0.019719039
<RADIANCE_BIAS_BAND_GREEN>0.000006084</RADIANCE_BIAS_BAND_GREEN>
<RADIANCE_GAIN_BAND_BLUE>0.0000099253</RADIANCE_GAIN_BAND_BLUE>

<RADIANCE_BIAS_BAND_BLUE>0.0000099253</RADIANCE_BIAS_BAND_BLUE> B7 0.013811458 0

<GIu>

O O O o o

<RADIANCE_GAIN_BAND_PL>0.00008832</RADIANCE_GAIN_BAND_PL>

<RADIANCE_BIAS_BAND_PL>0.0000167808</RADIANCE_BIAS_BAND_PL>

<RADIANCE_GAIN_BAND_PH>0.00008757</RADIANCE_GAIN_BAND_PH> PL 0.00008832 0.0000167808

<RADIANCE_BIAS_BAND_PH>0.0000183897</RADIANCE_BIAS_BAND_PH>
</VERSION>

/e PH 0.00008757 0.0000183897
BRI Ly . GIlU R 0.00001354 0.0000136754
Cne -11.3 pmi <> G 0.00000507 0.000006084
<bandsIDList>1, 2, 3</bandsIDList>
<bandsCenter UNIT="um">9.35,10.73,11.72</bandsCenter> B 00000099253 00000099253

<formula_L UNIT="W/m2/sr/um">L = DN * GAIN + BIAS</formula_L>
<VERSION NO = "V3.0" DATE = "2022/06/20">
<RADIANCE_GAIN_BAND_1>0.005329</RADIANCE_GAIN_BAND_1>
<RADIANCE_BIAS_BAND_1>0.222530</RADIANCE_BIAS_BAND_1> B1 0.003947 B1
<RADIANCE_GAIN_BAND_2>0.003938</RADIANCE_GAIN_BAND_2>
<RADIANCE_BIAS_BAND_2>0.210495</RADIANCE_BIAS_BAND_2> TIS B2 0.003946 B2

<RADIANCE_GAIN_BAND_3>0.003946</RADIANCE_GAIN_BAND_3> Je | troa d 0 rg

> f L, 1
>B1:8-10.5um;B2:10,3-11.3uym;B3:11.5-12.5

<RADIANCE_BIAS_BAND_3>0.124622</RADIANCE_BIAS_BAND_3>

</VERSION> B3 0.005329 B3

</TIS>
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Practice| How to display SDGDAT-1 image to show
the best effect?

www.dbeltroad.org



Software

QArcGIS”

@BAR

Digital Belt and Road
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Spectral response

Type

Thermal
Infrared
Spectrometer

Glimmer
/Multispectral
Imager

Index

Bands

Spatial Resolution

Bands /Glimmer

Resolution /Glimmer

Bands /Multispectral

Resolution
/Multispectral

Specifications

8~10.5 pm
10.3~11.3 pm
11.5~12.5 pm

30 m

P: 444~910 nm
B: 424~526 nm
G: 506~612 nm
R: 615~894nm

P: 10 m, RGB: 40 m

B1l: 374 nm~427 nm
B2: 410 nm~467 nm
B3: 457 nm~529 nm
B4: 510 nm~597 nm
B5: 618 nm~696 nm
B6: 744 nm~813 nm
B7: 798 nm~911 nm
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Layer Properties . -
° @ sub_KX10_MIl 20220503 E117.72_N39.79 202200072869 L4A B.tif
1 ) M u Itl S pect ra I General Source Key Metadata Extent Display Symbology RGB
Show: ) m Red: Resize (Band 1:KX10_MIl 20220503 _E117.72_N39.79_202200072¢
VecorFied | ‘D”"" raster as an RGB composite & 1 ® Green: Resize (Band 2:KX10_MII 20220503 E117.72_N39.79 202200072t
Stretched - KX10 ML 20 N g
Channel Band a0 Visible
Resize (Band 1:KX10_MII_20220503_E117.72_N~ | Resize (Band 1:KX10_MII 20220503 E117.72_N39.79_202200072869 L4A B.tif)
Green v Resize (Band 1:KX10_MII_20220503 E11° : Resize (Band 2:KX10_MIl 20220503 E117.72_N39.79 202200072869 L4A B.tif)
Blue Resize (Band 2:KX10_ Ml 20220503 11 /¥ Resize (Band 3KX10_MI 20220503 E117.72 N39.79 202200072869 L4A B.if)
L] alpha Resize (Band 3:KX10 MIl 20220503 E11] 20 Resize (Band 4KX10_MIl 20220503 E117.72 N39.79 202200072869 L4A B.tif)
Resize (Band 4:KX10_MIl 20220503 E11] 50 Resize (Band 5:KX10_MIl 20220503 E117.72 N39.79 202200072869 L4A B.tif)
0 giig;ﬂY Background Va  pecize (Band 5:KX10_MIl 20220503 E11° O Resize (Band 6:KX10 Mil 20220503 E117.72 N39.79 202200072869 L4A B.tif)
g Resize (Band 6:KX10_MIl 20220503 E11] Resize (Band 7:KX10_MIl 20220503 E117.72_N39.79 202200072869 L4A B.tif)
- i R RESIZE (DA SRA T VT [SErRpRE s
sretch ResizelBandIFIOOIMIE202 20 OSTHIN  Green: Resize (Band 6:KX10_MIl 20220503 F117.72 N39.79 2022000721
- m Blue: Resize (Band 3:KX10_MIl_20220503_E117.72_N39.79_202200072¢
Type: ReicentCip e Histograms... 70 sub_L2A TSOTMK A035822 20220502T031405.tif
Change band D -
Apply Gamma Stretch: : < > ||
H Statistics Z)Results @ArcToolbox = Table Of Contents |8olow<
C O I I I p 0 S I te From Each Raster Dataset 57
Red  Green Blue

Pl ok

RGB:7/6




Change image stretch type @BAR

~=It and Road

Stretch
T e - Task: Try to set the optimal
- [!(S:t_las:t]lal::d Deviatons NG band composite and stretch
DStAtDTfEﬁzngﬁ:{?xﬂ%ﬂ - typeforamultispectral image
. @_[ \__J\\g/x_/

.
259,
k] .,?8«,1

SR 2 y : S L . Baad > VV ¥V VYV uuk.ltroa Org
Standard deV|at|on n=2 Minimum-Maximum Percentage clip min:1 max: ]d.




CLEANWATER 1 4 LIFE
AND SANITATION BELOW WATER

@BAR

Digital Belt and Road

Multispectral image of Yellow River Estuary (1 Om) True color composition: band 5/4/3

SDG 6/14

e Water Quality Monitoring
e Vegetation Growth Status Monitoring
e Land and Costal Ecosystem Study www.dbeltroad.org




Coral Reef Area

Deep Blue Bands (1, 2) |

SDG Target: 14.2

-

LIFE SDG 14

14 BELOW WATER
* Deep Blue & Red Edge Bands
« Water Quality & Plant Growth
Monitoring

Multispectral True RGB: 5/4/3 "4 :' %

g 15\*- ,-":' ;:,.

Unclear
True Color (5/4/3)




Multispectral False RGB: Band 7/6/5

SDG Indicator: 6.3.2

'

< e SR




2) Glimmer @BAR

RGB is in the order of B1, Jlona e and o
B2 and B3, no need to PAN is in the order of HDR, PL and PH,
change band composite choose one band to use

K]

L_E‘;i Data Manager

. Llsub RGB.tif
(= vl ® % RGB
=1} recGIUD. tif m Red: Band_']
: E:i ; m Green: Band 2
e [FYE ™ Blue: Band 3

HDR PL
No much difference

Background value is not zero but low

Lights are shown in the true color

www.dbeltroad.org
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Charles de Gaulle Airport

- 4 Colored Glimmer image of Pairs,
TRELRHLDRIS (SOSAT-1) BERR - France (1 Om)

g sERtE): 20214E1156H
ZESFHE: 40K
SRERLAA: 3 (R) 2 (B) 1 (B)




Colored Glimmer image of Hongkong, Colored Glimmer image of Dubai, the United
China (10m) Arab Emirates (10m)
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Light changes in Shanghai affected by COVID-19 @BAR

Digital Belt and Road

www.dbeltroad.org




3) Thermal Infrared

BAR

&

and Road

Satellite Landsat-8 MODIS-1B SDGSAT-
TIR band 10 11 31 32 1 2 3
Center wavelength (um)| 10.9 12 11.03 12.02 9.35 10.73 11.72
Spectral range (um) |[10.6-11.2| 11.5-12.5 | 10.78-11.28 | 11.77-12.27 8-10.5 10.3-11.3 11.5-12.5
Swath width (km) 185 2330 300
Resolution (m) 100 1000 30

Band 2 and 3 of SDGSAT-1 are comparable with Band 10 and 11 of Landsat-8, and
Band 31 and 32 with MODIS-1B. Any band can reflect the hot source distribution.
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« 30 m Spatial Resolution

*3 Thermal Infrared Bands

*0.2% Temperature Changes Detection
» Sensitive Indicator of Climate Change

www.dbeltroad.org



Multispectral False RGB: Band 7/6/5 & Thermal Infrared False RGB: Band 3/2/1

>, .-

- g o LN '
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AR, &P : & n . B SDG Target: 13.1
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d = & Volcanic Craters
- v |

Volcanic Eruption and Magma, Hawaii
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Digital Belt and Road

Practice I How to process SDGSAT-1 image to extract
desired information?

www.dbeltroad.org



Image merge @BAR

Digital Belt and Road

& ArcToolbox

+ @ 3D Analyst Tools
+ @ Analysis Tools

& @ Cartography Tools

8 Conversion Tools Mosaic To New Raster: Input multiple

+ @ Data Interoperability Tools . . .
= Dats Management Tols images and mosaic them to a new image
+ & Attachments
# & Data Comparison
= & Distributed Geodatabase
& Domains
& & Feature Class
+& Features j
& Fields
+ & File Geodatabase Ki10_GIVU_20230124_E119. 67_N30. 35_2023000117582_L4A_A_RGE. tif
+ & General K{10_GIV_20230124_E119. 67_N30. 35_2023000117582_L4A_B_RGE. tif
& Generalization Ki10_GIV_20230220_E122. 05_N32. 43_202300023579_L4A_A_RGB. tif
& Geodatabase Administration Ki10_GIV_20230124_E119. 01_N33. 09_202300011783_L4A_A_RGB. tif
= & Geometric Network KX10_GIV_20230124_E119. 01_N33. 09_202300011783_L4A_B_EGE. tif
= & Graph
& Indexes
=& Joins
=& LAS Dataset
& Layers and Table Views

+ & Package ’
=& Photos » Output Location

Overlay a vector layer to glimmer imagery

L8

Input Rasters A

0

- =+ x +

# & Projections and Transformations
=& Raster
+ & Mosaic Dataset
& & Raster Catalog
=& Raster Dataset Spatial Reference for Raster (optional) v
“ Copy Raster A
“\ Create Random Raster
Create Raster Dataset oK Cancel Environments... Show Help >>
Download Rasters
Generate Raster From Raster Function
« Mosaic
) Vosaic To New Raster]
“, Raster Catalog To Raster Dataset
“, Workspace To Raster Dataset
+ & Raster Processing
+ & Raster Properties
& Relationship Classes

o

» Raster Dataset Name with Extension

AN




Image clip

ArcToolbox o x

# @ Linear Referencing Tools A
# @ Multidimension Tools
7 @ Network Analyst Tools
# @ Parcel Fabric Tools
7 @ Schematics Tools
i @ Server Tools
# B Space Time Pattern Mining Tools
=) @ Spatial Analyst Tools
% & Conditional
%) & Density
7 & Distance
- & Extraction
#, Extract by Attributes
#, Extract by Circle
Extract by Points
Extract by Polygon
Extract by Rectangle
Extract Multi Values to Points
Extract Values to Points

AN N NN

#, Sample

7 & Generalization
7 & Groundwater

7 & Hydrology

%) & Interpolation

% & Local

7 & Map Algebra

+ &- Math

@BAR

Digital Belt and Road

Extract by Mask: Input an image and a mask (vector layer) and output a

clipped image

#, Extract by Mask

Input raster

perged tif

Input raster or feature mask data

WI_su
Output raster
C:\Wsersihp\DocumentsArcGIS\Default. gdb\Extract_tifd

Environments. .. Show Help >>

www.dbeltroad.org



Radiometric calibration

& ArcToolbox
=% 3D Analyst Tools
=@ Analysis Tools
=@ Cartography Tools
=& Conversion Tools
=@ Data Interoperability Tools
= ® Data Management Tools
=& Editing Tools
=@ ENVI Tools
=@ Geocoding Tools
=& Geostatistical Analyst Tools
@ Linear Referencing Tools
=@ Multidimension Tools
=@ Network Analyst Tools
[ Parcel Fabric Tools
=@ Schematics Tools
@ Server Tools
=@ Spatial Analyst Tools

% Conditional

& Density

% Distance

[©®: Extraction

& Generalization

& Groundwater

% Hydrology

& Interpolation

#& Local

=% Map Algebra

&y astcr Calculaior]

#& Math

Raster Calculator: Input an
equation to recalculate the

image value

IQ Raster Calculator

Map Algebra expression

Layers and variables
<> MakeRas_Extractl
<> Extracted_raster
<> merged. tif

Conditional A
Con
Pick
| Sethull
Math
Abs
~ Exp v

I "MakeRas_Extract1” *0.00001354+0.0000136754

Output raster

F LB RS S pp t \Extract_tif2

When is it necessary to do
radiometric calibration?

SR=HR_band_calibration

Value
High : 0.0648026

Low : 2.72154e-05
= O R_band
Value

High : 4785

Low: 1

Task: Try to perform
radiometric calibration to

multispectral and TIR images

L = DN X Gain + Bias

PL 0.00008832 0.0000167308
PH 0.00008757 0.0000183897
R 0.00001354 0.0000136754 I
G 0.00000507 0.000006084
B 0.0000099253 0.0000099253
Application Radiometric
PP calibration
Land cover / land use X

Image segmentation

Object recognition

Heat-island effect

Light-econimic related indices

Temperature

Water quality

aerosol optical depth

2 2 2 2 X X X



Zonal statistics

ArcToolbox

@ Cartography Tools

@ Conversion Tools

@ Data Interoperability Tools
® Data Management Tools
@ Editing Tools

ENVI Tools

Geocoding Tools
Geostatistical Analyst Tools
Linear Referencing Tools
Multidimension Tools
Network Analyst Tools
Parcel Fabric Tools
Schematics Tools

@ Server Tools

=/ Spatial Analyst Tools

& Conditional

» Generalization
» Groundwater
» Hydrology

» Interpolation

» Raster Creation
» Reclass
» Segmentation and Classification
» Solar Radiation
& Surface
=% Zonal
“, Tabulate Area
“, Zonal Fill
“ Zonal Geometry
“, Zonal Geometry as Table
“ Zonal Histogram
“ Zonal Statistics
Y Zonal S s Table
Spatial Statistics Tools

Zonal Statistics as Table: Summarize

statistics of image according to the

spatial unit of a vector layer

’Q‘ Zonal Statistics as Table

Input raster or featuwre zone data

HI_sY =&
Zone field
FID v]

Input value raster

Pl_h and_calibration

Output table

F ARV 3Eppt \Wew File Geodatabase. gdb\GIU_rad_Stats ‘ B

M Iznore NoData in caleulations (optional)

Statistics type (optional)

[ v
OK Cancel Environments... Show Help >>

Illustration

@BAR

Digital Belt and Road

I:‘ Value = NoData

ZoneRas ValRas
Rowid VALUE | COUNT | AREA |MIN|MAX RANGE | MEAN | STD |SUM|VARIETY MAJORITY MINORITY | MEDIAH
1 o 3 3 o 2 2 06 0.8 3 3 o 1 o
== 2 1 B a0 3 3 1] 1.0895 B 3 1} 3 1
3 2 3 31 2 1| 1.667 | 0.471 5 2 2 1 2
4 4 1 1 3 3 0 3 o 3 1 3 3 3
ZonalStatisticsAsTable (ZoneRas, "Value", ValRas, OutTable, "2LL")
GIU_rad _Stats
OBJECTID * FID * | COUNT AREA MIN MAX RANCE MEAN STD SuM
» 1 0| 4113741 6581985600 0. 000027 0. 060862 0. 060835 0. 000798 0. 003452 3288. 638894
2 1 2400982 3841571200 0. 000027 0. 060605 0. 080578 0. 000463 0. 00223 1110. 8006
3 2| 5423948 8678318400 0. 000027 0. 064803 0. 064775 0. 001163 0. 003521 6308. 624516
4 3 2731632 4370611200 0. 000027 0. 061824 0. 061797 0. 000656 0. 002611 1790. 662879
5 4 2900825 4641320000 0. 000027 0. 062135 0. 062108 0. 001128 0.003817 3270. 82889

Count, area, min, max,

range, mean, std,

sum, variety, majority, minority, median, ...

www.dbeltroad.org




Join table to vector

Joins and Relates — Join...
FID field relates statistical table
and vector layer

Layers
=5 £ FAlAshp
N

. Copy
L e X Remove
= 0 RYME Open Aribute Table
[ Joins and Relates

. ¥ Zoom To Layer

i Visible Scale Range
EJCAUse  Use Symbol Levels
ORE  selection
| Label Features
l Edit Features

% Convert Features to Graphics..

Convert Symbology to Representation...
Data

Save As Layer File

Create Layer Package..

Properties...

Join.
Remove Join(s)
Relate...

Remove Relate(s)

>

Join Data

Join lets you append additonal data to thes layer's attribute table so you can,
for example, symbolze the layer's features using this data.

what do you want to jon to this layer?
Join attributes from a table

1. Chaose the field in this layer that the join will be based on:
2. Choose the table to join to this layer, or load the table from disk:

@ GIU_red Stats -
[ Show the atiribute tables of Layers in this list

3. Choose the field in the table to base the jon on:

FID

Join Options
(@) Keep al records

Allrecords in the target table are shown in the resuiting table.
Unmatched records wil contain nul vakues for al fields being
appended into the target table from the join table.

(O Kaep only matching records

If & record in the target table doesn't have a match in the join
that record is removed from the resuiting target table.

vakdste Jon

About joining data

@BAR

Digital Belt and Road

Layer Properties— Symbology—Graduate colors
—Value: SUM

Layer Properties X

Labels Joins & Relates Time HTML Popup

General Source Selection Display  Symbology Fields Definition Query

Dram quantities using color Lo show values. impont
Felas Classficaton
Vaue SUM Hatural Breaks Lenks)
Nomalization | none Classes |5 Classfy.
Fropotional mymbois
o ety Color Ramp: o
Chants -
Mutiple Attibutes || Smbd Range Love

o
o

o

) Show class ranges wsing feature vakues

Advanced

Show results of light intensity by spatial unit



Glimmer image fusion

ArcToolbox

s ArcToolbox
#® 3D Analyst Tools
(@ Analysis Tools
(% Cartography Tools
@ Conversion Tools
(7@ Data Interoperability Tools
=& Data Management Tools

(& Archiving

Attachments

Data Comparison

(/& Distributed Geodatabase
Domains
Feature Class
Features
Fields
File Geodatabase
General
Generalization
& Geodatabase Administration
Geometric Network
Graph
Indexes
(=& Joins
LAS Dataset
Layers and Table Views
Package
(/& Photos
(& Projections and Transformations
=& Raster

(=& Mosaic Dataset

(=& Raster Catalog

(=& Raster Dataset

=8 Raster Processing

“ Clip
“, Composite Bands

“. Extract Subdataset
“. Raster To DTED
“\ Resample
“. Split Raster
(=& Raster Properties

“ Compute Pansharpen Weights
“\ Create Ortho Corrected Raster Dataset

Y Create Pan-sharpened Raster Dataset|

Create Pan-sharpened
Raster Dataset: pan-
sharpened RGB image by
panchromatic band, also
known as image fusion

., Create Pan-sharpened Raster Dataset

* Input Raster

[

Pan-sharpening Type

Bed Chaneel
3
Green Chamnel

Blue Charmel

ed Chancel (optional
*Output Faster Dataset

*Panchromatic Inage

o

Fed Veight (opticaal)

Green Feisht (optional

Blus ¥eisht (opticasl)

nfrarsd Saight (opticnal)

The algorithm to fuse the
panchromatic and
musispectral bands
together.

+ IHS—Uses Intensity,
Hue, and Saturation
color space for data

sion.
« BROVEY—Uses the
Brovey algorithm
based on spectral
modeling for data
fusion.
Esri—Uses the ESR|
aigorithm based on
spectral modeling for

data fusion,

+ SIMPLE_MEAN—
Uses the averaged
valus between the
red, green, and blue

0. 367 values and the

panchrematic poel

0167 value.

« Gram-Schmidt—Uses
the Gram-Schmidt
speciral-sharpening
aigorithm to sharpen
multispectral data

Concel || Emercnments << Hia Help Todk Help

Task: Try to use different

pan-sharpening methods

and choose one with the
best effect

@BAR

Digital Belt and Road



Compare light changes @BAR

ArcToolbox

s ArcToolbox
@ 3D Analyst Tools
S Analysis Tools
@ Cartography Tools
& Conversion Tools
@ Data Interoperability Tools
& Data Management Tools
+ @ Editing Tools
+® ENVI Tools
+ @& Geocoding Tools
& Geostatistical Analyst Tools
# @ Linear Referencing Tools
@& Multidimension Tools
@ Network Analyst Tools
@ Parcel Fabric Tools
@ Schematics Tools
@ Server Tools
[ 8 Space Time Pattern Mining Tools
= @ Spatial Analyst Tools
#& Conditional
# & Density
[+ & Distance
+& Extraction
[+ & Generalization
+& Groundwater
& Hydrology
+ & Interpolation
=& Local
& Map Algebra
& Math
& Multivariate
=& Neighborhood
& Overlay
=& Raster Creation
=& Reclass
“. Lookup
“. Reclass by ASCII File
“ Reclass by Table
g Reclassify]
“ Rescale by Function
“ Slice

Digital Belt and Road

a. Reclassify: rectify the background b. Raster calculator: ImageT1l —
pixels’ value to 0, and the other pixels’ ImageT2, output a raster image
value to 1, converting the glimmer reflects light changes

Operator buttons ~ Tools

““age tO a blnary n |a.p =@ Spatial Analyst Tools .
B [+ & Conditional g et resson
P 3 . - Layers Layers and variables Conditional &
Reclassity & Density Vam:,’;fgl—" ot | (DEEE] o
o
Input raster [+ & Distance o CEE) )] s
Img\sub_RGB. tif > | [+ & Extraction |Raster Calculator tool dialog boxl
; - [+ & Generalization [ N 2 K BN K2 | ¢
RaclassiFication & Groundwater Expression e T A RS
old IuBs New values o e % Hyd VU‘UQ)_’ [Chereetes =
7189 1 - (% Interpolation o) (o () (s ]
189 - 366 1 L
386 - 606 1 % Local Raster Calculator tool dialog box example
606.- 929 1 2ol Bty
9291392 1 e =& Map Algebra
1392 - 2041 1 “ Raster Calculator
20412867 1 v
& Math What do
Load. .. Save... Reverse New Values Precision... . .
[+ & Multivariate q
. _ & Neighborhood different values
C:\Users'\Lenovo'\Document s\ArcGIS\Default. gdb\Reclass_tif3 &
W Serie e (e (i) mean 2
=@ Conversion Tools
[+ Excel
[+ & From GPS

c. Raster to polygon: covert difference % From KML -1 - increase,

. . & From PDF
Image to a vector layer and overlay with 2% From Raster 0 - unchanged,
glimmer image to show light changes X Raster to lat 1 -increase

“ Raster to Point

g Raster to Polygon)
“ Raster to Polyline www.dbeltroad.org

“, Raster To Video



Nighttime light index

Field Calculator

Add Field—Field
Calculator

Parser

® VB Saipt O Python

Fields:

NJ_SU.FID A"

NJ_SU.Shape
NJ_SU.AREA
NJ_SU.PERIMETER
NJ_SU.SHI_D_

Table Add Field X 0x
ERaE- 14 Name: ||

NJ_SU X NJ_SU.SHI_D_ID
= . NJ_SU.SHL

FID Tye: Shott Integer v| Eo = I

984 NJ_SU.F4

Field Properties 988

5 Show Codeblock
{Prec&sian 0 ] 990 Llshow ca
1 993 NJ_SU.rad_per_ar =
994 [GIU_rad_Stats.SUM] / [NJ_SU.AREA]

C I ETIET

Cancel

Type:
(® Number
O string

(O Date

Functions:

Abs ()
Amn ()
Cos( )
Exp()
Fix ()
Int()
Log ()
Sin()
Sar ()
Tan ()

About calaulating fields

1. Chen, J.; Zhuo, L.; Shi, P.-J.; Toshiaki, I. The study on urbanization process in
China based on DMSP/OLS data: Development of a light index for urbanization

level estimation. J. Remote Sens. 2003, 7, 168-175.

2. Zhuo, L.; Shi, P.; Chen, J. Application of compound night light index derived from
DMSP/OLS data to urbanization analysis in China in the 1990s. Acta Geogr.

Sin. 2003, 58, 893-902.

Clear

Load...

o]

Save...

Cancel

@BAR

Digital Belt and Road

Total Light Intensity (TNL), Average
Light Intensity (I), Light Area Ratio (S),
and Comprehensive Light Index

(CNLI), ... o
LPB:N;Li

DiNmaz 71 .
INL = Zi:D}\{ni,(DN? X nz): CSun = N;LPBj
Z Givy
7o Tijﬂ izjizv,j=v Jij
(DNmazx NI)* Z Giej/ 91
ixj
§=An/A, w__ L I .
Ci ZS,UCE — 1) zj‘h A;jQip Qin (WI; + Wth}
CNLI =1 x 8, 21
density = m

Task: Calculate
different nighttime

light indices oo



Remote sensing indices

@BAR

Optical Remote Sensing Index Calculation Formula

Reference
Normalized Difference Vegetation Index, NDVI NDVI = ﬁlﬁg Rouse et al., 1974
. NIR—Red
Enhanced Vegetation Index, EVI EVI=H x NI Red_Op<Blne- L Huete et al., 2002
Soil-Adjusted Vegetation Index, SAVI SAVI = %ﬂﬁ Huste, 1988
Ratio Vegetation Index, RVI RVI = MR Jordan, 1969
How to ‘
High:
\ C a.I Cu I ate / Low: 0253372
! _‘/4 ‘
\_% NDVI based on m) Extracted vegetation
SDGSAT-1
Operator buttons Tools Classification x
Classification Classification Statistics
\ Raster Calculator Method:  Natural Breaks (Jenks) e :
. il L3 Classes: |2 - mrl:'tlm: ro.z:?;ﬁg
Layers " Layers and variables Conditional A B 7 — B 5 Maimum: 0.791633785
and |— E]E] BEE o Data Exdusion Sum.‘ 11,823,396.89
variables s, —_ Mean: 0.302222081
2:m BoaEan S NDVI - [ excsin... | g Standard Deviation: 0.136950323
| Raster Calculator tool dialog boxi B7 + BS Columns:  [100 '3 [] Show Std. Dev. [ Show Mean : Symbol Range
LI | 3| B | “ 1T T—) prenk Values | % E -0.253371865 - 0.336748973
30960, 5303823720, T91033T: 0 226788077 |
Exorasson = “InRaster]” + TrRaster” + TrRasters” g:ﬁf;ﬁ;: 0.336748973 - 0.791633785
i Raster calculator

| &

ok ][ cancl ] [Envromments. . | [(showrelp >> |

Raster Calculator tool dialog box example

Define an proper threshold

oad.or
based on natural breaks €



Image classification

age Classification
Classification 'U@ NorthernCincy
Interactive Supervised Classification

v X

v|EH & - K

Maximum Likelihood Classification
Iso Cluster Unsupervised Classification

Class Probability

22 2

Principal Components

Image classification tool

Output classification result

» & Gesraiog
oy g sl coming

Toals

¥ Select Training Sample

-

samples

Select training samples

I

x

., Masimum Likelihood Classification - o
Ir Maximum Likelihood
[ f L) Classification
" T - + | Pertorms a madmum
likedi classification on a
= r bands a
N creates a classfied raster
+
e
1 )
5]

Choose a classifier and set
parameters

@BAR

2900 B2 o B3
n o + I Belt and Road
2 H o
F i - b :
& o ? an = o
. g 0 i
= & o
BS =5 “[TBs -
P o
T T f . o0 Eﬂ
. s : 0
i = 50 200
= o & 1)
] g .
*qu* M B1374nm-427nm  B5 618 nm-696 nm W REKE
W it
B2 410nm-467nm  BG: 744 nm-B13nm 0
B3: 457 nm-529 nm  B7: 798 nm-911 nm DK@
i' B4: 510 nm-597 nm LR
s

Class seperability in different bands

Software

Classifier

ArcGIS Pro
ENVI
Matlab

Python: Sklearn, Keras, PyTorch, TensorFlow

R: el1071, rpart, ...

* LeNet
MLC * ResNet
DT * U-Net
RF » SegNet
SVM « RNN

KNN « YOLO

Advanced
software are
suggested to
classify image
accurately.



Can glimmer and TIR
images be used for
classification?

Image classification

@BAR

Digital Belt and Road

91°5'0"E 91°10'0"E 91°15'0"E Endmember Collection Spectra
(=3 T =T T
g [ B Buildings ]
W Background
. § [ “i-R(\ad
z Sgl ] 2
;\ § L d o
- . _ . W
1.0 2.0 3.0 :
Band o g
Objects’ features in3bands "/ " 4 e :'L'
Ve d / F e
DEM (c) o o ‘ AT = ¥
s Szeged TIR image Szeged TIR image
o at nighttime at daytime
- % 3000 B 3000
3 2000 Daytime TIR Ll Nighttime TIR
=] 2800 W (557 2800
N 2700 +
2700 + ! 600 -
2600 - 3 . -t
2500 ** JEZ -
v . O‘S“ Road j:ﬁg . — :22 "'
IIS0E  9IPI00"E  OI°ISO'E Road extraction by e S - N
OSM road classification

Chang et al. 2022. Research on Road Extraction Method Based on Sustainable
Development Goals Satellite-1 Nighttime Light Data. Remote Sensing, 14, 6015.

Class seperability in daytime and
nighttime TIR



Automatic classification process @BAR

Digital Belt and Road

Radiometric calibration /

g : Cloud detection  Mosaic and crop
Projection transformation

AAAAAA

e
w
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