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IKCEST has preliminarily formed a 1+N engineering value chain through an

extensible framework, loose coupling and unified data standards.
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Data Resource

The total Total volume Specialised datasets Knowledge services

240 Mil.pcs 373G 455 types 58 items
Literature Patent News Book Expert Institution
12M pes 66.2M pcs 1750K pes 170K pes 850K pp! 100K pes
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183K papers 13462 papers 2411719 papers 25,865 papers

Global Engineering
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IKCEST turns resources into products and services
through various technologies. www.ikcest.org
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&
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Resources



http://www.ikcest.org/

SDGs Knowledge Service

® Supporting UN SDGs by providing IKCEST solutions to SDGs.

Signin - Sign up Mobile English - Old Version

Home COVID-19 = SDG.2 Zero Hunger = SDG.4 Quality Educstion | SDG.11 Sustainable City = SDG.15 Lite on Land

The column of SDG.2 Zero Hunger has been established by collecting data resources on
agriculture and poverty alleviation to provide technical and case support for SDG.2. COVID-19 Prevention and Control

COVID-19 Prevention and Contral
Latest . -19

The column of SDG.4 Quality Education has been established by collecting and displaying
data resources on educational theories, coursewares, training materials, and academic
conference videos, etc. to promote education equity, supporting SDG.4.

The column of SDG.6 Clean Water and Sanitation has been established by collecting
technical materials on clean water and renewable energy, to provide the knowledge
services for developing countries and African regions.

The column of SDG.9 Innovation and Infrastructure has been established by collecting
related excellent practices of cities to provide case & technical support for SDG. 9.

The column of SDG.11 Sustainable City has been established by collecting cases on smart
transportation and sewage treatment to provide support for SDG.11.

COVID-19 Prevention and

More

The column of SDG.13 Climate Action column has been established by collecting data e S e OBALGOALS e S
K ) X ) Uln United Nations Development Programme = - B ottt @ Ag L

resouces on the educational videos, PPT coursewares of geological disasters, and datasets,

etc. to provide support for SDG.13.

mE m
i . . World Heritage Protection Public Health Security Arti ﬁ‘:ial_ Lntelligence
The column of SDG.15 has been established by collecting related materials on forest b & Ethics

of the United Nations

planting, vegetation restoration and afforestation, wetlands, and land and soil restoration
to protect and improve a sustainable land ecosystem.




GOOD HEALTH
AND WELL-BEING

® COVID-19 Epidemic Prevention and \ / *\/ ® Creative Cities Network

Control Column
8 Best
Practices

QUALITY
EDUCATION

® Training for Engineering Science and ® Spatial - temporal distribution of forest
Technology Talents types in the Yangtze River Basin, China

® “Belt and Road” International Big Data ® land degradation and restoration and
Competition prevention measures in Mongolia

® Urban Education ® Dynamics, attribution and coping strategies

of sandstorms in Mongolian plateau



COVID-19 Epidemic Prevention and Control Column
Data:
videos(103), academic articles(35085), journals(5014),books(800),
conferences(1834), reports(2165) and more, with over 100,000 pieces of data

available for users to access.

Method:

We analyze user requirements, clarify target users and information needs, plan and
design the portal's architecture and modules, select a technology stack, collect and
process data according to Metadata specification, and introduce custom fields, re-

indexing and clustering based on various factors

| Video

1 Latest Journal Articles

Ashors: Verg

Scientific Research From China

More Journal Articles




COVID-19 Epidemic Prevention and Control Column

* Refined version:

* Role and Effect:
» In April 2020, a video introducing the COVID-19

IKCEST "COVID-19E Hipie &= SIS ENHEANZ KT !

s

Thematic Portal was released on UNESCQ's official

websites and YouTube channel.

AFERATNRELE, 2B RET-0 , 4R8C, BEEEN , 2EOREEESSTAN
FHEERR, ER2inenEE . cERERSssEEEIREeR  FCrRsnRENE
wRETROER,

20206F4FHI8H |, BAEMBTES ( UNISCO ) SR EMIIYOUTUBEMM B T EE TREE > On May 20’ U N ESCO promOted the portal th rough ItS
HHASPC ( IKCEST ) “COVID-19EMMEFE TSR, SH208 , RaReRrafmnail

ERARBEASTRETEAE. (SETRETaT  RERE

official WeChat account, further increasing its visibility

HTFASRAESEREHTRRERRLSE

and accessibility to the public.
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QUALITY
EDUGATION

Training for Engineering Science and Technology Talents

|

Data:

journals (869,375), books (31,210), conferences (53,669), reports (72,305), patents

(130,698), dissertations (816,322), and more. We have over 3 million pieces of data S . i)
available to users for access. . SIaIeDIUmunMes’sa;ge 4 f PO[I(\ESEHI‘iR;gL'J[EIfDr‘]S {

Method: ld m B

Industrial Economy Pnpulalmn and...

We analyze user needs, standardize data according to Metadata specs for the
International Knowledge Centre for Engineering Sciences and Technology, introduce

custom fields, and re-index data by topics and disciplines to enhance accessibility and =~ o

‘AdvanceSearch

. Search Criteria: Total 20037 results &)
knowledge sharing. 5

Selected condition:

Limit
"

@ AUTOMATION IN AN OPEN, CATCHING-UP ECONON
Revieved MICROECONOMETRIC EVIDENCE.

wd Ja Jarelejoudvas Mali

* The Chinese Ministry of Education has proactively developed the —ﬁj

"Action Plan for Promoting Educational Cooperation for the Belt

Souree Type

By ror @ Futextrincer | [ il

and Road Countries" to address these challenges.



Training for Engineering Science and Technology Talents

Results and Achievements:

Since 2015, we've diligently curated our educational technology dataset, ensuring its relevance and
impact. With 130 training sessions held, applicants from 115 countries, and 21,216 sign-ups, our
program has graduated 10,300 students, fostering pedagogical advancement and educational quality.

North Korea

8 South Korea
*Xi'an Jiaotong University
adesh

ico, Mg

) Vletnam o Cqurlngaéi and Tobago
pia Costa Rica W
Somalia I\:a%dll\ll'eaSM {'é * e
rfeS'a" Ecuad
Fast T|mor
‘mblque Per
Zimb ? Mauritius ® Vanuatu

*Tonga Chil

As of November 2023

Jlekuyumn o Kutae no nporpamme
FOHECKO B HI'Y... - Kutanckuii
a3blk B HoBocunbupcke | Facebook
i facebook.com/nsk.china/posts/...

JNekuum o Knutae no nporpamme KOHECKO B
HIY VNHctutyt KoHdyuus HI'Y npurnawaet Ha
KyPC NEKLUiA, NOCBSLLEHHbIA UCTOPUN BHELLHNX
koHTakToB Kutas (o6bem 12 yacos)....

PP HIY

22 BKOHTakTe24.pdh/group-1950.html

JNekuum o Knutae no nporpamme KOHECKO
ctaptoBanu B HI'Y. Ha nekuumsx pacckasbiBatoT
nctopuio Kutas, reononmtnyeckyto ponb Poccun
1 KHP, yp6aHuam n ropopckoe npocTpaHCTBO Ha
npumMepe KpynHbix ropogos Kutas B pamkax
nHuumaTnBbl «OAMH NOSIC, OAWH MyTb».
VHnumaTtea coctouT B TOM... YnTaTth eLé >

Reported by overseas media
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Training for Engineering Science and Technology Talents

Role and Effect: Outstanding trainees come from universities and institutes

Prof. Shaikh Shamim Hasan Director Denis Fetisov Associate Prof. Davaasuren
Bangabandhu Sheikh Mujibur Rahman Institute for Complex Analysis of Davaadorj

Agricultural University (BSMRAU) RegionalProblems, Far Eastern Branch,

National University of Mongolia
Russian Academyof Sciences

© (5 © G

AL “ %
Present IKCEST at BSMRAU

Signed MOU in 2018 and 2023 Signed a MOU in 2018 11




“Belt and Road” International Big Data Competition

QUALITY Target 4.7:

EDUGATION

By 2030, substantially increase the number of youth and adults who have relevant skills, including

|

Background:

technical and vocational skills, for employment, decent jobs and entrepreneurship,

* Goal : strengthen the theoretical and practical foundations of the competition and discover top global
talents in big data and artificial intelligence through a competitive format.

* 2019-2023, jointly organized by Baidu, Xi‘an Jiaotong University, IKCEST, and CKCEST.

IKCESTERRE "— &
’é%’h@ﬁﬁ&@f%tk%ﬂ&ﬁ%

The 5" IKCEST "the Belt and Road International Big Data Competition
and the 9" Baidu & Xi'an Jiaotong]University Big Data Competition

12



“Belt and Road” International Big Data Competition

Mutual Translation Between French,
Prediction of the transmission trend of Russian, Thai, Arabic and Chinese, Major
highly pathogenic infectious diseases Languages of the Belt and Road Initiative

Classification of Urban Regional Real-time Environment How to Spot Multi-modal
Functions Based on Remote Perception Based on On-board Misinformation in Social
Sensing Images and User Behavior Image Networks

13



“Belt and Road” International Big Data Competition

Role and Effect:
Our program has achieved significant global reach, with 580 universities from 22 countries across 5

continents participating. This amounts to over 18,000 teams, resulting in a substantial impact on a global scale.

Russia Japan
Saint Petersburg
Electrotechnical

International Christian University
Waseda University

the United Kingdom
Imperial College London

(=, ELE]

University of Toronto
Queen's University

McGill University

the United States
Harvard University
Columbia University
Carnegie Mellon University
University of Pennsylvania
Emory University

DePauw University
University of Connecticut
Northeastern University
Florida State University
University of Virginia
Fordham University
University of San Francisco
Cornell University
University of Texas

University of London

University of Manchester

University of Nottingham
University of Sheffield

New York University

Purdue University

University of Michigan
University of Souther
California

George Washington University
Georgia Institute of Technology
San Jose State University
Washington University in St
Louis

-Stevens Institute of Technology
Tufts University

University of Wisconsin
Northwestern University
University of lllinois

University of Maryland

Newcastle University

Spain

Complutense
University of Madrid
Hungary

University of Szeged
Portugal
Portuguese Catholic
University

Italy

Bocconi University

South Africa
Wits University

Switzerland

Swiss Federal Institute of
Technology Lausanne
University of Bern

Swiss Federal Institute of

Technology Zurich (ETH |

Zurich)

Netherlands
University of Amsterdam

France

HEC Paris (Ecole des
Hautes Etudes
Commerciales de Paris)
Ecole Polytechnique

INSA (Institut National
des Sciences Appliquées)

Germany

University of Duisburg-
Essen

Karlsruhe Institute of
Technology {KIT)
University of Stuttgart

University "LETI"

00% coverage

[

| provincial-level administrative
egions, 494 universities in
China, 100% coverage of the

_top 42 double
! universities

Singapore
Nanyang
University
National University of
Singapore

Technological

Malaysia

Tun Hussein Onn University of
Malaysia

National University of Malaysia
University of Computer Science
& Engineering, Malaysia
University of  Nottingham
Malaysia Campus

Taylor's University

first-class

Australia

Hong Kong, China

The University of Hong Kong

The Hong Kong University of
Science and Technology

Hong Kong Baptist University

City University of Hong Kong
Macao, China

University of Macau

Taiwan, China

Chung Shan Medical University
National Tsing Hua University
National Cheng Kung University
National Taipei University o
Technology

National Taiwan University o
Science and Technology

Taipei Medical University

Chang Gung University

Tamkang University

Feng Chia University

The University of Sydney
The University of Melbourne
Monash University

New Zealand
The University of Auckland

The University of New South Wales University of Canterbury

14



QUALITY °
EDUCATION Urban Education

_— € The UNESCO Creative Cities Network

XS ETH - . . . .
RERTHARR A 2128 Urban Lectures was established in 2004 with the aim

" Sustainable Develppment Goal 11:
Sustainable Cities and communities

The database gathers global best urban courses of promoting global cooperation

between cities, using culture and
creativity as carriers to promote
37972 Scientific Papers sustainable development.
The database collects urban research papers € Intelligent city knowledge service
provides live streaming of online
courses, publishes urban lectures,

15138 Scientific Reoprts holds urban creative competitions for

The database gathers urban research reports researchers and the public to have a

better education.




Urban Education

Establish the Online Column

http://ikcest-icity.org/research/sdgl1/

mg]wfwzs" i [ o |

World Urban Practice World Urban Learning World Urban Research About

Lectures Competitions

Reports

— 2023EFRAIE

2023.07.08

iCity Held Urban Research Conference Annually at
World Artificial Intelligent Conference

2022-2024 Shanghai, China

16



Creative Cities Network

350 Creative Cities Network Data

The database contains all of Creative Cities Network city data

9256 Scientific Papers

The database gathers Creative Cities Network research papers

5233 Scientific Reoprts

The database gathers Creative Cities Network research reports

€ Intelligent city

knowledge service
gathers research data
from 350 UNESCO
Creative Cities
Network, and provides
resources for
researchers and the
public to better
understand Creative
Cities Network

research.

17



Creative Cities Network

Establish the Online Column

http://ikcest-icity.org/practice/creative

® @

R — ch

SUSTRIDRBILI Ty
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e meunn
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iCity Joined World Design Cities Conference
2023.9.27 Shanghai, China
Academician WU Zhigiang delivered keynote speech

316 attendees

iCity Held Urban Design Competitions
2020-2024 online annual contests
157 Global Excellent Design Awarded

500+ teams from around the world participated in

18



Spatial - temporal distribution of forest types in the Yangtze

River Basin, China
Target SDG15.1.1:

m By 2020, protect, restore and sustainably utilize terrestrial and inland freshwater ecosystems and their services, in
b

s ) particular forests, wetlands, foothills and drylands, in accordance with obligations under international agreements.

Background:

& The Yangtze River Basin is rich in forest resources and is an important safeguard for China's forest resources.
Ecological resources such as forests in the Yangtze River Basin are threatened.

& There is an urgent need to carry out monitoring of forest types in the Yangtze River Basin and to grasp the

ment of them. |

§

spatial-temporal distribution characteristics, so as to carry out accurate and sustainable manage

> iy e




Spatial - temporal distribution of forest types in the Yangtze
River Basin, China

Data Resource:

e Landsat TM/ETM+/0LI(2015~2019, 30m); e Sentinel (2015~2019, 10m)
o Digital Elevation Model (DEM) ; e Field trip data from 2014, 2015, 2018, etc.
Method:

e Multi-rule based multi-spectral time series remote sensing image synthesis method to synthesize high quality, cloud-

free remote sensing images.

e Combining Landsat and Sentinel image features to establish a spectral-spatial-temporal feature set for forest remote

sensing classification

e Based on the cloud computing platform and machine learning algorithms, obtain the forest type coverage products

of the Yangtze River Basin in China at 10 m spatial resolution.

20



Spatial - temporal distribution of forest types in the Yangtze
River Basin, China

Results and analysis:

e The forest types in the Yangtze River Basin are mainly evergreen
coniferous forests, mixed forests and evergreen broad-leaved forests.

e Evergreen coniferous forests are concentrated in the upper reaches of

the Yangtze River Basin, accounting for about 15.76% of the total area.

. . . Il R
e Mixed forests are mainly located in the central-northern part of the m
I ErHArHE

region, accounting for 14.15% of the total area. -

e The proportion of deciduous broad-leaved forests and coniferous ‘

forests is relatively small.

Big Earth Data
ustainable

in Suppert of the S Development Goals

HBER AR
SR R RS
(2020)

This case was successfully selected for the "Earth big data
support and sustainable goals development report (2020)".

21



Dynamic monitoring of land degradation and restoration and prevention
measures in Mongolia (1990-2015)

Target SDG15.3.1:
By 2030, combat desertification, restore degraded land and soil,

including land affected by desertification, drought and floods, and

strive for a land-degradation-neutral world

Background:

€ Mongolia is a global hotspot for land degradation issues, where grassland
degradation and land desertification are becoming increasingly serious under
the combined effects of climate change and human activities.

& There is an urgent need to realize land degradation monitoring over a long
time-series in order to promote quantitative and precise land degradation

research in Mongolia.




Dynamic monitoring of land degradation and restoration and prevention
measures in Mongolia (1990-2020)

Data Resource:

Landsat TM/ETM+/0LI(1990-2020, 30m)

Method:

Obtaining land cover data products for Mongolia at 30-meter spatial resolution based on Landsat data using
object-oriented classification methodology.

Constructing a land cover transfer matrix for Mongolia and obtaining land degradation and land restoration data
for Mongolia for the years 1990-2000, 2000-2010, 2010-2015 and 2015-2020 at 30-meter spatial resolution.
Complete the identification of key areas in the process of land degradation and land restoration in Mongolia,
complete the analysis of driving forces, and propose countermeasures for land degradation prevention and

control.

23



Dynamic monitoring of land degradation and restoration and prevention
measures in Mongolia (1990-2020)

Distribution map of land degradation and restoration in Mongolia (a: land degradation (1990-2000); b: (2000-2010); c:
(2010-2015); d: (2015-2020); e: land restoration (1990-2000); f: (2000-2010); g: (2010-2015); h: (2015-2020) )
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Dynamic monitoring of land degradation and restoration and prevention
measures in Mongolia (1990-2020)

CERTIFICATION LETTER

Results and analysis

® The land degradation area is mainly distributed in the northwestern part of

Mongolia in a belt shape, and in the central and northeastern part of Mongolia in

&
Scmnce Preject in CAS, cons
8 Four cases Nawe Deen cormy

a fragmented block shape, and the land degradation area showed an increase and

then a slight decrease and stabilized during 1990-2020.

® The land restoration area is mainly distributed in the western, central and
northeastern parts of Mongolia in the form of bands, and the land restoration area

showed a decrease and then a rapid increase during the period of 1990-2020.

Big Earth Data
Sustai D

HhER LR
SAS AR RS
(2022)

Successfully selected in the "Earth Big Data
Support Sustainable Development Goals Report
(2022) "



Dynamics, attribution and coping strategies of sandstorms in Mongolian plateau

Target SDG15.3:

By 2030, combat desertification, restore degraded land and soil,

including land affected by desertification, drought and floods, and

strive to achieve a land degradation-neutral world.

Background:

¢ Sandstorms, land degradation, desertification and other ecological
and environmental problems restrict the sustainable development

of this region.

¢ the Government of China and Mongolia jointly declared that China

and Mongolia should strengthen cooperation on ecological

WARREH B RAER T

A PR, 2004-2013.03, 04, 05
A Ak, 2021.03.27

{‘( HvbAAE, 2021, 05.20

environment and prevention and control of desertification.




Dynamics, attribution and coping strategies of sandstorms in Mongolian plateau

Data:
MODIS L1B (about 1500 scenes) . Landsat TM (about1000 scenes) . Aerosol monitoring data, Meteorological data

such as temperature inversion data (yearly);

Method:

e Based on MODIS LIB data, DSI index, NDDI index and SVI model are used to retrieve dust information year by year.
Based on Landsat TM data, the SEI model was used to extract sandy land, and the dynamic distribution of dust
storms in Mongolia Plateau from 2000 to 2021 was obtained;

e Combining text mining data, station records, AERONET level 2.0 data and temperature inversion data, the remote
sensing interpretation results were verified, and the spatio-temporal distribution of dust storms over the

Mongolian Plateau from 2000 to 2021 was analyzed.

27



Dynamics, attribution and coping strategies of sandstorms in Mongolian plateau

Results and analysis:

e From 2000 to 2021, the spatial distribution of spring dust storms on the Mongolian Plateau was more in the south

than in the north, and more in the west than in the east.

e The frequency and area of sandstorms in Mongolia Plateau vary from year to year, and their frequency and intensity

are related to natural and human activities.

IATETEHTE

number of events

y=-0.1796x +5.7p13

2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021

Figure 3. Frequency of typical spring SDSs on Mongolian plateau.

28



Dynamics, attribution and coping strategies of sandstorms in Mongolian plateau
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Application and
effect

This case was success
fully selected in the "
Earth Big Data Suppo
rt Sustainable Develo
pment Goals Report

(2023)"
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IKCEST USERS

Page Views User Views
23,869,066 9,595,402

Global PV Distribution
of IKCEST Platform

Countries and regions Registered Users

—>1000000
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—1000-9999
100-999
1-99

WS GS(2016)2965%
HABHE W

3500000
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1500000
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0

(Jun.2016- Mar. 2024)
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2016 2017 2018 2019 2020 2021 2022 2023 45382

Annual UV (2016-2024)
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4 QuaLITY
EDUCATION

L

6 CLEAN WATER
AND SANITATION

q

15 wiwo

" IR

Enhance natural disaster risk assessment on agricultural production over transboundary
basin regions to support SDG2.

Strengthen the integration and disclosure of relevant high-quality resources, and continue
to serve SDG3 and SDG4.

In order to support SDG4, the platform continuously gathers courses, papers, projects,
reports, and data resources in the field of intelligent cities.

Strengthen the construction of SDG6 resources, update resources and promote the
integration of resources and knowledge application .

In order to support SDG11, the platform continuously holds conferences, competitions,
workshops of intelligent cities development.

Improve land degradation and restoration monitoring methods, and apply this method to

the ecologically fragile areas to support SDG15.
31



Thanks!

www.ikcest.org Check it out! A 2

You can reach us at: liuchang@cae.cn,

wangjl@igsnrr.ac.cn

Open for cooperation

32
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