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Measuring and monitoring progress towards UN 2030 SDGs

Becoming a crucial task for national/ local governments

17

SDGs

169
Targets
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For Sustainable Development

Data and Metadata

National Statistical System
(Geospatial , EO and Other data)

CLIMATE 14 LIFE BELOW PEACE AND JUSTICE 17 PARTNERSHIPS
ACTION WATER FOR THE GOALS

= UN called upon indicator-based monitoring

m with globally agreed indicator framework

m by integrating geo-statistical data




Challenges

appropriate indicators for a
given sub-national

integrate geospatial and
statistical data




China’ s Pilot Practice- Deqging Case

Deging county, Zhenjiang Province, selected as a pilot study area, when it became
the venue of the first UN World Geospatial Information Congress (Nov.19-21,2018)
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m Sustainable development
concepts well accepted
and implemented

m 937.92 Km?

= 430,000 permanent
habitants

m GDP 6.91 billion US
Dollars in 2017

m  Geospatial and statistical
I information resources well
i, il established
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Two tasks completed in last two years

m Task 1 (2018): Monitoring progress towards SDGs with geo-statistical data
m Task 2 (2019) : Develop a SDGs knowledge Service Portal
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From Local SDGs Profile to SDGs Knowledge Service
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Task 1: Two Major Outputs

(1) A data-driven and evidence-based approach (2) Deqing’s SDGs progress report

Localization of Indicators

I
v v

Spatio-temporal Computing indicators

data processing with geographical angle

I |
v

Indicator and evidence-
based analysis
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sHow far is Deqing from 2030 SDGs
(1%35552030SDGs B ix)?

= How to measure the progress
towards 2030 SDGs (d{IEE=N)?




Task 2: A Knowledge Service System and its Application

(1) Develop a SDGs Knowledge Service System to facilitate the utilization
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Task 2: Used for Formulating Three-years Action Plan

(2) Local policy-makers used to formulate a transformation programme
and Three-Year Action Plan (2019-2021) with the monitoring results

ACthn plan Optimize the
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Improve the road
network

Increase family
doctor

System knowledge (Current stage) Transformation knowledge

Goal knowledge

h Residents can reach
the general hospital
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2.1 A data-driven and evidence-based approach

This approach has four elements

UN Global SDG
Indicator Framework

@ Localization

@Spatio-temporal

of Indicators

A

Regional SDGs
practices

Y

data processing

A

@ Computing

indicators with
geographical angle

@ Indicator and
evidence-based
analysis

Progress

>

report

.




102 SDGs Indictors Selected for Deqing

= A set of 102 indicators was selected for Deqing County

Criteria for Localization
m adaptability

m comprehensiveness

m measurability

@Adopted 47
@ Extended 6

definition calculation data
method requirement

:

SDG [ UN | Deqing

/1\ | 14 5 [1.1.1; 1.3.1; 1.4.1; l.a.1; 1.b.1
[ 2] 13 7  P.1.2; 2.1.2; 2.2.1; 2.3.2; 2.4.1; 2.al; 2.cl

3 \27 15 3.1.1; 3.1.2; 3.2.1; 3.2.2; 3.3.1; 3.3.2; 3.3.3; 3.3.4; 3.4.1; 3.6.1;

3.7.1; 3.8.1; 3.b.1; 3.b.2; 3.c.1

4 11 8 1.1.1; 4.2.2; 43.1; 44.1; 45.1; 46.1; 4a.l; 4.cl

5 (|14 4 [5.1.1; 55.1; 55.2; 5.1

6 11 7 6.1.1; 6.2.1; 6.3.1; 6.3.2; 6.4.1; 6.4.2; 6.6.1

7 |l 6 3 [7.1.1; 7.1.2; 7.3.1

8 |17 6 [8.1.1; 8.2.1; 8.5.2; 8.6.1; 8.9.1; 8.9.2

9 [J12| 10 9.1.1; 9.1.2; 9.2.1; 9.2.2; 9.3.1; 9.4.1; 9.5.1; 9.5.2; 9.b.1; 9.c.1
10 |11 2 [10.1.1; 10.2.1

11 || 15 9 [11.1.1; 11.2.1; 11.3.1; 11.4.1; 11.5.1; 11.5.2; 11.6.1; 11.6.2; 11.7.1;
12 | 13 5 [12.2.2; 12.4.2; 12.5.1; 12.6.1; 12.7.1

13 | 8 4 [13.1.1; 13.1.3; 13.3.1; 13.3.2

15 [ 14 7 [15.1.1; 15.1.2; 15.2.1; 15.3.1; 15.4.1; 15.4.2; 15.a.1
\ 16 /| 23 6 [16.1.1; 16.1.3; 16.3.2; 16.5.1; 16.6.1; 16.1.a

\17/]| 25 5 [17.1.1; 17.2.1; 17.3.1; 17.8.1; 17.11.1

o {238 102

All the 16 SDGs are covered that is essential for a comprehensive measurement




Spatio-temporal Data Handling

45 geospatial datasets, 385 statistical datasets, 66 thematic datasets, and 27 other
datasets were collected and processed.

30-m Population density with topographic information

Ha A0
Town names population

HEEE 89944
BZAnE 26008
NEREE 23999
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BaE 20553
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. i I 9-12 B 30-33
HikiE 33297

- Enabling integrated geospatial and statistical analysis -

Population were disaggregated at 30m spatial resolution using land cover/use data to
facilitate integrated analysis of statistical and geographic data.




Data-driven Indicator Measurement

Three different ways to measure the 102 indicators

A Direct calculation with statistical data 85

- using ratio (or proportion), rate of change, index or other calculations

B Direct derivation from geospatial data 10

- using spatial density calculation, coverage classification and others

C Integrated utilization of statistical and geospatial information 7

- based on quantitative measurement of spatial accessibility, coverage, spatial relations




17 Indicators Measured with Geospatial Data

Indicator Contents
1.4.1 |population Proportion living in households with access to basic services
2.4.1 |Proportion of agricult. area under productive/ sustainable agriculture
3.8.1 Coverage of essential health services
o.5.2 |Proportion of bodies of water with good ambient water quality
6.6.1 Change in the extent of water-related ecosystems over time
9.1.1 [|Proportion of rural population living within 2 km of an all-season road
1121 Proportion of population that has convenient access to public
transport, by sex, age and persons with disabilities
Ratio of land consumption rate to population growth rate
11.3.1 A\verage share of the built-up area of cities that is open space for public
11.7.1 |yse for all, by sex, age and persons with disabilities
15.1.1 |Forest area as a proportion of total land area
Proportion of important sites for terrestrial and freshwater
15.1.2 biodiversity covered by protected areas, by ecosystem type
1z 2 1 |Proportion of forest change
15.2.1 Proportion of land that is degraded over total land area
15.4.1 |protected area coverage of import. sites for mountain biodiversity

-201 2ETZMA A
12

k4




Hierarchical Assessment

A hierarchical assessment with three levels

= Indicator Level: 79/102 were Contracted and ranked

- with SDGs Index and Dashboard, National Plan mandate requirements etc.

= Single SDG level: 16 were assessed

- through grouped focused analysis with quantified indicators and evidences

= SDGs cluster Level: 3, economy, society and environment

- coherency analysis with degree of coordination, coefficient of variation




2.2 Deqing’'s SDGs Progress Report-2017

Chinese version- around 70 pages

English version- around 80 pages

Approach
briefing

Assessment of
each Single
SDG

=

1. Introducti o1
1.1 ical location. 01

[ RAE ISR ST R RESS RIS ES 23
2. Goal A 08
Goal 1. End poverty in all its forms every 08

Goal 2. End hunger, achieve food security and improve nutrition and promote sustainable agriculture .....11

Goal 3. Ensure healthy lives and promote well-being for all at all ages ... .14
Goal 4. Ensure an inclusive and equitable quality education and promote lifelong leaming
opportunities for all 17

Goal 5. Achieve gender equality and empower all women and girls.....

Goal 6. Ensure availability and sustainable management of water and sanitation for all .................... 23

Goal 7. Ensure access to affordable, reliable, sustainable and modern energy for all ...

Goal 8. Promote inclusive and growth, full and productive

employment and decent work for all 29

Goal 9. Build resilient infrastructure, promote inclusive and sustainable industrialization and foster

innovation 32

Goal 10. Reduce inequality within and among count 36

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

Goal 12. Ensure sustainable consumption and production pattern: 42
Goal 13. Take urgent action to combat climate change and its impact 45
Goal 15. Protect, restore and promote st use of sustainably manage

forests, combat desertification, and halt and reverse land degradation and halt biodiversity

loss 48

Goal 16. Promote peaceful and inclusive societies for sustainable development, provide access to

justice for all and build effective, accountable and inclusive institutions at all levels ...

1) How to measure progress towards 2030 SDGs ?

Goal 17. Strengthen the means of implementation and revitalize the Global Partnership for

D

Single goal summary

3. SDGs Cluster Analysis

31 Growth

3.2 Natural Beauty.

3.3 Social harmony.

3.4 Summary

4. Conclusion

4.1 A data driven and evidence-based approach for comprehensive assessment.....

4.2 Deging's progress towards 2030 SDG:

4.3 Outlook

2) How far is Deqing from 2030 SDGs ?
3) What are next steps ?

55

59

59

63

69

73

74

.74

75

76

78

SDGs
Cluster

analysis




Indicator and Single SDG Assessment - SDG 6 as an Example

Grouping targets
into sub-groups for
focused analysis

mSafe drinking_>
water and
sanitation
6.1,6.2

m\Water resource
utilization =—-»
6.36.4 6.5
6.a 6.b

mProtection of
water- related_>
ecosystems
6.6

Content Indicators Quantitative result Evaluation reference
. - - - N
6.1.1 Prop(.)rt|.0n of populat|.0n using safely [Urban: 100% Green=98% I
managed drinking water services Rural: 99.6%
Clean 6.2.1.a Penetration rate of sanitary toilets |98%
Water [|inrural areas . . From tall ptarts of town, the near.es Green>95% I
6.2.1.b Service convenience of urban t public toilet can be reached with
public toilets in 16 minutes
Urban domestic sewage: 91.06% [Municipal domestic sewage:92.4% | IV
6.3.1 Proportion of wastewater safely treate Coverage rate of the treatment of
d Rural domestic sewage: 80.68%; |domestic wastewater (upper- midd| II
Volume, . .
) le-income countries) :59%
quality a trade effluent: N/A;
nd effici |6.3.2 Proportion of bodies of water with goo 68.75% 100%** 26.9% IV
ency of |dambient water quality
water 16.4.1 Change in water-use efficiency over ti The water consumption per 10,00 [By 2020, the efficiency of water us
e 8 ! ¥ 0 CNY of GDP in 2017 was 67.5m?, |e will be 23% lower than at of 201 | II
resources|Me dropped 23.52% from 2015 5
6.4.2I Level of wi'.cer st]:ess:.:‘rislh\]/cvatehr Wltthd 25 085% Green<25% I
rawal as a proportion of available freshwater .08% Vellow:25%<x<75%
resources
6.6.1 Changein f(he extent of water-related e 6.47%; High sustainable
cosystems over time 0-20%:High sustainable;
Sustainab| 6.6.1.a Rate of change in the spatial exten 11.14% 21-40%:Local sustainable but threa
ility of wa t of water-related ecosystems ] tens global stability;
ter-relate| 6.6.1.b Ra.te. of change in the water quan 3.26% 41—60%‘:Borde.r—line sustainability. I
tity characteristic of water-relate ecosystems Corrective actions are strongly rec
d ecosyst| 6.6.1.c Rate of change in the water qualit 0% ommended;
ems y of water-relate ecosystems ? 61-100%Unsustainable. Urgent ren

6.6.1.d Health state of the typical wetland
ecosystems

Xiazhuhu wetland: well

ewal is required.

Metrics Used for
Comparing/
ranking

m| -- SDGs Dashboard

m|| -- National plan
m|||-- Multiple evaluation
m|V--- others

1st Quarter
2nd Quarter

- 3rd Quarter
. 4th Quarter

No ranking




SDGs Clusters Analysis

Poverty
’ P [alleviation

Social security/
Ppfrights

B LR
xRl

v

Infrastruc-
ture
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p-trialization

Technological
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Employment
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Economy
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>
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Protection of civil
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Lower Coefficient of Variation means a better coordination

Economy growth
(5)
Growth condition
Growth trend
Growth development

Natural Beauty
(5)
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response to global change
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(12)
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security needs
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3.1 SDG Knowledge Modeling and Service

Based on the characters of SDG, the constructive model has been built, then
extract knowledge from the report with the process of knowledge connection to
form the knowledge graph.

K@Knowledge\ SDG Knowledge Graph
Representation
SDG Stati | Picture
B tatic . Gzl 1P
Knowledge | Grap
Service I arsi
Dynamic| |
\ ' c Map j
?
’@CI\;I)nzltrll.lCtWé‘ / @Knowledge\
odefing Connection
Concept- SDG Knowledge Hierarchy
Relation N @ o > Connection
Spatial
Entity- @ o Connection
Relation * Logic
@Knowlgdge :
\ / Extraction k Conn+ect|on/
i 002
Doma ' RS Open
SDG Report Knowledge| | Spatial Info. On-line Info. Knowledge




Constructive Modeling

Expand a five Hierarchical model from the concept of UN GIF

Targets

Indicators

' R . 6.2 By 2030, achieve access to adequate
. 6.1By _2030' achieve universal and equitable sanitation and hygiene for all |
and equitable access to safe and and end open defecation, paying special
| affordable drinking water for all attention to the needs of women and girls °
. and those in vulnerable situations |
. €7 By 2030, expand international cooperatid |
and capacity-building support to developing 6.b Support and strengthen the .
| countries in water- and sanitation-related participation of local communitiesin
. activities and programmes, including water improving water and sanitation ]
harvesting, desalination, water efficiency, ¢ R
\ wastewater treatment, recycling and reuse managemen
. technologies /
N R EETEETTEET . e s omm s e o s mm o — f e n -
P N R R I "~
. > .
/7 .2.1 Proportion of populatio \
. 6.1.1 Proportion of population using safely managed sanitation .
using safely managed drinking services, including a hand- 1
' water services washing facility with soap and .
. water |
6.6.1 Change in the extent o |
water-related ecosystems over
time |
B
4
.

Water Resources
Utilization

Improvement Needed for
Water Utilization
(6.4.1. 6.4.2)

Significant Betterment in
Water Quality
(6.3.1. 6.3.2)

6.3.16.3.2
6.4.16.4.2

service

Safe Drinking
Water and
Sanitation

Convenient Public
Health Services
(6.2.1)

Safe Drinking Water
(6.1.1)

Protection of
Water-related
Ecosystems

High Sustainability of
Water- related Ecosyste
(6.6.1)

xcellent Ecologica

Conditions in Xiazhu
Lake

(6.6.1)

T ama m o omm o P

— = o o

Domain(Cluster)

Goal

Connotation
(multiple targets with
local characteristics)

Knowledge
Points

Data Facts




Constructive Modeling

Define the entity-relation for each level to describe each level




Knowledge Extraction

According to the domains and goals, integrate the quantitive assessment with
facts to form the knowledge point

[Domain) j Goal }
[Domain H Goal } = I ThefmeJ tThefme

[ } [ Data and } [ }[ Data and }
assessment assessment

Facts Facts
 LIGUE. B WA, 18R9% '
L, HESDGIHUATRAE Description Diagnosis l Forecast
N e L Knowledge Knowledge - Knowledge |
» FRZOMIRAE SEURSELD 5! e
MIRRfIAR, IZHEIRNR, £ VT
ISES, AR Knowledge
Point

Over 130 knowledge points have been extracted from the progress
report ,covered all domains and goals.




Knowledge Extraction

Description: assessment, practices, actions......

Diagnosis: indicator judgment . variation, spatio-temporal effects......
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Knowledge Connection

Using spatial connection to process the knowledge with spatial info.
All knowledge is logically connected with related info. elements such as pictures,
videos... Y oy =

2 . S Tl
N\ 3 T —pomme g
2oV e Town §

“&
= Y S ,,.L' =

Spatial connection includes geocoding, semantic transformation
and spatial situation simulation.
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Afforestation landscape line Situation relation

Over 100 spatial related facts have been processed




Knowledge Connection

According to the established SDGs hierarchical model, the knowledge nodes are
connected hierarchically to form a knowledge network and construct a knowledge
graph with hierarchy structure. oo

5 Levels of knowledge network, 3 field nodes, 16 target nodes, 44 connotation nodes,
68 knowledge points , over 700 data facts.




Service System Development

According to the idea of centralized management, customization and
knowledge service, data and information resources are integrated and managed
to realize customization of knowledge service and build knowledge service hub

Share and publish (

I Other Data hub }
Knowledge
graph

Visualization

Content
customization

Data

customization of knowledge
management

knowledge service service hub




Knowledge Service Customization Tool

Using component model to customize knowledge service page, what you see is

what you get.

The knowledg
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multiple data visualization functions such as chart,
geographic information configuration, etc.




Website Map of the Hub

All pages of the website are customized by the customization tool

Home Page
|
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Hub Function

Seven Functional Modules

Menu
Language Switch
SDG Turntable

Domain Button

158
B 1 ERS

i, EESENCCIREONE, MINEANRSS S, VTR SRR, SR TR
B, 1R TR RN R RN E R,

i Introduction

Search Box

N o Uk W=

Story map Button
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- »
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TR MIER A 7

Multi-entrance and interactive




SDGs Hub Demo
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3.2 From Knowledge to Action

Three types of knowledge: Present Situation Knowledge, SDGs knowledge, and
Transformation Knowledge

ACthn plan Increase the number

2 EIRALIST 2030 TERTISORA BRI of bus Stops and
2010 SEERI -
optimize its layout

NO SUSTAINAB[E CITIES
POVERTY AND COMMUNITIES
Increase the number

[ ] ® o [ ]
AT @
of buses |'| E
T g ‘(‘ Indicator 1.4.1 Indicator 11.2.1

\

CHINA (DEQING) SDGs KNOWLEDGE SERVICE SYSTEM

Improve the road
network

In September 2015, the United Nations put forward the Agenda for Sustainable
Development 2030, which requires a ries in the world to achieve coordinated
ent of economic gr clusion an d the environmen t by 2030. Taking
ces the progress of sustainable development

20 min 100% Arca 100% Population

Convenient public transport service
<20 minutes

Present situation knowledge Transformation knowledge Goal knowledge




Knowledge-based Decision-Making Process

Through comparison and analysis of the current situation, the local development goals are
obtained, and the action plan is formulated.
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Action plan—Example

Goal 6: Rural sewage treatment

SUSTAINABLE =] 3 . -
seviomens GLSALS ?:H.ﬁﬁ:’#?f?.?ﬁ!ﬂ?ﬁﬁﬁ%ﬂ‘ | Home | SDGS | Indicator | Search | Story | About | ENGLISH

The area of Sewage Treatment Rate Below 5
Significant Improvement in Water Quality 201 7 " ' i S 7 P

The water quality of Deqing improved gradually

v T

from 2013 to 2017, and its acceptability™ of 34 major

rivers in 2017 reached
< '0“" 7
1 OO% ; TEEEL
X " .A" z

Deqing implemented the strictest water resources

el
Luoshe
Town

SR
SR
Fuxi Town. %

system, and the treatment in
urban and mmlo areas, and management of non-point

source pollution has achieved remarkable results.

The "Xishi Bridge" emerged and "Yugiang

Stone” was repaired with the progress of the lake and
river management project. The remains of the water

TlAsE

culture have become a unique landscape in Deqing. Xiazhuhu

2014-2017 (1) the red frame area was not covered by sewage treatment nodes
2017 (2) the sewage treatment rate was less than 50% in the red frame area
In 2014 39.6% of residents did not have access to domestic sewage treatment services

In 2015 10.8% of residents did not have access to domestic sewage treatment services

1n 2016 1.8% of residents did not have access to domestic sewage treatment services N am—
In 2017 100% of residents got access to domestic sewage treatment services B o g N / T A v
- ) — TN |
- = o i

Plan

o . Three years-
Qualitative Analysis Development Goals

BEEmr o o o




Formulate The County Level Plan

Formulate “Deqing’ s county level Plan on
Sustainable Development”

A1 ELERAR—OHRANRE

v

6 CLEANWATER
ATION

[GOALG6]

Ensure availability and sustainable management of
water and sanitation for all

Practicing SDG6 in Deqing

in good condition.

Water is the source of life. Deging, as a canal Towns in south of the Yangtze, is abundant
with water resources. The water quality has been improved significantly and the health
conditions of the water-related ecosystem have been greatly enhanced through the
comprehensive water resources management

®  Water Resources Utilization -- The water enjoys a fine quality, still there is room for
improvement in efficiency of water utilization.

@ Safe Drinking Water and Sanitation -- All residents have access to safe drinking water
and convenient public health services.

@ Protection of Water-related Ecosystems -- The water-related ecosystem has been
effectively protected, and the ecological health of Xiazhu Lake National utilization Park has been

| Water Resources Uti
|lization:

J(UThe treatment rate
Jof urban living and i
Industrial sewage need
s to be improved:
|@The quality of wate
{r environment is gene
Jrally good and can b
Je further improved:

Water use efficienc

{y is not high and nee

development g

Deepen the "five water co-g
overnance", improve the sew
age treatment system, compr
chensively improve the envi
ronmental quality of the cou
nty water bodies. Build the
water-saving society, improv
¢ water use efficiency, and
optimize the total amount a

nd intensity of water resour

Continue to promote and accelerate the constructio
n of sewage pipe network and the renovation and
expansion of sewage treatment facilities. Focus on
the improvement of clean discharge standards for s
ewage treatment plants. Strengthen sewage treatmen
t monitoring to achieve full coverage, full collectio
n and full treatment of urban sewage treatment in
the county. The water quality section above the co
unty level is continuously maintained above the Cl

ass Il water. Improve the global surface water mo

hree-years Local
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Goals: Analysis
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Action plans: 86

Qualitative Three-years
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Action
Plans

Implementation of the 2030 Agenda for

Practicing
SDG 6
in Deqing
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Summary

= This pilot project realize a practice to realize a comprehensive measurement of
an entire administrative region’ s progress towards SDGs by combing
geospatial and statistical information.

= Three different methods were utilized to measure and analyze SDGs with geospatial
information

geospatial disaggregation of statistical data

derivation of indicators with geospatial parameters (such as spatial density,
accessibility, coverage and relations)

location-based visualization and knowledge representation as the provision of
spatial-temporal evidences
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