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Monitoring Progress towards 2030 SDGs

Becoming a crucial task for national/ local governments

UN is calling for indicator-based and data-driven monitoring  

n with globally agreed indicator framework
n through integrating geospatial and statistical data



Major Challenges

n State-of-the -art
n More in theoretical/concept than in practical

n Some individual indicators studied

n Lack of comprehensive monitoring

n Challenges Facing
n Indicators– more or less? (definition，localization)

n Data –available/ reliable?  (geospatial/ EO data)

n Computing– geographical angle?

n Assessment- translating into actions?



UN Calling for Good Practises

Good practices needed for galvaning 
the momentum for implementing 
2030 Agenda



China’s  Pilot Practice

Deqing county, Zhenjiang Province, was taken a pilot study area 
（Venue of the first UN World Geospatial Information Congress, Nov.19-21,2018)

n 937.92 Km2

n 430,000 permanent 
habitants

n GDP 6.91 billion US 
Dollars in 2017

n Sustainable development 
concepts well accepted and 
implemented

n Geospatial and statistical 
information resources well 
established 

3 hours  economic circle 



My Presentation

China’s Pilot Practice
 on Local SDGs monitoring

n2018: Monitoring progress 
towards SDGs  with geo-
statistical data

n2019 : Translate monitoring 
results into actions with the 
help of a SDGs knowledge 
Portal and 
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Methodology

SDGsCurrent 
status

Baseline, Progress, 
Ranking

description

advices
Reports Service 

platform

Indicators

Statistical, Geospatial /other 
data 

Algorithms , models and 
visualization  approaches)

Indicator-based Assessment
(Qualitative assessment, qualitative analysis ) 

     An indicator-based, data-driven measurement and evidence-based 
analysis with statistical / geospatial  information 



Four Major Steps

UN Global SDG 
Indicator Framework

Regional SDGs 
practices

   Localization
of Indicators

  Spatio-temporal
 data processing

Computing 
indicators  with 

geographical 
angle

Evidence-based 
analysis

Progress 
report

①  

②

③

④

   Localization
of Indicators

  Spatio-temporal
 data processing

Computing 
indicators  with 

geographical 
angle

Evidence-based 
analysis

Progress 
report



Step 1 Selected 102 SDGs Indictors for Deqing 

SDG UN Deqing 
1 14 5 1.1.1；1.3.1；1.4.1；1.a.1；1.b.1
2 13 7 2.1.2；2.1.2；2.2.1；2.3.2；2.4.1；2.a.1；2.c.1

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 4.1.1；4.2.2；4.3.1；4.4.1；4.5.1；4.6.1；4.a.1；4.c.1
5 14 4 5.1.1；5.5.1；5.5.2；5.c.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 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 12 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
总计 234 102

Criteria for Localization

ncomprehensiveness

nmeasurability

nadaptability

Adopted      47A

E Extended      6

R

S

Revised       42

Substituted   7 

All the 16 SDGs are covered- allowing  a comprehensive measurement 



Step 2 Spatio-temporal Data Handling

200 types of data were collected/ processed, including topographic/ 
LC maps, EO images, disaggregated socio-economic statistics

镇名
Town 
names 

人口
popula
tion

武康街道 89944

阜溪街道 26008

下渚湖街道 23999

舞阳街道 52180

洛舍镇 20553

钟管镇 43856

莫干山镇 31643

乾元镇 49644

雷甸镇 37592

新安镇 31730

新市镇 72395

禹越镇 33297

Administrative unit-based Population data 

Spatial variation details are smoothed out Establish relationship with the population density 

Population density at 30-m spatial resolution  

Providing more spatial details

30-m Population density with topographic 
information

Enabling integrated geospatial and statistical analysis



Step 3 Data-driven Measurement of the Indicators 

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

C Integrated utilization of statistical and geospatial information  7

   - quantitative measurement of spatial accessibility, coverage, spatial relations

B Direct derivation from geospatial data   10

     - using spatial density calculation, coverage classification and others



Step 3 Data-driven Measurement of the Indicators 

17 Indicators measured with geospatial data
Indicat

or 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

6.3.2 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

11.2.1 Proportion of population having convenient access to public 
transport (sex, age, persons with disabilities)

11.3.1 Ratio of land consumption rate to population growth rate

11.7.1
Average share of the built-up area of cities that is open 
space for public use for all, by sex, age and persons with 
disabilities

15.1.1 Forest area as a proportion of total land area

15.1.2 Proportion of important sites for terrestrial and freshwater 
biodiversity  covered by protected areas, by ecosystem type

15.2.1 Proportion of forest change
15.3.1 Proportion of land that is degraded over total land area

15.4.1 protected area coverage of import. sites for mountain 
biodiversity

1.4.1

3.8.1

6.6.1

11.3.1

15.2.1

涉水生态系统的变化（雨季） 涉水生态系统的变化（旱季）



Step 4 Hierarchical Assessment  with three levels

n Level I (Indicators):  79/102 were Contracted and ranked 

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

n Level III （SDGs clusters): 3 , economy, society and environment 

     - coherency analysis with degree of coordination, coefficient of variation

n Level II (individual SDG): 16 were assessed

    - through grouped focused analysis with quantified indicators and evidences



Step 4 Hierarchical Assessment  with three levels

68 9 2 0 23Level I ---- Indicator Ranking



Step 4 Hierarchical Assessment  with three levels

Level I ---- Indicator Ranking
With geo-disaggregated population data, geographical coverage of essential 
services be well described 

计算任意点到最
近医院的时间成本

选择最佳路径

Geospatially disaggregated 
population data

计算提取

以5分钟为间隔，
进行时间分级道路

医疗设施分布
可达性分析

超过20min到达最近医院区域

分区密度法

结果更加准确

耕
地

水体

人造地表 无法反映人口分布细节，
计算结果不准确

建筑
物分
布

人口分布细节明显

(人口数量,镇为单位）

Population Census



Step 4 Hierarchical Assessment  with three levels
Level II---- individual SDG

Grouping  targets into sub-groups for  focused analysis

Metrics Used for ranking
nI -- SDGs Dashboard
nII -- National plan 
nIII-- Multiple evaluation
nIV--- others



Step 4 Hierarchical Assessment  with three levels
Level II---- individual SDG

Content Indicators  Quantitative result Evaluation reference 

Clean 
Water

6.1.1  Proportion of population using safely ma
naged drinking water services

Urban：100%
Rural：99.6% Green≥98% Ⅰ

6.2.1.a  Penetration  rate of sanitary toilets in r
ural areas
6.2.1.b  Service conven-of urban public toilets 

98% --- From all parts of town, the 
nearest public toilet can be reache
d within 16 minutes

Green≥95% Ⅰ

Volume, 
quality and  
efficiency o

f  water 
resources

6.3.1  Proportion of wastewater safely treated

Urban domestic sewage: 91.06% Municipal domestic sewage:92.4% Ⅳ

Rural domestic sewage: 80.68%;
Coverage rate of the treatment of d
omestic wastewater (upper- middle
-income countries) :59% 

Ⅲ

trade effluent: N/A；
6.3.2  Proportion of bodies of water with good 
ambient water quality

68.75%,100%** 76.9% Ⅳ

6.4.1  Change in water-use efficiency over time
The water consumption per 10,000 
CNY of GDP in 2017 was 67.5m³, dr
opped 23.52% from 2015

By 2020, the efficiency of water use 
will be 23% lower than at of 2015

Ⅱ

6.4.2  Level of water stress: freshwater withdra
wal as a proportion of available freshwater res
ources

25.08% Green≤25%
Yellow:25%<x≤75% Ⅰ

Sustainabili
ty of water-
related eco

systems 

6.6.1 Change in the extent of water-related ec
osystems over time

6.47%; High sustainable 0-20%:High sustainable;
21-40%:Local sustainable but threat
ens global stability;
41-60%:Border-line sustainability. C
orrective actions are strongly recom
mended;
61-100%Unsustainable. Urgent rene
wal is required.

Ⅲ

6.6.1.a  Rate of change in the spatial extent 
of water-related ecosystems

11.14%

6.6.1.b  Rate of change in the water  quantit
y characteristic of water-relate ecosystems 

8.26%

6.6.1.c  Rate of change in the water  quality  
of water-relate ecosystems

0%

6.6.1.d  Health state of typical wetland ecosyst Xiazhuhu wetland: well

nWater resource 
   utilization

6.3 6.4  6.5
6.a  6.b

nProtection of  
  water-related 
   ecosystems

6.6

nSafe drinking 
water and  
sanitation

6.1, 6.2

Metrics Used for ranking I -- SDGs Dashboard, II -- National plan. III-- Multiple evaluation, IV--- others

SDG 6



Step 4 Hierarchical Assessment  with three levels
Level II---- individual SDG

Ø SDGs basically fulfilled 

Ø SDGs need to be improved

Ø SDGs are facing challenges

Ø  SDG is far behind 

8

6

2

0



Step 4 Hierarchical Assessment  with three levels
Level III -- SDGs Clusters Analysis

Sustain.
Agriculture

Growth 
condition

Economy 
growth 

Productivity

Infrastruc-
ture

Sustain Indus 
-trialization

Technological
Innovation

Income 
Equality 

Energy 
efficiency

Economy 
growth

(5)

Improving 
water 
resource

Protecting 
ecosystem

Drinking 
water 
/sanitati
on

Efficient 
utilization

Pollution 
prevention

Green ccom-
sumption

Disaster 
resilience

Raising 
consensus

Sust. mang. 
Of forest

Land degra-
dation

Biodiversity 
conservation

Environment

(5)

Social 
security/ 
rights

Poverty 
alleviatio
n

Nutrition 
status

Govern.
regulation

Health 
service

Disease 
prevention

Health 
condition 

Educati
on 
balance

Educatio
n 
chances Women

rights

Decision 
managem

Legal 
safeguar
d

Modern 
energy 
service

Modern 
energy 
service

Employment  
social/labor 
security

Equality of 
conditions

Living 
environment

Housing security

Residential 
safety

All kinds of 
crimes 

Protection of 
civil rights

Institutional 
building

Social 
harmony

(12)

n 15 SDGs are grouped into three different SDG clusters: economy, environment & society 
according to the contribution or relevance of their indicators

n some single SDG has been allocated to 2 or 3 SDGs clusters



Step 4 Hierarchical Assessment  with three levels
Level III -- SDGs Clusters Analysis

(SDG14 & SDG17 are excluded)

μ σ C.V.

Economic cluster
3.86

7 0.352 0.091
Environmental 
cluster

3.81
0 0.402 0.106

Social cluster
3.87

2 0.397 0.102

    Statistical Analysis of SDGs Clusters

Lower Coefficient of Variation means a 
better  coordination



Progress Report of Deqing County towards SDGs

Chinese version- around 70 pages
中文版-约70页

English version- around 80 pages
英文版-约80页



Progress Report of Deqing County towards SDGs

Approach briefing 

Assessment of 
each Single SDG

SDGs Cluster 
analysis

Answer three 
questions

1)  How to measure progress towards 2030 SDGs ?

2)  How far is Deqing from 2030 SDGs ?

3)  What are next steps ?



How far is Deqing from SDGs?

n Refuse Collection/ 
Harmless treatment

100%
n Good Rate of AQI

 97.5%

n Forest Cover Rate 

46.1%

n Drink Water  Quality 

II 

Crested Ibis growing largely in past few years

Several challenges or gaps were identified (such as shortage of public transportation) and 
clear messages were sent to local decision makers for devising actions or pathways



China (Deqing) SDGs Profile （中国德清样本）

(1) A data-driven and evidence-
based approach

nHow far is Deqing from 2030 

SDGs（德清离2030SDGs 有多远)？

n How to measure the progress 
towards 2030 SDGs（如何去量测)？

  Localization of Indicators

  Spatio-temporal
 data processing

Computing indicators  
with geographical angle

Indicator and evidence-
based analysis

(2) Local SDGs progress 
report 



Released at UN World GI Congress



Recognized as One of UN SDGs Best Practices
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From Monitoring to Actions

68 9 2 23 0

 Indicator Ranking  （指标评价）

n 22.5% n 0%

8

6

2

0

Single SDG Assessment  Ranking  （单目标评价） 

fulfilled

improved

challenges

continued 
ascension

fulfilled

improved fulfilled

Towards a Sustainable Future 

The Result of SDGs Monitoring in Deqing

n 67.1% n 8.8% n 2%



From Monitoring to Actions

20 minutes   service circle

Goal knowledge

Action plan Optimize the 
hospital  

distribution

Improve the road 
network

Increase family 
doctor

Transformative knowledgeCurrent situation
（system knowledge）

Indicator 1.4.1 Indicator 11.2.1

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



From Monitoring to Actions

Public travel services need to 
be further improved.

      Increase proportion of the 
population that can easily use 
public transportation
n urban areas- 90% 
n rural areas-  60%-80% 

n Build new roads and 
improve the quality of rural 
roads
n Improve public 
transportation system
n …

Example 2

Goal 1: public Transportation Qualitative Analysis

3 years Develop. Goals

Action Plan

Coverage over 40 Minutes 



From Monitoring to Actions

Example 2
Goal 6: Water Utilization

n Water use efficiency 
not high and needs to 
be improved. 

n There is a potential 
shortage of water.

Qualitative Analysis

build saving society, improve 
water use efficiency, and 
optimize the total amount 
and intensity of water 
resources consumption. 

3 Ys- Develop. Goals Actions

n implement more strict water 
resources management system
n Implement control on total water 
consumption and intensity
n Encourage water conservation for all.



From Monitoring to Actions

Example 3
Goal 15: Terrestrial Creatures Forest protection and resto-

ration in ecologically sensitive 
areas such as Moganshan 
Scenic Area needs to be 
strengthened

Rehabilitate forests and 
strengthen the construction 
and protection of ecologically 
sensitive areas

Strengthen the construction 
and protection of ecologically 
sensitive areas such as nature 
reserves, and standardize the 
orderly development of hotels

Qualitative Analysis

3 Ys Develop. Goals

Action Plan



Developed a SDGs Knowledge Service System 



Developed a SDGs Knowledge Service System 

a knowledge-graph with five level nodes

Goal

EconomicEnvironment Sociology

Goal 6 Clean Water 
and Sanitation

Water Resources 
Utilization

Safe Drinking 
Water and 
Sanitation

Protection of 
Water-related 

Ecosystems

Improvement Needed for 
Water Utilization
     (6.4.1、6.4.2)

Significant Betterment in 
Water Quality
(6.3.1、6.3.2)

Safe Drinking Water
(6.1.1)

High Sustainability of 
Water- related Ecosyste

（6.6.1）

Excellent Ecological 
Conditions in Xiazhu 

Lake
（6.6.1）

Convenient Public 
Health Services

（6.2.1）

Map 
service

PictureChart Video Website

6.3.1 6.3.2 
6.4.1 6.4.2 6.6.16.1.1 6.2.1 Data Facts

Domain
(Cluster)

Knowledge 
Points

Local 
SDGs

Provide SDGs knowledge to facilitate and utilize the results



Developed a SDGs Knowledge Service System 

a knowledge-graph with five level nodes

Demos



China (Deqing） SDGs Knowledge Service System 
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SDGs local Monitoring- China’s Pilot Practice

https://sustainabledevelopment.un.org/partnerships/goodpractices





Partnership with Local Government and Universities

NGCC
Hunan TU

(湖南科大)

Shanxi NU
(陕西)师大)

SWJT U.
(西南交大)

Beijing AU
(北京建大)

China Mining 
U.(中国矿大)

BNU
(北师大）

Diche Ltd
(帝测)

Alpha Ltd
(阿尔法)

1.How to measure progress towards 

SDGs with Geo-statistical information?

2. How far is Deqing from 2030 SDGs?

Deqing County



Implementation and Coordination

n Good plan on important events

n More than20 key mtgs with local peoples

n More than 10 expert consultant or reviewing mtgs at the 

key points

n More than 50 discussion mtgs between the task team

n …..



Coordination

n Discuss with local people



Coordination

n Experts reviewed the indicator set



Coordination

n Discuss the results of assessment with local decision makers









Summary
n SDGs progress can be well monitored in a local context, through establishing 

a cooperative partnership among all stakeholders to mobilize resources, developing a set of 

data driven and evidence-supported approach with a geographic perspective.

n A practical and replicable approach established. UNSD (UN-GGIM Secretariat) 

has decided to “showcase the work as a flagship example on how countries can practically 

measure their progress using statistical and geospatial information, especially at the sub-

national level”.

n An overall picture was derived about local SDGs status, gaps and 

challenges. The local government is therefore able to develop concrete implementation 

strategies and allocate resources accordingly, to address the issues identified in the 

monitoring. 



STI for Sustainable Development


