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GEMI

Integrated monitoring of water 
and sanitation related SDG 
targets (GEMI)
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Objectives of the Integrated Monitoring Initiative

1. Develop methodologies 
and tools to monitor SDG 
6 global indicators

2. Raise awareness at 
national and global levels 
about SDG 6 monitoring 

3. Enhance country capacity 
in monitoring (technical 
and institutional)

4. Compile country data and 
report on global progress 
towards SDG 6



•Define
monitoring 
methodologies
for each
indicator

•Test in pilot 
countries

•Establish 2017 
Baseline

•Invest in 
national 
capacities

•Reports on 
water-related
indicators

•First global 
report on 
progresses 
towards water-
related targets2015-2018 (Phase 1)

Global baseline

• Evaluation of Phase 1
• Monitoring 

methodologies and guide 
revised and extended to 
all countries

• Strengthen national 
monitoring capacities

• Test innovative data 
collection methods

• 2nd round of data 
gathering and analysis

• Support national and 
regional-level reporting

• Second global report on 
progresses towards water-
related targets

• Thematic reports in 
support to global action 
by target

2019-2022 (Phase 2)
Build national 

ownership

• Further improve the 
monitoring 
methodologies and guide, 
including the use of 
innovative data collection 
methods to fill critical 
data gaps.

• Seek convergence of all 
water-related monitoring 
efforts into one single 
multidisciplinary process

• Encourage systematic
national reporting

• Mainstream Initiative 
into wider national SDG 
monitoring processes

• Design sustainability
plans for long term water 
monitoring and reporting

• Provide global  reporting 
mechanism and continue 
periodic global reporting
and analyses by target2023-2026 (Phase 3)
Integrate and 
mainstream

• Ensure long-term 
sustainability of integrated 
monitoring process at 
national level

• Consolidate Initiative 
reports as authoritative 
sources of information on 
water-related targets at 
national, regional and 
global levels

• Link national reports 
systematically with 
policies and invesrtments

• Strengthen the 
effectiveness of target-
based reporting by 
providing governments 
and donors with clear 
analysis

• Provide data, information 
and analysis in support to 
post-2030 planning

2027-2030 (Phase 4)
Consolidate and 

Sustain



Indicator 6.3.2
Proportion of Water Bodies 
with Good Ambient Water 

Quality

SDG 6: Target 6.3



By 2030, improve water quality by reducing 
pollution, eliminating dumping and minimizing 
release of hazardous chemicals and materials, 
halving the proportion of untreated wastewater 
and substantially increasing recycling and safe 
reuse globally
• Indicator 6.3.1 - Proportion of wastewater 

safely treated
• Indicator 6.3.2 - Proportion of bodies of water 

with good ambient water quality

SDG 6: Target 6.3  Indicator 6.3.2



No information, or inaccurate information, could lead 
to incorrect management actions, such as: 
• Lack of appropriate controls on discharges to 

waterbodies
• Inadequate treatment to waters used for drinking 

water supplies
• Delayed or inadequate conservation or 

remediation of waterbodies and wetlands

Indicator 6.3.2 supports water management at national level
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Development of indicator 6.3.2

2014-15
• Water quality index developed in 2007 modified for global use

2016

• Index was tested in 2016 in five ‘Proof of Concept’ countries
• Feedback from PoC countries and expert input led to revision of indicator 

methodology

2017
The revised methodology was tested globally
52 submissions were received

2018

Analysis of submissions and further feedback led to new indicator revision
New revision of methodology accepted for tier upgrade to tier II
Indicator report to be completed



Good ambient water quality does not 
damage ecosystem function or 
present a risk to human health

Supports a 
balanced 

ecosystem 
including 
fisheries

Requires 
minimum 

treatment before 
domestic, 

agricultural or 
industrial use

Safe for 
recreation, such 
as water contact 

activities

Poor 
water 
quality

Sewage and 
industrial 

wastewaters

Agricultural 
activities

Oil and 
mineral 

extraction

Rationale for the indicator



Comprising:

A monitoring programme is essential

Network of monitoring 
stations in designated 
waterbodies

In situ measurements, 
and sample collection 
for laboratory analysis

Data handling and 
interpretation facilities



Te
stWaterbodies need to be 

defined within the 
country - rivers, lakes
and groundwaters

Good water quality is 
assessed by comparing 
measurements with 
designated target values 
for specific parameters
from specific parameter 
groups

Good water quality 
represents at least 80% 
compliance of 
measurements with 
target values

Proportion of bodies of water with good ambient water quality

Parameter group Parameter

Oxygen
Dissolved oxygen, Biological oxygen 
demand, Chemical oxygen demand

Salinity Electrical conductivity, Salinity, Total 
dissolved solids

Nitrogen* Total oxidised nitrogen, Total nitrogen, 
Nitrite,  Ammoniacal nitrogen

Nitrate

Phosphorous Orthophosphate, Total phosphorous 

Acidification pH



“Good quality” is assessed in relation to target values 
for ambient water quality parameters

Countries set their own targets values for good 
ambient water quality

Different target values may be needed for different 
types of waterbody, and also for different monitoring 
stations

Natural fluctuations in parameters, e.g. seasonally 
driven, need to be considered before setting the target 
values

“Good” water quality



Reporting indicator 6.3.2

The indicator is reported as the percentage of the 
total number of waterbodies monitored that 
meet the criteria for “good” quality.
To ensure the data provided are globally 
comparable, it is recommended that only data 
from the preceding five years be used to ensure 
that the results are up-to-date and globally 
comparable.
The next year countries will be asked to report on 
indicator 6.3.2 will be 2020 or 2021.



Methodology Details



Steps of indicator 6.3.2
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National river basin district geospatial dataset

National monitoring network

Quality assured monitoring data 

Target values and assessment 
process

National water body geospatial dataset

St
ep

 1

Define River Basins

St
ep

 5

St
ep

 4

St
ep

 3

St
ep

 2

Define Water Bodies

Collect Water Quality Data

Assess Water Quality

Define Monitoring Stations

Reporting on indicator 6.3.2 is 
divided into 5 steps
During the 2017 data drive it was 
recognised that many countries 
struggled with the implementation 
of several steps of the methodology
Countries are encouraged to engage 
with UNEP at each step regardless of 
whether the capacity is present in 
the country to ensure the final global 
indicator calculated fulfills the 
indicator objectives and is globally 
comparable



River basins

The river basin unit is the unit 
of disaggregation from the 
national indicator score
For transboundary river basins, 
countries report on their 
portion of the basin
Ideally river basin units align 
with existing reporting units 
used in a country
River basin districts are the unit 
of reporting for both surface 
and ground waters



Delineate water bodies

This map shows the river network has 
been divided into river basin districts. 
River basin districts are made up of 
one or more river basins. As you can 
see along the southern coast, some 
river basins have been grouped 
together to form a single river basin 
district. 
The next stage is to subdivide each 
reporting basin district into 
waterbodies.
This map shows the catchment areas 
for each river waterbody in the basin. 



Delineate water bodies

River

River

Lake

River waterbody 1

Open waterbody 1

River waterbody 2

Delineation of water bodies 
can only be completed 
following the identification 
of the river basin districts, 
because water bodies have 
to be located within a 
single river basin district.
It is critical to understand 
that the river basin 
districts, although derived 
from one or more river 
basins, are used as the 
reporting units for lake and 
groundwater bodies also.



Parameter groups and parameters
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Parameter group Parameter River Lake Groundwater

Oxygen

Dissolved oxygen

Biological oxygen demand, Chemical oxygen 
demand

x x

x

Salinity Electrical conductivity 

Salinity, Total dissolved solids 
x x x

Nitrogen* Total oxidised nitrogen

Total nitrogen, Nitrite,  Ammoniacal nitrogen
x x

Nitrate** x

Phosphorous* Orthophosphate

Total phosphorous 
x x

Acidification pH x x x
* Countries should include the fractions of N and P which are most relevant in the national context

** Nitrate is suggested for groundwater due to associated human health risks

One major 
development in the 
latest methodology 
revision is that 
countries have more 
flexibility when 
choosing parameters 
For example, rather 
than having to use 
electrical 
conductivity, TDS 
can be used instead



Data for targets

Data for 
Ambient 

Water 
Quality 
Targets

National ambient 
water quality 

standards exist

Apply existing 
standards to water 

quality data

Data exist but 
national standards 

do not

Use existing data to 
set target values

Insufficient data to 
set target values 

exist Initiate programme 
to collect data to set 

target values

Use existing targets 
from another 
jurisdiction

Situation Action

Standards exist for 
certain parameters only

Insufficient data to set 
target values for all 

parameters

A critical element 
of the 
methodology is 
the comparison 
water quality data 
against target 
values
Countries may fall 
into one of three 
categories



Classify water quality

Not Good Good

80%

𝑷𝑷𝑷𝑷𝑷𝑷𝑷𝑷𝑷𝑷𝑷𝑷𝑷𝑷𝑷𝑷𝑷𝑷𝑷𝑷 𝑪𝑪𝑪𝑪𝑪𝑪𝑪𝑪𝑪𝑪𝑪𝑪𝑪𝑪𝑪𝑪𝑪𝑪𝑪𝑪
= ⁄𝒏𝒏𝒄𝒄𝒄𝒄𝒄𝒄𝒄𝒄𝒄𝒄𝒄𝒄 𝒏𝒏𝒎𝒎𝒎𝒎𝒎𝒎𝒎𝒎𝒎𝒎𝒎𝒎𝒎𝒎 ∗ 𝟏𝟏𝟏𝟏𝟏𝟏

?

If 80% of the monitoring values comply 
with their specific targets within a water 
body, that water body is classified as 
“good”
A percentage compliance of less than 80% 
means the water body is classified as “not 
good”
The national indicator is simply the 
number of water bodies (of those which 
were assessed) where 80% compliance is 
met



Progressive steps to monitoring
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Level 1
Reported by all 

countries where 
possible

- core parameters 
only combined into 
water quality index

Level 2
Optional, based on 

country’s water 
quality monitoring 

capacity
- additional 
parameters
- additional 
approaches

The progressive monitoring 
approach for indicator 6.3.2 is 
divided into two levels: 
• Level 1 uses a water quality 

index comprised of core 
physico-chemical water quality 
parameters; and 

• Level 2 includes monitoring of 
additional parameters and 
approaches such as biological, 
microbiological or earth 
observation. 



Reporting indicator 6.3.2

To ease the reporting burden on countries, UNEP are planning on providing 
a number of services for the 2020 reporting year:
• Provision of river basin and water body hydrological units

• Based on existing global datasets (http://www.hydrosheds.org/)
• Monitoring station selection/definition

• Advice of using a subset of existing monitoring stations
• Guidance on selecting new ones

• Support for data collection
• In countries where water quality monitoring activities are absent or limited, UNEP 

will work to build capacity with the country
• Assessment of water quality and indicator calculation

• UNEP can calculate the indicator on behalf of the country if the monitoring data 
and target values are supplied

http://www.hydrosheds.org/


Results from 2017 Data Drive for indicator 
6.3.2



Source:  International Centre for Water 
Resources and Global Change 

(ICWRGC)

Status of baseline reporting

• 52 countries reported (31 on open water
bodies, 36 on rivers, 26 on groundwater
and 23 on all three)

Many challenges faced

• Methodology revision

• Alignment with existing reporting
frameworks

• Greater support needed

• Monitoring programme resourcing

• Importance of quality-assured data
Summary of baseline of indicator 6.3.2 submissions 

Notes: RBD is reporting basin district. The circle size relates to the proportion of the individual country covered. 
The location of the circle indicates the number of monitoring stations and monitoring values used in the indicator 
calculation in the individual country.

Results from 2017 Data Drive



Freshwater quality is at risk globally. 
Modelling analysis shows:
Freshwater pollution is prevalent and increasing in 
many parts of Latin America, Africa and Asia. 

Monitoring and assessment are essential for an exact 
global estimate of water pollution. Yet the current lack of 
water quality monitoring, data coverage and 
accessibility does not provide a comprehensive picture.
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Results from 2017 Data Drive



Questions on indicator 6.3.2?



SDG Indicator 6.5.1

Degree of Integrated Water Resources 
Management Implementation



© DHI

“What do you think is needed to achieve SDG 6?” 
(HLPF, July 2018, NYC)



Sustainable Development Goal Target 6.5

“By 2030, implement integrated water resources management at 
all levels, including through transboundary cooperation as 

appropriate”

Indicator: 6.5.1: Degree of integrated water resources management 
implementation (0-100)

Indicator 6.5.2: Proportion of transboundary basin area with an 
operational arrangement for water cooperation



SDG Indicator 6.5.1:
Degree of integrated water resources management 
implementation (0-100)

Custodian Agency:



Methodology SDG Indicator 6.5.1

• Under integrated monitoring initiative 
GEMI

• Supported by 35 country workshops in 
collaboration with GWP

• Country survey with 33 questions, 
covering 4 dimensions of IWRM:
− Enabling Environment
− Institutions
− Management Instruments
− Sustainable Financing



WRM Status Report 2012



SDG Indicator 6.5.1: 
Degree of IWRM implementation

 Support monitoring of SDG Target 6.5               
”Implement IWRM at all levels, including through
transboundary cooperation as appropriate”

 Support monitoring of IWRM aspects of other 
targets

 One aggregated indicator (zero – 100)
 A diagnostic tool by/for countries



Multiple dimensions
 aspects of IWRM
 ”at all levels”
 across all sectors
 supporting other targets
 implementation progress (steps vs coverage)



4 Categories of IWRM Indicators

1. Enabling Environment: Policy, laws, plans
2. Institutions: cross-sector coordination, stakeholder participation, 

capacity, gender and effectiveness
3. Management Instruments: programs, monitoring, knowledge 

sharing, capacity development
4. Sustainable Financing: for water resources development and 

management



1. Enabling Environment: Policy, laws, plans

1.1 Are there policies, laws and plans that support Integrated Water Resources Management 
(IWRM) at the national level?

 National Water Policy?
 National Water Law(s)?
 National IWRM Plan or Equivalent?

1.2 Are there policies, laws and plans that support IWRM at other levels?
 Sub-national/provincial/State water resource policies?
 Basin Management plans?
 Agreements for transboundary water management?



2. Institutions: cross-sector coordination, 
stakeholder participation, capacity, 
gender and effectiveness

2.1 Is there institutional support for IWRM 
implementation at the national level? 
 Government organisation responsible for WRM?
 Governmental inter-sectorial coordination for WRM
 Stakeholder participation in WRM



2.2 Is there institutional support for IWRM 
implementation at other levels?
 Basin level organisation?
 Stakeholder participation in WRM at the local level?
 Gender-specific objectives at sub-national levels?
 Gender-specific objectives and plans at transboundary level?
 Institutional framework for transboundary water 

management? 



3. Management Instruments: programs, 
monitoring, knowledge sharing, capacity 
development

3.1 Do water resources management programs 
support IWRM implementation at the national level?

 Monitoring programs for water availability and use?
 Programs for sustainable and efficient water use?
 Programs for pollution control incl. water quality monitoring?
 Capacity development programs for WRM



Evaluation Questions:

3. Management Instruments: programs, 
monitoring, knowledge sharing, capacity 
development

3.2 Do water resources management programs support 
IWRM implementation at other levels?

 Aquifer and basin level management programs?
 Mechanisms for data and information exchange between

countries?



Evaluation Questions:

4. Sustainable Financing: for water resources development and 
management

 4.1 Is there financing for water resources management (WRM) at the 
national level?
 National budget for WRM investment projects including infrastructure?
 National budget for the recurrent costs of the IWRM elements specified in 

sections 1 to 3 above?



Evaluation Questions:
4. Sustainable Financing: for water resources 

development and management

4.2 Is there financing for water resources 
management (WRM) at other levels?

 WRM in sub-national or basin budgets or investment plans?
 Revenues raised from dedicated levies on water users to 

cover the costs of WRM at basin or sub-national levels?
 Sustainable financing for transboundary cooperation 

arrangements?



1: Indicators for Enabling Environment:
Policy, Laws, Plans                                 1/2



2: Institutions: cross-sector coordination, 
stakeholder participation, capacity, gender 
and effectiveness



3: Management Instruments: Programs, 
monitoring, knowledge sharing, capacity 
development



4: Sustainable Financing for water resources 
development and management



Calculation of overall IWRM Score

Average score for ”Enabling Environment” (6Q)
+ Average score for ”Institutions”(9Q)
+ Average score for ”Management” (6Q)
+ Average score for ”Financing” (5Q)
====================================
Overall Score = SUM/4             (0-100%)



SDG-6 IWRM Action 
Programme



Global baseline results SDG Indicator 6.5.1
Degree of integrated water resources management implementation 



172 countries participating:
75 %of total global population, and 80% of country area



Global status of IWRM Implementation



Country scores range from 10 to 100



Baseline report and data available on
http://iwrmdataportal.unepdhi.org/

http://iwrmdataportal.unepdhi.org/




Questions on SDG indicator 6.5.1?



Indicator 6.6.1 Change in 
extent of water-related 
ecosystems over time

Target 6.6 By 2020 protect and restore water-
related ecosystems, including mountains, 

forests, wetlands, rivers, aquifers and lakes



SDG Target 6.6
Protect and restore water-related ecosystems including: vegetated wetlands, rivers, 
lakes, reservoirs and groundwater



Sub-indicators:
• Spatial Extent
• Quantity
• Quality

SDG Indicator 6.6.1

Water-related Ecosystems:
• Open Water Bodies 

- lakes & rivers, artificial (reservoirs)
• Vegetated Wetlands 

coastal – mangroves 
inland – peatlands, swamps, marshes, paddies,   

• Groundwater

Change in the extent of water-related ecosystems over time



Piloting phase for Indicator 6.6.1 (2015-17)

• Methodology developed with pilot
countries

• 40 national data sets during 2017

• Significant reporting challenges due to
lack of data, burden of reporting,
complex indicator



Global (satellite based) data
Level 1 includes 2 Sub-Indicators based on globally available data 
from earth observations which will be validated by countries against 
their own methodologies and datasets: 

• Sub-Indicator 1 – spatial extent of water-related ecosystems (Km2)

• Sub-Indicator 2 – water quality of lakes and artificial water bodies
(Chl-a, TSS)



National (in situ) data

Level 2 data includes the following 3 Sub-Indicators:

• Sub-Indicator 3 – quantity of water (discharge) in rivers and estuaries

• Sub-Indicator 4 – water quality imported from SDG Indicator 6.3.2 

• Sub-Indicator 5 – quantity of groundwater within aquifers 







• Statistically robust 
and comparable

• Global coverage

• National and sub-
national relevance

• Quality assured 

• Cost effective

• Reduce reporting 
burden

2018...a new and ‘IAEG approved’ methodology formulated



Thematic Products

https://global-surface-water.appspot.com

The water history was used to produce 
thematic products that document different 

facets of the surface water dynamics

www.sdg661.app

https://global-surface-water.appspot.com/


Thematic Products
The water history was used to produce 

thematic products that document different 
facets of the surface water dynamics

https://global-surface-water.appspot.com/#v=32.41091,75.6495,9.555,latLng&t=0.01&l=wc

Maps

Temporal Profiles

Metadata information

- Occurrence 

- Occurrence Change Intensity 

- Seasonality 

- Recurrence

- Water Transition

- Max Water Extent



Water Occurrence

Provides information concerning the 
overall water dynamics.

It’s a measurement of the water presence 
frequency 

2 km



Drought and sustained demands for water have seen six western states 
lose more than 6,000 km2 of their permanent surface water (33%)

Lake MeadLas Vegas

Hoover Dam
Mean Annual Lake elevation 

(Source: NASA)

https://global-surface-water.appspot.com/#v=36.23686,-114.65336,8.296,latLng&t=0.00&l=wt



Lakes on the Tibetan Plateau have increased in area by 20% with respect to the 1980s 
Grazing land is lost and transport links threatened 

https://global-surface-water.appspot.com/#v=31.84432,88.69726,7.441,latLng&t=0.00&l=wt



The Aral Sea has lost around 1,200 km2 per year since 1986
Some recovery has been noticed since 2015

https://global-surface-water.appspot.com/#v=45.18029,61.0007,5.869,latLng&t=0.00&l=wt



75
Increase in turbidity

Aquatic remote sensing: 
Turning an image into useful information

Boston Harbor, 
MA

Landsat – Oct 31st 2015



Lake Guiers (Senegal)

76



Mangrove change
1996 - 2016



• Spatial extent of open water at basin level (available now)

• Delineation of reservoirs (available Q2 of 2020)

• Water dynamics (quantity) of reservoirs (available Q2 of 2020)

• Water quality of [large] lakes (available Q1 2020)

• Global mapping of vegetated wetlands (rapid assessment possible in 2019)

• Maps and statistics at decision making levels (national, basin, ecosystem)

• Guidance and training tools to accompany data provision (2019-2020)

Meeting country requirements over 
the long term



Questions on indicator 6.6.1?



Thank you for listening!
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