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Integration of groundwater in SDG targets and indicators

2015

2017

2018
Although 42% of SDG core targets interlink 
with groundwater, only one target mentions 
groundwater explicitly.

IAH called for “defining new ‘groundwater 
resource status indicators’ for SDG Targets 
6.3, 6.4 and 6.6, because groundwater 
resources are integral to these but not dealt 
with adequately at present”



Current state of reporting on groundwater resources
Reporting on the quantitative and qualitative status of groundwater resources is 
embedded in indicators 6.3.2, 6.4.2 and 6.6.1.

Indicator 6.3.2: Proportion of bodies of water with good ambient water quality
It requires countries to identify groundwater bodies, then to calculate a water quality 
index for each of them, based on salinity/conductivity, pH and nitrate concentration. This 
approach is similar to the reporting under the WFD in Europe. 

There are important data gaps. Among 89 countries reporting 
on this indicator, only 52 report on groundwater bodies. Over 
¾ of all water bodies reported were in 24 high GDP-countries. 
The latest progress report concludes that capacity 
development is needed to improve groundwater monitoring 
networks and the knowledge of groundwater flow systems in 
general (UNEP 2021).

 Podgorski J. & Ruz Vargas C., Assessing global groundwater 
quality to complement SDG indicator 6.3.2 [poster]

UNEP (2021). Progress on ambient water quality. Tracking SDG 6 
series: global indicator 6.3.2 updates and acceleration needs. Nairobi.



Indicator 6.4.2: Level of water stress: freshwater withdrawal as a proportion of available 
freshwater resources
Water stress is defined as the ratio between water abstraction and renewable water 
resources that are not mobilized as environmental flow:

where TFWW is the total fresh water withdrawn, TRWR is the total renewable freshwater 
resource (the sum of precipitation and net inflow of water from neighboring countries), 
and EFR are the environmental flow requirements. 

If the water stress is > 1, water abstraction is not sustainable.
If the water stress is ≤ 1, it provides an indication on the risk of water scarcity and 
competition among users. 

The indicator is also calculated per major river basin using a global model (GlobWat).

The latest progress report mentions a response rate of 46% in the last reporting phase 
(FAO 2021). Historical data from AQUASTAT are used to overcome these gaps. EFR are 
computed by a global model (GEFIS).



Water stress per country

Water stress per major river basin

The indicator seems to capture some 
regional cases of groundwater depletion 
related to large-scale irrigation, in 
particular in the major river basins’ map. 
E.g. northwest India, North China Plain, 
California in USA, MENA – not the Great 
Plains in USA. 

The indicator doesn’t capture local (yet 
significant) cases of groundwater 
depletion or scarcity, for instance in Dakar 
(Senegal), Bobo Dioulasso (Burkina Faso), 
Sikasso (Mali), Jakarta (Indonesia), Perth 
(Australia), southern Madagascar, etc. 

 There is no distinction of 
groundwater from surface water;

 The scale doesn’t allow capturing 
significant variations in water 
demand / water availability.



Indicator 6.6.1: Change in the extent of water-related ecosystems over time
Countries are expected to report on the extent of various water-related ecosystems: 
lakes, rivers and estuaries, vegetated wetlands, artificial water bodies, and aquifers. The 
“extent” is a combination of spatial extent, quality and quantity.

The methodology report mentions that “only significant ground water aquifers [sic], that 
can be seen as individual freshwater ecosystems will be included in the reporting” (UNEP 
2020).

UNEP (2021). Progress on freshwater ecosystems: 
tracking SDG 6 series – global indicator 6.6.1 
updates and acceleration needs.

The progress report of 2021 (UNEP 2021) highlights the issue of groundwater data gaps 
and calls for countries to “establish groundwater monitoring regimes [sic]”. 

The progress report of 2018 (UNEP 2018) mentioned that groundwater quality data 
would be imported from Indicator 6.3.2, while data on groundwater quantity would be 
collected from the countries. In practice, the indicator relies on global datasets based on 
satellite imagery. There has been no collection and reporting on aquifers to date under 
indicator 6.6.1.



Beyond the issue of groundwater data gaps, in particular in low-income countries, there is 
currently: 
• little consistency between these three indicators;
• no reporting on the quantitative status of groundwater resources.

The quantitative status of groundwater is captured by indicator 6.4.2, but without 
distinction from surface water, at a scale that is generally not meaningful for their 
management, and indirectly.

Indicator Information on the Spatial 
disaggregation

Disaggregation 
per water type

Current state of 
reporting on 
groundwater

quantitative qualitative
status of groundwater resources

6.3.2 Proportion of bodies of water with 
good ambient water quality  Water bodies

Yes: lakes, rivers, 
groundwater 

bodies
Ongoing

6.4.2 Level of water stress: freshwater 
withdrawal as a proportion of 
available freshwater resources


(indirectly)

Major river 
basins No N/A

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

 
Freshwater-

related 
ecosystems

Yes: lakes, rivers, 
aquifers, 

reservoirs, 
vegetated 
wetlands

None

How can we address this gap?



The next steps in the monitoring of 6.4.2 include (FAO 2021):

Assessing groundwater budget components is indeed challenging: groundwater 
abstraction, groundwater recharge by precipitations, interactions with surface water, 
interactions with other aquifers, return flow, artificial recharge, groundwater EF…

At the scale of what aquifers ?

Calculate water stress over aquifers?

Previous attempts to calculate groundwater stress or similar indicators like the 
groundwater footprint eventually resorted on global hydrological models (Wada et al. 
2010, Gleeson et al. 2012).

Under the TWAP project, groundwater stress was estimated for 199 transboundary 
aquifers. Estimates from expert knowledge and global hydrological modeling disagreed.



Groundwater budgets are important tools for groundwater management, but they are 
not enough to determine whether abstraction is sustainable or not, cf. water budget myth 
(Bredehoeft et al. 1982). They are useful in combination with observations of the state of 
groundwater flow systems.

 Groundwater monitoring networks remain a cornerstone of sustainable groundwater 
management. 



Some suggestions
Develop a sub-indicator assessing the quantitative state of groundwater bodies based on 
direct evidences, such as observations of:
• Decline of groundwater levels (based on groundwater monitoring networks),
• Subsidence,
• Seawater intrusion,
• Degradation of groundwater-dependent ecosystems (GDE) and surface water bodies.

In addition, the indicator could also rely on estimations of:
• Decline of groundwater storage (derived from water budgets, models, or GRACE),
although it requires important research, it might not be available at the desired scale, and 
it might not be accurate.

This indicator would be at a scale where groundwater is in principle managed. 

In combination with indicator 6.3.2, the actual state of groundwater resources would be 
determined both in quantitative and qualitative terms, like under the WFD.

Similar indicators are already in use, for instance in California under the Sustainable 
Groundwater Management Act (SGMA), cf. groundwater sustainability indicators.



There are important gaps in groundwater monitoring worldwide. Still, several countries do 
have groundwater monitoring networks, also developing countries. Interesting 
developments are being made in terms of reporting at the country level. SDG reporting 
could build upon these efforts.

The SDG are also an opportunity to bring the 
issue of gaps in groundwater monitoring at the 
highest political level, where solutions can 
eventually be developed. This will not happen 
if groundwater and groundwater monitoring 
are not properly taken into account in the 
indicators.

IGRAC, 2020. Groundwater monitoring programmes: A global 
overview of quantitative groundwater monitoring networks.
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GRACE-derived estimations of groundwater storage

Variability (expressed as standard deviation) in GRACE-derived estimates of GWS from 20 realisations (three GRACE TWS values and an ensemble 
mean of TWS, four LSMs and an ensemble mean of surface water and soil moisture storage, and snow water storage) and their reported range of 
uncertainty (% deviation from the ensemble mean) in the world's 37 large aquifer systems. 

Only at a large scale (≥200 000 km2) and high uncertainty.

Shamsudduha & Taylor (2020) https://doi.org/10.5194/esd-11-755-2020



Institution in charge of national 
groundwater monitoring programme 
(if any).

Number of monitoring stations, 
frequency of observations, automatic 
vs manual, etc.

Processing: data processing methods 
to interpret data.

Dissemination: website, database or 
web portal where data and 
information (raw data, reports, 
graphs, indicators, etc.) are 
stored/shared.  
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