
The UN Global Environmental Monitoring 
System for Water (GEMS/Water) 
Programme - Global Water Quality 
Monitoring, Assessment and Research



UNEP GEMS/Water Objective

To determine whether the water quality of 
lakes, reservoirs, rivers and ground waters 

improving or deteriorating?



What does GEMS/Water do?What does GEMS/Water do?

Provides value to national-level data by 
integrating it with data from other 
countries so that it can be used in large 
geographic scale analyses
Undertakes research and analysis, 
working with partners to enhance data 
sharing, use, and application to a diversity 
of issues globally.



A Network of Networks
GEMS/Water has created a 

network of more than 100 
participating countries that 
provide data to a central 
global database.  

More recently, universities 
and other organizations 
are providing water quality 
data sets to GEMS/Water.
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UNEP’s GEMS/Water Global
Network
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Global Water Quality Network

Region Physical/
Chemical

Nutrients Major
Ions

Metals Organic
Matter

Organic 
Contaminants

Micro-
biology

Hydrological 
& Sampling 
Variables

Date 
Range

Africa 70330 74241 109179 10177 6517 1915 4944 313 1977-2009

Americas 199278 224449 242825 309067 40782 594582 21267 13523 1965-2006

Asia 219708 120721 152807 84299 48992 8817 38239 12373 1971-2009

Europe 254579 149363 138140 191389 73462 29436 40416 66846 1978-2007

Oceania 212037 89718 11160 3199 14248 1438 5261 18000 1979-2008

Total 955932 658492 654111 598131 184001 636188 110127 111055 1965-2009

River 

Lake

Groundwater

Wetlands



Pathogens Database

• US EPA Information Collection Rule  Auxiliary 1 Database

• ~ 500 water treatment plants across the US
• July’97–Dec.’98
• multiple sampling points within the WTP’s
• WTP ancillary data along with water quality parameters

• species:  Viruses Cryptosporidium
Giardia E.Coli
Fecal Coli Protozoa

• World Health Organization - Occurrence of Pathogens in Surface 
Water and their  Relationship with Indicator Parameters

• ~ 230 collected references – global 
• concentrations of pathogens and indicators
• characteristics, source of contamination, measurement methods, health
outcomes, public health relevance

•species:  87 bacteria 70 parasites
63 viruses 12 fungi

The pathogens database is a parallel structure with the existing freshwater database 
allowing for a broader scope in water analysis assessment.  Emphasis will be place on 
gathering and assessing water data for developing countries particularly for 
populations under stress from urban development of large cities.



Puerto Rico

Las Quebradillas / Turabo River
Influent Sample Point

Protozoa Volume Collected (litres)
Giardia Concentration (#cysts/100L)
Cryptosporidium Concentration (#Oocysts/100L)
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GEMS/Water System Architecture
National Focal Points & 

Collaborative Focal Points

GEMS/WATER Data Office

GEMSoft
Data Conversion &
Analysis Software

GEMStat
SQL

Database

standard data format
requirements

importdata
retrieval

GEMStat
Database

Mirror

Intranet Internet(firewall)

GEMStat 
the Web Site

GEMStat Suite of
Web Services

•Geospatial data of 
station locations
•Map image of stations
•Web services catalog
•Future: metadata

(ISO19115), 
summary data

Presenter
Presentation Notes
National focal points (NFPs) are appointed and funded by member countries and are in charge of national cooperation with GEMS/Water and national coordination of activities related to the GEMS/Water programme of work. Collaborating Focal Points play similar roles as do NFPs, although they are institutionally different; CFPs are non-governmental organizations, universities, and other institutes. Full specifications of the roles of GEMS/Water, NFPs and CFPs are provided in the NFP Specifications

Examples:
NFP
Mr. R.C. Trivedi,
Sr. Scientist
Pollution Assessment Division
Central Pollution Control Board
Ministry of Environment & Forests 

CFP
Mr. José Galizia Tundise
Chair,
IAP Water Programme
Brazilian Academy of Sciences




Participation in Laboratory PE Study No. 6

99 laboratories from 52 countries



0

10

20

30

40

16
46

8
16

46
9

16
47

0
16

47
1

16
47

3
16

47
4

16
47

5
16

47
7

16
47

9A
16

47
9B

16
48

0
16

48
1

16
48

2
16

48
3

16
48

5
16

48
6

16
48

7
16

48
8

16
48

9
16

50
5

16
50

6
16

50
7

16
50

8
16

51
2

16
51

3
16

51
4

16
51

5
16

51
6

16
51

7
16

51
8

16
51

9
16

52
0

16
52

1
16

52
2

16
52

3
16

52
4

16
52

5
16

52
6

16
52

7
16

53
0

16
53

1
16

53
2

16
53

3
16

53
4

16
53

5
16

53
6

16
54

1
16

54
9

16
55

0
16

55
1

16
55

2A
16

55
2B

16
55

3
16

59
1

16
59

3
16

59
5

16
59

7
16

59
8

16
59

9
16

60
7

16
60

8
16

60
9

16
61

0
16

61
1

16
61

2
16

61
3

16
61

4
16

70
5

16
70

7
16

70
8

Lab ID

C
ou

nt

Satisfactory Questionable Unsatisfactory

Performance in Laboratory PE 
Study No. 5 was good

Presenter
Presentation Notes
Performance: green is |z| < 2, yellow is 2 < |z| < 3, red is |z| > 3
QC and PE results pooled




GEMS/Water and Google Earth



Global Runoff Data Centre 
Koblenz, Germany

Total stations in 2005 = 7222



GEMS/Water and GRDC Stations



GEMStat – Loading Estimate

Presenter
Presentation Notes
Computation of loadings based on the mean annual flow – either by direct acquisition of calculated from monthly flows.



GEMStat – Loading Estimate



Global Global 
assessments:assessments:

WQ assessment primer 
and background.
Analytical and 

assessment examples 
from around the world.
Figures to be linked to 

GEMStat and Google 
Earth.



Global Global 
assessments:assessments:

Water Quality Outlook
World Water 
Development Reports
Global Environment 
Outlook
Global Biodiversity 
Outlook

http://www.cbd.int/


Heavy Metals in the Arctic



Eutrophication in Rivers: Eutrophication in Rivers: 
Changes in N over 20 yearsChanges in N over 20 years

Increasing NDecreasing N

Increasing NDecreasing N





Index Development Index Development 
Composite indicators of water quality:

• Source Drinking Water Quality Index

• Environmental Performance Index

• Biodiversity Indicators Partnership



Water Quality Index Calculation

WQ Index = 100 – √
 

(F1 
2 + F2 

2 + F3 
2 )

1.732

Important WQ variables compared to appropriate Important WQ variables compared to appropriate 
guidelines; results combined to produce a guidelines; results combined to produce a single number single number 
categorizing WQ as categorizing WQ as excellent, good, fair, marginal, poor.excellent, good, fair, marginal, poor.

Where:
F1 = percentage of failed 

variables (scope)
F2 = percentage of failed tests 

(frequency)
F3 = amount by which failed 

tests exceed guidelines 
(magnitude)
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AFRICA
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ASIA
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EUROPE
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Source Water Quality IndexSource Water Quality Index



2008 Environmental Performance 2008 Environmental Performance 
IndexIndex

Composite index based on Composite index based on 
nationalnational--scale scale 
environmental performance environmental performance 
of 25 indicatorsof 25 indicators

Climate change, agriculture, Climate change, agriculture, 
fisheries, forestry, fisheries, forestry, 
biodiversity, water, air biodiversity, water, air 
pollution, etc.pollution, etc.

Need for national level Need for national level 
investment in investment in 
environmental data environmental data 
monitoring, indicators, and monitoring, indicators, and 
reporting stressedreporting stressed
Released at World Released at World 
Economic Forum, Jan 2008Economic Forum, Jan 2008



2008 Environmental Performance 2008 Environmental Performance 
Index: Water QualityIndex: Water Quality
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Top 5
New Zealand
Finland
Serbia & 
Montenegro
Lithuania
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Bottom 5
Czech Republic
Cote d’Ivoire
Algeria
Papua New 
Guinea
Liechtenstein

Canada ranked 14th out of 92 countries



www.ungiwg.org/openwater
For sharing water quality analytical methods with users.



New Services 
from 
GEMS/Water
Review and advise on:

•Monitoring strategies
•Monitoring program 
design and 
implementation
•Analytical techniques 
and methodologies
•QA/QC procedures
•Data handling, 
interpretation, and 
reporting



Current approaches for water quality 
monitoring



New approach for water quality 
monitoring



New approach for water quality 
monitoring



UN GEMS/Water Programme

Canada, UNEP Nairobi

Thank You
www.gems-water.org and www.gemstat.org
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