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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?

» 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.
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UNEP’'s GEMS/Water Global
Network

River

®
® Lake

® Groundwater
© Wetland

Region Africa Americas Asia Europe Oceania Totals
# of Stations 285 2051 441 343 95 3215
# of Values 277662 1743233 686843 943631 355061 4006430

Date Range 1977-2009 1965-2006 1971-2009 1978-2007 1979-2008 1965-2009




Global Water Quality Network

ORiver
O Lake

@ Groundwater

O Wetlands
Region Physical/ Nutrients Major Metals Organic Organic Micro- Hydrological Date
Chemical lons Matter Contaminants | biology | & Sampling Range
Variables

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




Pathogens Database

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.

« US EPA Information Collection Rule Auxiliary 1 Database

» ~ 500 water treatment plants across the US
 July’97-Dec.’98

Neorwalk » 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

sspecies: 87 bacteria 70 parasites 1?3;,““
63 viruses 12 fungi




Pathogens - Islands
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GEMS/Water System Architecture

data

. import
retrieval

GEMStat

standard data format
requirements

GEMStat
the Web Site

nemstat 6

SQL
Database

Intranet

(firewall)

\ 4

GEMStat Suite of
Web Services

*Geospatial data of

station locations

*Map image of stations

*Web services catalog

*Future: metadata
(1ISO19115),
summary data

GEMStat
Database
Mirror

Internet



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
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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

@ Google Earth
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Global Runoff Data Centre
Koblenz, Germany

Total stations in 2005 = 7222



GEMS/Water and GRDC Stations




GEMStat — Loading Estimate

@ Done

&7 GEMStat: Global Water Quality Database - Microsoft Internet Explorer =Jo/Ed
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Presentation Notes
Computation of loadings based on the mean annual flow – either by direct acquisition of calculated from monthly flows.


GEMStat — Loading Estimate

@j Dore

Year

Ouration between two observation points is greater than 90 days.
Fewer than & obzervation point= in the year.
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Global

assessments:
for Ecosystem

J WQ assessment primer and Human Health
and background. | " '

 Analytical and
assessment examples
from around the world.

1 Figures to be linked to
GEMStat and Google
Earth.

UNEF Global Environment Monttering System (GEMS) Water Programme
ith

International Institute PAS - Furopenn Regional Ceatre for Ecolydrology u/a UNESCO




Global

assessments.

dWater Quality Outlook

JWorld Water
Development Reports

JGlobal Environment
Outlook

dGlobal Biodiversity
Outlook

Convention on
Biological Diversity



http://www.cbd.int/

Heavy Metals in the Arctic

Mercury k‘wﬁw

111000 I I




Eutrophication in Rivers:
Changes in N over 20 years
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Dissolved Oxygen, 1980 - 2008

Dissolved Oxygen
concentrations (mg L")

psi? 1980- 1990- 2000-
1989 1999 2008
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Index Development

Composite indicators of water quality:
» Source Drinking Water Quality Index

e Environmental Performance Index

 Biodiversity Indicators Partnership




Water Quality Index Calculation

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

WQ Index = 100— V(F,2 +F,2 +F, 2)
1.732

[ o e Where:
F1 = percentage of failed

S 100 Excellent .
B ] \ [TTTmmmmmmmeees variables (scope)
B Loomoooooo el _°_¢".‘__(_3,0,0;d_._._._ F2 = percentage of failed tests
2 Acceptable "% " (frequency)
S F3 = amount by which failed
o LUnacceptable tests exceed guidelines
_________________ 1990 1994 1998 2002 (magnitude)

1990 1994 1998 2002
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2008 Environmental Performance
IndeXx

» Composite index based on
national-scale
environmental performance
of 25 indicators

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

» Need for national level
Investment in
environmental data
monitoring, indicators, and

S
\ Environmental Law and Policy
- Yale University

summary Center for International

reporting stressed for Policymakers i
> Released at World e

Full report a onal Ceneva, Swirrerland

Joint Research Centre of the

Economic Forum, Jan 2008

http://epiyale.edu Immemsse




2008 Environmental Performance
Index: Water Quality

Canada ranked 14t out of 92 countries

«

75

Water Quality Index

* New Zealand
Finland

| H (m.
Top 5 HHHH‘HHHHHHHHHHH Bottom 5

Czech Republic
Cote d’lvoire
Algeria

0 Serbia &
Montenegro |II|I||I|||I|'|I ||||I|||II|II||III||| i ||||I Papua New I
Lithuania Guinea
Latvia Liechtenstein

| -




www.ungiwg.org/openwater

For sharing water quality analytical methods with users.

| OpenWater - Microsoft Internet Explorer EJW
File Edit View Favorites Tools Help la.
\9 Back {J D @ /h Search }/\{ Favorites -@ @ L\F E |_J 43
Address | @ htep:/fwww. openhzo.org) . Go Links > @~
GEMS fwater | UNEP
OpenWa
Navigation . New forum topics
¥ History of the OpenWater WIKI S
Subritted by genevievecarr on Wead, 2006-08-16 15:21,
° Methods &
o protocols The concept behind the Openwater WIKI (openh20.0rg) originated from a news article in Nature (Vol 441, 8 June moLe
° recent posts 2006, page 678) that described how existing WIKIs are being used and developed to speed up the development of =
° create content laboratory protocols in fields such as molecular biology and organic chemistry, Active forum topics
° compose tips T a— e New users
more
OpenWater Wiki )
Sbmitted By mickulls 006-08-09 13:07. Who's online
How do we get this gang to come together and work together to jointly improve methods and protocols? There are currently 0 users
and 0 guests online,
L S S who'snew
: " b  carrierickwood
pro-to-col (pro'tO-kdl', -kal', -kdl') pronunciation o yvonnectokker
F s genevievecarr
1, a, The forms of ceremony and etiquette observed by diplomats and heads of state. = se!brlngbarker
b. & code of correct conduct: safety protocols; academic protocol, + mickwilson
2, The first copy of a treaty or other such document before its ratification.
3. A preliminary draft or record of a transaction. .
4., The plan for a course of medical treatment or for a scientific experiment. User login
S. Computer Science. 4 standard procedure for regulating data transmission between computers.
_ Username: *
intr.v., -coled or -colled, -colving or -col'ling, -cols or -cols. | \
» read more _ Password: * [s]
&] Done ® Internet




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

EVALUATION SERVICES FOR

National Water Quality Monitoring

Programmes and Laboratories

Clean water is life

Contact

UNEP GEMS/Water Programme
o/ National Water Research
Insttute
867 Lakeshore Road, Suite R270
Burlingten, O, LTR 446
Canada
Tel: +1 306 975 6047
Fazx: +1 306 975 5143
E-mail: info@gemswater.org
Web: wwrw.gemswater.org
www.gemstat.org

As a service to national water quality monitoring agencies, UNEP's

GEMS/Water Programme undertakes specialized auditing activities.
These include a review and evaluation of the efficiency, technical rigor
and scientific credibility of all aspects of the water quality monitoring

programme, from design to implementation.

GEMS/Water also provides national laboratories with the technical
basis to judge their own ability to address departmental water quality
monitoring responsibilities. As well, GEMS/Water can assist laborato-

ries to prepare for international accreditation to ISO/IEC 17025.

3‘?‘;‘& cWGLES
W% _Vvdler
uNer e



Current approaches for water quality
monitoring

Microbial and Complex
Chemical Assays

Quantitative

Optical
Analysis

Wet Chemistry
for Physical-
Chemical
Properties

Quantitative
Optical
Analysis




New approach for water quality
monitoring

CBGI’s Multiple-
Simultaneous
Immunological/Reagent
Testing System
(M-SIRTS)

Immunolocgical

Quantitative
Optical
Analysis

Reagent
AssQys




New approach for water quality
monitoring

Each of the approximately 100 wells
represents an autonomous
immunol ogical or reagent assay,




UN GEMS/Water Programme

Thank You

Www.gems-water.or www.gemstat.or

Canada, UNEP Nairobi
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