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INTRODUCTION AND BACKGROUND

On December 31, 1984, the United States (U.S.)
withdrew from membership in the United Nations Edu-
cational, Scientific and Cultural Organization (UNESCO).
For the next two decades, until 2003, the U.S. had no
permanent delegation to UNESCO. One of the unfortu-
nate consequences of this policy decision was to limit the
U.S. government’s participation in UNESCO’s Interna-
tional Hydrological Programme (IHP). IHP is the only
broadly-based cooperative science program of the United
Nations (UN) system in water research, water resources
management, education, and capacity-building. U.S. sci-
entists and engineers were able to participate in IHP in
limited ways, but were unable to take the leadership
roles that might have benefited both UNESCO and the
U.S.

All that changed in 2003. The U.S. reentered 
UNESCO leading to reestablishment of a State Depart-
ment permanent delegation to UNESCO in Paris, France.
As part of this mission, three water scientists from the
U.S. Army Corps of Engineers’ (USACE) Institute for
Water Resources and from the National Science Founda-
tion were loaned to the State Department to serve as Sci-
ence Attachés. In 2010, a permanent Foreign Service sci-
ence officer position was created for the mission. At least
as important to U.S. participation, was the creation of an
advisory committee to the U.S. government: the U.S. Na-
tional Commission for UNESCO, was formed. Within this
body, a U.S. National Committee for the International
Hydrological Programme was formed. Chaired at present
by the U.S. Geological Survey (USGS), it also enjoys the
participation of other U.S. government agencies, univer-
sities, nongovernmental organizations, and professional
organizations. Functions of the Committee include coor-
dinating U.S. participation in UNESCO international
water resources activities, and serving as a liaison be-
tween UNESCO and U.S. water scientists, engineers,
managers, and planners. The committee has  been very
active in UNESCO IHP, and in 2010 the U.S. was named
to the six-person IHP Bureau as Vice-Chair of UNESCO
Group I (representing much of northern, western, and
southern Europe, the U.S., Canada, Turkey. and Israel).

UNESCO CENTERS AND THE
CREATION OF ICIWaRM

One of the features of UNESCO that is unique with-
in the UN’s system is the existence of a network of affili-
ated centers. The IHP has taken full advantage of this
networking mechanism and these centers are at the
heart of IHP’s mission and goals, and play a key role in
training, technology transfer, and capacity building. So-
called Category 1 centers are a formal part of 

UNESCO and their director is a UNESCO employee. At
present there is only one Category 1 center for water –
UNESCO IHE Institute for Water Education located in
Delft, The Netherlands. Category 2 centers are “under the
auspices of UNESCO” but are created and operated by
the member countries themselves. They are designed to
maintain some degree of autonomy from both UNESCO
and their foreign ministries. There are approximately 20
such water related centers approved by UNESCO’s Gen-
eral Conference.

Once the U.S. National Committee for IHP was es-
tablished and functioning, it identified an opportunity to
join, and provide leadership to this potentially powerful
network. The committee invited proposals for a U.S.
based Category 2 center, and ICIWaRM was selected from
among the submissions. After a formal, multiyear ap-
proval process, ICIWaRM’s nomination was approved by
the 193 member states at UNESCO’s 2009 General Con-
ference. The U.S. government-UNESCO agreement was
signed shortly thereafter at UNESCO Headquarters in
New York City.

ICIWaRM’S ORGANIZATION AND MISSION

ICIWaRM is both a secretariat and a network of its
own. The secretariat is housed at the Institute for Water
Resources of the USACE offices in Alexandria, Virginia.
The secretariat keeps the center together handling both
large and small issues related to governance: relations
with UNESCO IHP, the U,S, National Commission for IHP
and other U,S, government entities as well as communi-
cations; and budgeting and much of the planning duties.
However, the strength of ICIWaRM is in its core partner-
ships with experts elsewhere in government as well as in
the academic, NGO, and professional sectors. Bimonthly
teleconferences are held to keep the internal network up
to date and to plan new activities. The partners are com-
mitted to working together in support of the strategic
program objectives of UNESCO and its water programs.
A full list of core partners can be found at www.
iciwarm.org.

The overall mission of ICIWaRM is the advancement
of the science and practice of integrated water resources
management (IWRM) to address water security and other
water related challenges by regional and global action,
through new knowledge, innovative technologies, collab-
orative interdisciplinary scientific research, networking,
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training, and capacity development. It focuses on readily
transferable, practical science, and technology. It aspires
to help bridge the gap between the advances in science
and technology – performed primarily at universities and
other research institutions – and their implementation
on the ground in developing countries. Unlike some Cat-
egory 2 centers that have a regional focus, ICIWaRM is
directed to eventually be global in geographic scope. Its
initial focus has been on Latin America and the
Caribbean, and on Africa.

CONTRIBUTIONS TO UNESCO’S PROGRAMS 

UNESCO IHP is organized into a multitude of pro-
grams, covering everything from shared aquifers and
water conflict to the international flood and sediment 
initiatives. ICIWaRM directly supports at least four 
UNESCO programs:

1. G-WADI. UNESCO's IHP has chosen ICIWaRM as
the global technical secretariat for its global network
"Water and Development Information for Arid Lands," or
G-WADI. The program aims to strengthen global capaci-
ty to manage water resources in arid and semi-arid re-
gions by building an effective global community. It inte-
grates contributions from networks, organizations, indi-
viduals, and UNESCO Category 2 centers. The G-WADI
network features knowledge bases and products such as
near real time global satellite estimates of precipitation.
There are regional headquarters for these activities
across the globe. A strong regional network exists for
Asia (http://asian-gwadi.westgis.ac.cn/); other regional
networks are just forming, including GWADI Arabia,
GWADI Sub-Saharan Africa, and GWADI Americas.

2. HELP (Hydrology for the Environment, Life 
and Policy). ICIWaRM has also sponsored several meet-
ings of the North American HELP river basin network,
bringing together Federal, state/provincial, and local
governments along with NGOs and academic partners
working on IWRM in seven basins in the U.S. and Pana-
ma.  

3. IWRM Guidelines. ICIWaRM co-chairs a 
UNESCO sponsored Steering Committee tasked with
preparing guidelines to assist water resources practition-
ers in finding better and more efficient solutions to water
resource problems. ICIWaRM is also leading an effort to
translate into Spanish the committee’s publication series
IWRM Guidelines at River Basin Level. UNESCO’s Re-
gional Office for Latin America and the Caribbean, and
the Inter-American Development Bank, are partners in
this effort.

4. WWAP. ICIWaRM provided extensive support to
the World Water Assessment Programme (WWAP) in
2010. WWAP is the flagship program of UN-Water.
Housed in UNESCO, it monitors freshwater issues in
order to provide recommendations, develop case studies,
enhance assessment capacity at a national level and in-
form the decision making process. ICIWaRM’s support
was primarily for its work in the areas of indicators,
water policy, waterway transport, and climate change
adaptation.

COLLABORATIONS WITH OTHER
CATEGORY 2 CENTERS

One of the expectations for Category 2 centers is that
they should work together on problems of mutual inter-
est. ICIWaRM has worked closely with the Centre for Arid
and Semi-arid Zones of Latin America and the Caribbean
(CAZALAC, in Spanish) since even before its official
recognition as a center. Presently ICIWaRM and CAZA-
LAC scientists are developing a nonproprietary Drought
Atlas software product that will be freely available to
countries that may need such a product, particularly
countries in transition and located in arid or semi-arid
areas. In partnership with CAZALAC, ICIWaRM will be
using the resulting product to create a complete drought
atlas of Latin America. In addition to this ongoing work
with CAZALAC, ICIWaRM co-organized a conference on
Ecohydrological Processes and Sustainable Floodplain
Management, hosted by the European Regional Centre
for Ecohydrology (ERCE) in Lodz, Poland. ICIWaRM’s
technical director (EZS) chairs the Advisory Board for the
Japan based International Centre for Water Hazard and
Risk Management. A regional training course on hydro-
logic and hydraulic modeling given by ICIWaRM instruc-
tors is planned for March 2011 in Asuncion, Paraguay,
hosted by the Hydro-Informatics Center (CIH) at Itaipú
Binacional (Foz do Iguaçu, Brazil). Similar training
courses have been held in recent years in Kenya (Figure
1) and Ethiopia.

OTHER ACTIVITIES

Climate change adaptation has been a major theme
in the international IWRM community during the past
decade (Stakhiv, 2010). The High Level Expert Panel on
Water and Disaster of the UN Secretary-General’s Advi-
sory Board on Water and Sanitation recently recom-
mended that “National and international hydrological in-
stitutes must take the initiative to identify underlying an-
alytical and data requirements to meet climate changes
that are likely to be highly uncertain and so as to support
structural and nonstructural measures for disaster risk
deduction” (UNSGAB, 2009). Partly in response to this
mandate, ICIWaRM co-organized the recent International
Workshop on Non-Stationarity, Hydrologic Frequency
Analysis and Water Management (Boulder, Colorado)
(Olsen et al., 2010). Participants explored the challenges
posed by climate change for hydrologic frequency analy-
sis and water management, and examined some alterna-
tive technical and policy paths ahead.  

ICIWaRM has also been providing major support to
the National Water Authority (ANA) of Peru. A new na-
tional water law establishes a clear mandate for basin
scale water resources planning, integration of sectoral
policies, participation of stakeholders, decentralization of
management to the river basin level, and recognition of
water as a social and economic good. Implementing such
a law, however, is a major challenge. ICIWaRM has pro-
vided technical advice and capacity building in coordina-
tion with ANA and the project lenders, the World Bank
and the Inter-American Development Bank. ICIWaRM de-
veloped the materials for workshops to prepare stake-
holders at six pilot basins, and helped build capacity of
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Figure 1. Participants and Instructors at an ICIWaRM Training Course on Watershed Modeling and Hydrology, 
Regional Centre for Mapping of Resources for Development, Nairobi, Kenya (Photo Credit: Jeff Harris, USACE HEC).

Peru’s ANA staff. These workshops introduced shared vision planning principles
(Mendoza and Cardwell, 2011) to stakeholders, who ranged from irrigation and
municipal water sectors to subsistence alpaca herders of the highlands.

ENGAGEMENT WITH PROFESSIONAL SOCIETIES

The American Water Resources Association (AWRA) is one of about 10 core
partners of ICIWaRM, and one of only two professional societies. The key over-
lap of our two institutions lies in several areas. First, both lie at the intersection
of water resources management, research, and education. AWRA’s first objec-
tive is “The advancement of water resources research, planning, development,
management and education” (http://www.awra.org/about/). ICIWaRM focuses
on practical science, applied research, and technology development that can be
readily transferred to developing countries to improve IWRM. Second, both em-
phasize the multidisciplinary nature of water resources solutions. AWRA is the
home of “water resources experts including engineers, educators, foresters, bi-
ologists, ecologists, geographers, managers, regulators, hydrologists and attor-
neys” (http://www.awra.org/about/). ICIWaRM’s work on IWRM guidelines and
shared vision planning, and with multidisciplinary UNESCO programs such as
HELP and G-WADI, testify to its commitment to broad based approaches to
water resource challenges. Finally, while AWRA will likely retain its focus on
“American” water resources, its occasional International Specialty Conferences
and membership on the World Water Council demonstrate the interest of both
its leadership and its membership to look beyond the borders of the U.S. to the
wider world. Interestingly, AWRA’s co-host of the 2001 International Specialty
Conf. “Globalization and Water Management: The Changing Value of Water,” the
University of Dundee, Scotland, is now a UNESCO Category 2 center.

SUMMARY

Category I and II centers are at the heart of UNESCO IHP’s mission and
goals, and play an especially key role in training, technology transfer, and 

 



capacity-building. They have enormous potential for
bridging the gap between research in water science, tech-
nology, planning, and management and the practical im-
plementation of these advances. ICIWaRM’s strength is
its network, and that includes AWRA leadership and
membership. Together we can pool resources, both fi-
nancial and especially human. Further exploration of col-
laboration activities is both welcome and essential. 
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TECHNICAL PAPERS

In two papers, Lerch et al., analyze trends in atrazine, acetochlor, alachlor, metolachlor, and metribuzin concentrations
and loads in Goodwater Creek Experimental Watershed from 1992 to 2006, and conduct a retrospective assessment of the
potential aquatic ecosystem impacts.

Spackman Jones et al., show how turbidity can be used to develop high frequency time series for total suspended solids
and total phosphorus.

Saleh et al., calculate mass loadings for four pesticides in two watersheds with different land uses in the Central Valley,
California, by using two parametric models: (1) the Seasonal Wave model (SeaWave), and (2) the Sine Wave model.

Johnson et al., estimate trends in pesticide concentrations in streams in California, Oregon, Washington, and Idaho aris-
ing from changes in use amount and application method in their associated catchments.

Khalili et al., develop multi-site weather generator using the concept of spatial autocorrelation.

Stanfield and Jackson studied how geology and an index of land use⁄land cover influenced peak flows following rainfall
events in 110 headwater stream sites that were studied over a four-month period during a drought year. These findings
demonstrate the challenges to accurately predict flow conditions in headwater streams during periods of extreme weather
that concurrently have the greatest potential effect on biota.

Romeis et al., collected continuous streamflow and mixed-frequency water quality datasets from nine commercial poul-
try-pasture and three forested headwater streams in the upper Etowah River basin of Georgia to estimate total P loads,
and examined variability of hydrologic response and water quality of storm and nonstorm-flow regimes.

Caruso and Haynes classified streams in semiarid USEPA Region 8 based on hydrologic permanence and stream order
using NHDPlus and GIS to provide information across broad spatial scales to aid with jurisdictional determinations.

Kibler et al., propose a refined conceptual model describing downstream geomorphic processes following small dam re-
moval when upstream fill is dominated by coarse sediments.

Mittelstet et al., compared two approaches to administration of groundwater law on a hydrologic model of the North Cana-
dian River, an alluvial aquifer in northwestern Oklahoma.
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