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CEOP Hydrology Reference Sites

Under CEOP Phase II, there is an attempt to augment the 
CEOP tower flux sites with a small set of hydrological 
reference sites that will fulfill the following purposes:

• To serve as validation sites for the land surface 
parameterizations in coupled land-atmosphere-ocean 
models, essentially at a point or small area scale; 

• To serve as "tie points" or ground truth reference sites 
for remote sensing products

http://hydrology.princeton.edu/~luo/ceop.php

Current CEOP-II implementation plan strategy



Sites should meet the following criteria: 

• Stream gauge information should be available for a catchment 
within which other (e.g., tower) observations lie. Catchment 
drainage area should ideally be in the range 100-1000 km2, 
recognizing that for some sites drainage areas as small as 10 
km2 and as large as 10,000 km2 may be acceptable; 

• Precipitation data, either from gauges or radar, sufficient to 
resolve the major modes of spatial variability; 

• Tower flux observations available for at least one site within 
the catchment, and land cover, soil and other ancillary data 
sufficient to support flux transfer methods which could provide 
spatial interpolation of tower evapotranspiration estimates; 

• Ideally, multiple year time series of the major water and energy
balance terms. 

CEOP Hydrology Reference Sites



The current sites include:

• ARM/SGP region of the USA  -- HAVE DATA
• Zwalm river basin, Belgium -- HAVE SOME DATA
• Naqu river basin, China
• Walnut Gulch, Arizona, USA
• Kyeamba Creek, NSW Australia
• Sleeven Polder, lower Feale River basin, County Kerry, 

Ireland 
• Igarape Asu, Central Amazonia, Brazil
• Volta river basin, Ghana 
• Wolf creek, Canada

Brief summaries are accessible from the web for each of the 
sites, as is a data entry form for entering summary 
information for new sites.

CEOP Hydrology Reference Sites 







1. Classify the above sites as ‘tier 1 sites’.  Continue to work 
to obtain the promised data and to expand the number of 
sites.

2. Develop a set of global catchments ‘tier 2 sites’ with: 
(i) high temporal (daily or finer) and spatial resolution 
forcing
(ii) daily gauged river flows
(iii) long term (>10 years) historical records
(iv) have near-by CEOP or FLUXNET type tower sites.

3. Develop a set of global catchments ‘tier 3 sites’ with data 
similar to tier 2 sites but lower temporal, spatial and 
historical requirements.

4. Partner with related efforts to identify global catchments: 
GEWEX/CSE, GHP/MOPEX, IAHS/PUB, UNESCO/HELP

Proposed ‘augmented’ strategy



Tier 2 proposed strategy

CEOP watershed WGScreen sites for CEOP 
appropriateness

CEOP data managersObtain and post the 
streamflow, FLUXNET, site 
characteristic data, and 
metadata 

CEOP data managersContact appropriate 
FLUXNET data managers 
about data availability for 
CEOP

GEWEX CSE data 
‘managers’ and PIs.

Identify basins with the 
necessary data criteria within 
the GEWEX CSEs.

Who What action



Example of FLUXNET sites in Canada 
(obtaining FLUXNET data is uncertain – you have to register, 

they have to ‘approve’ you, etc etc. )



MOPEX basins near CEOP tower reference sites

Information provided by John Schaake



MOPEX basins near FLUXNET sites 
(quality, duration and availability of the FLUXNET data is uncertain)

Information provided by John Schaake



Tier 3 proposed strategy

CEOP watershed WGScreen sites for CEOP 
appropriateness

CEOP data managersObtain and post the 
streamflow, site characteristic 
data, and metadata 

CEOP data managersContact appropriate data 
managers about data 
availability for CEOP

Global Runoff Data Center, 
WMO/IGWCOS, UNESCO

Identify basins with the 
necessary data criteria 
globally

Who What action



Proposal to move Tier 2 and Tier 3 forward

The development of a global set of hydrology and 
catchment sites requires a joint effort by the 
diverse groups interested in developing this set:

-- CEOP Watershed reference sites
-- GHP/HAP demonstration sites
-- IGWCOS sites
-- UNESCO HELP basins and FRIEND
-- IAHS Project for Ungauged Basins (PUB)

I propose that a workshop focusing on this topic 
be organized through UNESCO or GEWEX/GHP.


