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Recent HAP Activities
1. HAP working group scientists participated in a workshop organized by the Hydrological Ensemble 

Prediction Experiment (HEPEX) in June 2007.  The workshop focused on methodological issues 
related to seasonal hydrological forecasts as well as testbed activities where the science was being 
evaluated.

2. The HAP strategic plan has an element related to joint scientific activities between GEWEX and 
IAHS, which included a joint working group.  These activities include applying GEWEX science and 
data sets to the international Prediction of Ungauged Basins (PUB) and hydrologic model calibration 
under MOPEX.  At the recent IUGG meeting (July 2007), the scope of activities under the working 
group, and its structure, was updated.  

3. Progress has been made in forming the HAP seasonal forecasting working group.  This working 
group consists of one group whose focus is on the methodological development of hydrological 
seasonal forecasting (downscaling, bias corrections, evaluation of hindcasts and proper inclusion of 
forecast uncertainty.)  The second group, whose membership is incomplete, will focus on specific 
‘test-beds’ where the seasonal hydrologic forecasts will be evaluated for usefulness in water 
resources decision making.  Comments regarding populating this part is below.

4. The CEOP coordinators from the Regional Hydrometeorological Projects (RHP), previously the 
Continental Scale Experiments, have a responsibility to identify RHP investigators interested in 
establishing HAP testbeds sites.  It is these local researchers who can best evaluate the usefulness 
of the seasonal forecasts and work with local water resources decision makers.  It is the goal of 
HAP to have one test-bed in each RHP.  HAP requests that over the next six months the RHP 
coordinators identify one test-bed and test-bed scientist for their RHP.

5. Progress is being made on generating hydrologic hindcasts
6. Possibility of having some of the GWSP testbeds collaborate with HAP will be explored.
7. Report to CEOP in preparation



IAHS - PUB

IAHS

• IAHS/WMO working group on GEWEX has been 
replaced by the IAHS working group on 
hydrometeorological projects:

– Scope expanded beyond GEWEX to include other 
projects (e.g. CLIC, HEPEX, USWRP, etc.)

– Co-chairs are Alain Pietroniro (CA) and Eleanor 
Blythe (UK)

– Members from IAHS Commissions and PUB Working 
Groups

– IAHS interest in collaboration with GEWEX includes 
CEOP, HAP, RHPs and GMPP



HEPEX Participation – 3nd Workshop

• HEPEX is an independent, cooperative international scientific activity comprised 
primarily of researchers, forecasters, water managers and users. Participation is 
HEPEX is open to the community and anyone wishing to contribute to its 
objectives.

http://hydis8.eng.uci.edu/hepex/

HEPEX Core Activities

• Test bed projects

• Supporting data sets

• Components of a Community Hydrologic 
Prediction System (CHPS)

• Workshops, special sessions, publications



HEPEX 3rd WS Summary

• 65 participants from 19 countries
• 9 new testbed projects proposed (+8 existing)
• Proposed focus-area workshops

– Users
– Hydrometeorological forcing
– Post-processing and hydrological uncertainty

• Proposed new working group
– Verification procedures

• Presentations
– On HEPEX web site
– Research Letters publication of the Royal Meteorological Society. 

Proposed New Testbed Projects

• User application in CA & WA (Hydrocomp)
• MAP D-Phase
• Rhine basin
• France
• Parameter uncertainty (MOPEX, DMIP PUB)
• Ensemble QPE
• Hydrologic post-processing
• Product generation
• BPA?



HEPEX Test-bed Projects

Product generation

Post processing

Hydrologic uncertainty

Parameter estimation

Ensemble QPE

Atmospheric downscaling
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Future HEPEX Plans
• Future workshops proposed:

– Downscaling (2008/2009)
– Post-Processing (2008/2009)
– User Applications (2008/2009)
– 4th HEPEX Workshop (2009/2010)

• Possible Intercomparison Studies
– Downscaling (TBD)
– Post-Processing (TBD)

• Data Sets
• Ensemble Verification/Diagnostic Tools
• Document hydrologic applications requirement for 

weather and climate hindcasts (re-forecasts for ~1980 to 
present)

Implementation StrategyImplementation Strategy

---- Initially Close Energy/Water Initially Close Energy/Water 
Budgets at ContinentalBudgets at Continental--ScaleScale

---- Couple (land/hydro Couple (land/hydro -- atmosatmos) at the ) at the 
MesoscaleMesoscale

---- Model & Predict Globally w / NWPModel & Predict Globally w / NWP
[upgrade land [upgrade land sfcsfc/hydro & cloud physics]/hydro & cloud physics]

---- Apply Locally to Water ResourcesApply Locally to Water Resources

---- Observe GloballyObserve Globally

Continental-Scale Experiments (CSEs)Continental-Scale Experiments (CSEs)

GHP/Hydrologic Application Project
-- develop and test probabilistic 

hydrologic forecasts procedures
-- demonstrate how to produce reliable 

hydrologic ensemble predictions 
and their use for water resources

-- Demonstrate the usefulness of GEWEX 
data products for related activities 
like WISE, HEPEX, PUB, (etc.) 



The Water Resource 
Applications Project 
(WRAP) goals:

1. Dialogue with hydrological 
modeling community and 
operational environmental 
services;

2. Demonstrate skill in 
predicting changes in water 
resources and soil moisture 
on time scales up to 
seasonal and annual;

3. Collaborate with water 
resources agencies to 
develop better 
hydrometeorological
predictions

GHP Hydrologic Application Project 
(HAP) (draft) goals:

1. Developing procedures for assessing 
current hydrologic conditions through 
application of GEWEX supported 
data products, including remotely 
sensing;

2. Developing and testing of reliable, 
skillful hydrologic ensemble forecast 
procedures based on seasonal 
climate model forecasts;

3. Demonstrating that the procedures 
can be applied at scales useful for 
water resources through test-bed 
sites and demonstration projects;

4. Working with related projects, like 
GHP/WISE, HEPEX, Project for 
Ungauged Basins (PUB). 

WRAP HAP  

Developing the 
science behind 
skillful ensemble 
hydrologic 
seasonal 
forecasts, and 
demonstrating 
their usefulness.

Hydrologic
Application
Project

HAPHAP
GHP 

Current (Initial) HAP Activities

Development of a HAP Draft Strategic Plan.
Completed and distributed at this meeting.  After approval, 
HAP will establish Working Groups and a more detailed 
schedule of activities. 

Seasonal Hydrologic Predictions.  
HAP will generate a global (land) hydrologic re-forecasts 
(hindcasts) based on NOAA and DEMETER seasonal 
forecasts and a 50-year surface meteorological data set that 
will serve as the basis for bias correction and downscaling.  
There is close collaboration with HEPEX with this activity. 

Estimation of current hydrologic conditions (snow, soil wetness)
HAP is partnering with groups to estimate such current 
conditions but needs a strategy to expand this globally.  
(Requires real-time surface meteorology.)

Hydrologic
Application
Project

HAPHAP
GHP 



GFS Precipitation Forecast Correlation vs Lead Time
NFDC1HUF - January 15 Forecast Creation Time
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GFS Precipitation Forecast Correlation Coefficient: 
Temporal Scale-Dependency

NFDC1HUP – January 15 Forecasts
GFS Precipitation Forecast Correlation vs Lead Time

NFDC1HUF - January 15 Forecast Creation Time
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Princeton University

Experimental Seasonal Hydrologic Forecast System 
over the Eastern US

Project objectives:
(i) develop a seasonal hydrologic forecasting system that utilizes NCEP dynamical 

Climate Forecast System (CFS), 
(ii) evaluate the hydrologic forecast uncertainty and skill over a range of basins and 

(iii) develop verification approaches for the generated hydrologic ensembles.

1/8 
degree

LSM
VIC

Noah
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Routing

Multiple GCM
Ensemble Forecast

NLDAS
(initial conditions)
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Hydrologic Uncertainty

• MOPEX, DMIP, PUB
– Data sets / reference sites / flux data
– Parameter estimation / uncertainty / regionalization

• Role of analysis error
– Ensemble QPE
– Effect on parameter estimates
– Effect on hydrologic model outputs

• Initial condition uncertainty
– Ensemble initial conditions are needed
– Role of satellite data?

• Representation of hydrologic model error
• Multi-model approaches
• In some cases hydrologic uncertainty is much greater than effect of 

forcing uncertainty

Future HAP Activities

Development of a HAP Science Implementation Plan.
The establishment of HAP Working Groups, finalizing the 
HAP terms of reference, and writing a science plan needs 
to be completed over the next 12 months.  

Contributions to the GEWEX Milestones.
Will contribute to GEWEX objectives through:

• “Improve the predictive capability for key water and 
energy cycle variables….and determine the geographical 
and seasonal characteristics over land areas”

(Role of river basins)

•“…demonstrating the value of GEWEX research” to 
operational hydrometeorological services.

And….

Hydrologic
Application
Project

HAPHAP
GHP 



Future HAP Activities

Seasonal Hydrologic Predictions.  
HAP will generate a global (land) hydrologic re-forecasts 
(hindcasts) based on NOAA and DEMETER seasonal 
forecasts.  CSEs should identify testbed activities, and 
groups to evaluate the hydrologic ensemble forecasts.  
HAP will expand its collaboration with HEPEX.  

Estimation of current hydrologic conditions (snow, soil wetness)
HAP will try to work with other GEWEX activities and 
weather centers to obtain real-time data that will allow for 
such estimation.  GEWEX needs to help to facilitate this. 

Hydrologic
Application
Project

HAPHAP
GHP 

Thank You



HAP Linkages

Within GHP
GLDAS can provide input data needed by HAP. 
CSEs need to be involved in establishing CSE HAP testbeds, and in 
testing the HAP forecast products 

Within GEWEX
GEWEX Modeling and Prediction Panel (GMPP). Given the modeling 
focus of HAP, does it fit better in GMPP?

Within WCRP
WCRP Task Force on Seasonal Prediction . Overarching goal of TFSP 
is “to determine the extent to which seasonal prediction is possible and 
useful in all regions of the globe with currently available models and 
data”, which is synergistic with HAP.  It is recommended that GEWEX 
nominate a HAP person to participate on TFSP.

Outside of WCRP
GEOSS HAP would offer products directly relevant to GEOSS.
HEPEX (Hydrologic Ensemble Prediction Experiment.  Very synergistic.
UNESCO.  HAP needs to get the attention of UNESCO’s IHP.
ESSP.  HAP can contribute to Global Water System Project (GWSP)

Hydrologic
Application
Project

HAPHAP
GHP 

HEPEX Affiliations

• GEWEX/HAP

• IAHS (new WG)

• GEO/GEOSS & IGWCO
– Project WA-06-02

• WWRP/THORPEX

• WMO/HWR?

• UNESCO?


