
EDITORIAL 
 

International H2O Project (IHOP) Boundary Layer Processes 
 
 The International H2O Project (IHOP) field experiment took place in May and 
June 2002 over the U.S. southern Great Plains, a region often subject to devastating 
precipitation from storms that are generated by airmass clashes between the warm and 
moist air forming over the Gulf of Mexico and hot and dry air from the western mountain 
regions. The atmospheric boundary layer plays a key role because it is along its 
discontinuities that convection often kicks off. Water vapor is a key ingredient as it is not 
only the “conditio sine qua non” for precipitation but also controls the local 
thermodynamic atmospheric state. Measurements of water vapor are challenging, both 
because of instrumental shortcomings and because water vapor is highly variable in space 
and time on all relevant scales. It was therefore time to carry out an experiment focused 
on this particular trace gas, in this particular region. IHOP objectives were fourfold: 1) to 
determine the degree of improvement in forecast skill that occurs through improved 
knowledge of water vapor fields, 2) to better understand and predict the processes that 
determine where and when convection forms, 3) to improve our understanding of the 
relationship between atmospheric water vapor and surface and boundary layer processes 
and their impact on the initiation of convection, and 4) to determine the future optimal 
mix of operational water vapor measurement strategies to better predict warm-season 
precipitation and to quantify accuracy and performance limitations of water vapor 
measurements. 
 Atmospheric boundary layer (ABL) processes have been the focus of field 
campaigns, laboratory studies, and numerical models for decades. Yet numerous major 
questions relevant to the understanding of ABL processes and their relationship to the 
initiation of deep convection and subsequent heavy precipitation persist and are 
addressed in this special collection: What processes govern the water vapor distribution 
in the lower troposphere? How does the land surface heterogeneity influence water vapor 
and convection initiation? How well are relevant boundary layer processes simulated in 
numerical models? How much does assimilation of detailed observations in the lower 
troposphere improve model performance? Can remote sensing instrumentation fill the 
observational gap? Although we are aware that the list is not complete and that the 
answers are only partial, we hope that the readers will find interesting, informative, and 
comprehensive material for their studies. After the Monthly Weather Review special issue 
on convection initiation that appeared in print in January 2006, this is the second special 
collection to bring together results from the rich dataset collected during IHOP. Under the 
new procedures of the American Meteorological Society, the articles will appear in print 
as they are ready and then will be collected together online for easy access. 
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