
BOEM ENVIRONMENTAL STUDIES PROGRAM: Ongoing Studies 
 
Region: Alaska 
 
Planning Area(s): Beaufort Sea, Chukchi Sea 
 
Title: Beaufort/Chukchi Seas Mesoscale Meteorology Modeling Study  

Phase II (AK-06-05) 
 
BOEM Information Need(s) to be Addressed:  The final modeled data could be used to inform 
the BOEM oil-spill trajectory model.  Information will be used in NEPA analysis and 
documentation for Beaufort and Chukchi Sea Lease Sales, Exploration Plans (EPs), and 
Development and Production Plan (DPPs).  This study addresses aspects of USGS 
recommendations 3.01, 4.01, and 7.04. 
 
Total Cost:  $1,748,735 Period of Performance:  FY 2006-2012 
 
Conducting Organization: UAF Geophysical Institute 
 
BOEM Contact:  Warren Horowitz 
 
Description: 
Background:  An initial phase of the Beaufort Sea mesoscale meteorology was conducted during 
2006–2008 by the University of Alaska Fairbanks. The Phase I study conducted a literature 
review with the aim of summarizing past and present research efforts concerning the mesoscale 
meteorological models that would best support BOEM objectives for the study of the Beaufort 
Sea mesoscale meteorology.  Based on the review, the Weather Research and Forecasting (WRF) 
model was selected as the preferred model to be used in this study.  Initial sensitivity tests with 
WRF were conducted in the Phase I study, which included an analysis of sensitivity to forcing 
data and to the modeling configuration, including the horizontal resolution, model physics, and 
the nudging technique.  The model’s performance in simulating the wind field was analyzed, 
with emphasis placed on evaluating the capabilities of WRF to accurately simulate the sea breeze 
and topographic effects.  A Phase II study plan has been developed with the aim of achieving 
accurate simulation of the Beaufort and Chukchi seas surface wind and associated mesoscale 
meteorology.  The final products from the Phase II study will be a 30-year (1979-2009) 
observational database; a 5 and 30-year hindcast simulation of the Beaufort/Chukchi seas; as 
well as a final report documenting the observational database quality control methods, final 
model sensitivity analysis, and climatological analysis of both the collected observations and 
long-term model simulation. 
 
Objectives: 
• Produce a geospatial surface meteorological database for the Beaufort and Chukchi seas 

and the adjacent coastal areas by collecting available conventional and unconventional 
surface and atmospheric data and conducting field work; 

• Establish a well-tuned Beaufort/Chukchi seas mesoscale meteorology model through 
further modeling studies for the optimization and improvement of the model physics and 
configuration;  
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• Conduct a long-term hindcast simulation with the optimized data-modeling system and 
produce a high resolution meteorological dataset for the Beaufort and Chukchi regions;  

• Document the high-resolution climatological features of the Beaufort/Chukchi seas 
surface winds, including an analysis of the interannual variability and long-term change, 
as well as the physical processes and mechanisms for shaping the Beaufort/Chukchi seas 
wind field climatology. 

 
Methods:  The contractor shall research the availability of observational data from all sources, 
including both conventional in situ and satellite, which are present across the project study area for 
the period 1979–2009.  The contractor will collect and store the QuikSCAT SeaWinds and COSMIC 
soundings for the Beaufort and Chukchi regions.  The contractor shall deploy meteorological buoy(s) 
out to 80 km off the coastline, to be monitored for a period of two (2) to three (3) months during the 
open water season in the first year (2009) of the project.  The contractor shall import the existing 
MMS/BOEM database, plus all newly collected and quality-controlled data, including the 
observations collected in the field work, into an Oracle version 10g database, named as the 
Beaufort/Chukchi Seas Mesoscale Meteorology Surface Observational Database.  The contractor 
shall conduct a climatological analysis of the collected in situ data over the entire thirty-year period 
(1979-2009).  The contractor shall continue the sensitivity analysis for the evaluation of WRF model 
simulations based on the initial results achieved in the Phase I study. The contractor shall implement 
a thermodynamic sea ice model into WRF.  The contractor shall produce a five-year experimental 
wind field simulation (2005-2009) and a thirty year hindcast simulation.  The contractor shall use the 
new high spatial- (10 km) and temporal- (hourly) resolution surface wind data from the 30-year 
production simulation to examine its climatological features, interannual variability, and long-term 
change.  The contractor shall analyze the output of the 30-year production simulation and perform a 
climatological analysis of the model output.  The contractor shall investigate the physical processes 
and mechanisms along with the diagnostic and statistical analyses of various aspects of the wind field 
climatology, variability, and long-term change.  
 
Current Status: Ongoing 
 
Final Report Due: December 2012 
 
Publications Completed: See website below for publications. 
 
Affiliated WWW Sites: http://www.boem.gov/akstudies/  
 http://mms-meso.gi.alaska.edu/ 
 http://knik.iarc.uaf.edu/buoy 
 
Revised Date:  July 2012 
 
ESPIS: Environmental Studies Program Information System 
All completed ESP studies can be found 
here: http://www.data.boem.gov/homepg/data_center/other/espis/espisfront.asp 
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