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The Deep Propagating Gravity Wave Experiment 

(DEEPWAVE) 
 

Science Overview and Approach  



ÅGWs account for primary vertical energy & momentum transport at all levels 

ÅGCM parameterizations of GWs are known to be seriously deficient  

ÅThe important GWs are not resolved by satellite measurements or GCMs 

ÅBetter GW parameterizations require improved understanding, coordinated 

measurements and modeling studies 

DEEPWAVE Motivation: 

Why are deep propagating GWs important? 



GCMs 

GW scale sensitivity and needs 

Å New measurements are needed to identify and quantify deep GW dynamics  
Å Efforts are needed to calibrate satellite measurement capabilities   

 

 

Expected Maximum 

GW Momentum Fluxes 



DEEPWAVE Approach: 

ÅPerform comprehensive measurements at a location where these dynamics 

have large responses and can be quantified with confidence 

  - desire sensitivity to several major GW sources  

ÅExpand measurement capabilities to dramatically increase data accuracy     

and vertical extent ï spanning altitudes of ~0-100 km 

ÅBring additional U.S. and international resources to enhance the value to the 

research community  

ÅInclude extensive forecasting and modeling activities for better understanding 



AIRS:  

July 2003-2011 

SAANGRIA 

Site selection focused on Austral Winter GW ñHot Spotsò  

(stronger responses, minimal SSW risk compared to N.H.) 

DEEPWAVE 

GW sources with strong stratospheric responses include S. Andes,  
Antarctic Peninsula, New Zealand, and Tasmania 

 - S. Andes/AP (SAANGRIA) judged not feasible for NGV operations  



DEEPWAVE "Region of Airborne Operations" (RAO)  

is the 2nd  largest GW hotspot on Earth  

  

major GW sources include: 
 

   - topography (NZ, Tasmania, islands) 

   - circumpolar jet (Southern Ocean) 

   - frontal systems 
 

New Zealand is a very good operational environment  

 with good ground-based instrument support 



Deep GW Propagation over New Zealand 

- high frequency of multi-day strong forcing events 

- expect  ~10 (minimum 3, maximum ~15) events  

with U > 15 ms-1 in 6-week campaign  

ÅMountain wave propagation to high altitudes is common in S. Hemisphere 
 

ÅStrong flows over New Zealand and Tasmania are prominent GW sources 

Frequency of 700 hPa  

winds >10 m s-1 

at Invercargill, New Zealand 

 

ERA Reanalysis  

(July 1991-2011) 

Average ~14 days in July 



GWs at ~41 km over New Zealand & the Southern Ocean 

- rich sources of  large-amplitude GWs 

Mountain Waves Multiple Sources Non-Orographic GWs 


