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W h y an OSSE?
An OSSE is  a m ode ling e xpe rim e nt us e d to e s tim ate  
th e  pote ntial im prove m e nt to num e rical w e ath e r 
fore cas ts  w h e n a ne w  type  of obs e rvation is  
introduce d. OSSEs  h e lp to m ore  e fficie ntly de ve lop 
ne w  obs e rvation type s  to im prove  num e rical 
w e ath e r fore cas ts . 

OSSE Im pacts

• De te rm ine  th e  be s t w ay for NOAA to us e  ne w  
obs e rving s ys te m s

• Guide  re q uire m e nts  for ins trum e nt de ve lopm e nt

Be ne fits  of OSSEs

• Much  le s s  e xpe ns ive  and e as ie r th an inve s ting in a 
ne w  obs e rvation s ys te m

• OSSE s ys te m  can te s t th e  pote ntial im pact of a 
w ide  range  of ne w  obs e rving s ys te m s

• Fas te r inte gration of ne w  obs e rvations  into 
ope rational m ode ls

OSSEs  for NOAA's  Unm anne d Aircraft 
Sys te m s  (UAS) Program  
Th e  NOAA UAS Program  is  inve s tigating th e  
fe as ibility of us ing UAS to im prove  num e rical w e ath e r 
pre diction, w ith  a particular e m ph as is  on incre as ing 
le ad tim e  and accuracy for h urricane  track  and 
inte ns ity fore cas ts  to re duce  los s  of life  and 
e conom ic dam age  from  th e  s torm s .

Th e  UAS OSSEs  w ill inve s tigate  w h ich  platform s  and 
ins trum e nts  w ill yie ld th e  gre ate s t fore cas t 
im prove m e nts . Th e  OSSE w ill als o be  able  to provide  
guidance  for optim al fligh t path s  and s am pling 
s trate gie s  for UAS m is s ions . 

Global OSSE for H urricane  Track  
• Initial e xpe rim e nts  w ill focus  on th e  Ge ne s is  and 

Rapid Inte ns ification Proce s s  (GRIP) NASA Global 
H aw k  m is s ion 

• Joint OSSE collaboration w ith  ECMW F, National 
Ae ronautics  and Space  Adm inis tration (NASA), 
National Ce nte r for Environm e ntal Pre diction 
(NCEP), th e  Unite d K ingdom  Me t Office  (UKMET), 
th e  National Environm e ntal Sate llite , Data, and 
Inform ation Se rvice  (NESDIS), and ESRL

• Expe rim e nt re s ults  e xpe cte d in s um m e r 2010 for 
UAS drops onde  and radiom e te r m is s ions

Re gional OSSE for H urricane  Inte ns ity 
• H igh  re s olution m ode ling at ESRL w ith  th e  W e ath e r 

Re s e arch  and Fore cas ting m ode l (W RF-ARW ) and 
H urricane  W RF

 
• Collaboration be tw e e n NASA's  Global H ydrology 

and Clim ate  Ce nte r,  Atlantic Oce anograph ic and 
Me te orological Laboratory (AOML), and ESRL

• Re s ults  w ill inform  NOAA planning for UAS 
acq uis ion and m anne d aircraft de ploym e nts

Figure  1. Global H aw k  h igh -altitude  UAS (le ft), w h ich  w ill fly w ith  a 
tail-m ounte d pod to de ploy NOAA drops onde s  (righ t).

Figure  2. Track  of an Atlantic tropical cyclone  in th e  Europe an Ce ntre  
for Me dium -Range  Fore cas ts  (ECMW F) Nature  Run (re d line ). Th e  
GFS fore cas t track  (blue  line ) for th is  s torm  for Augus t 22 00Z , s h ow s  
s ignificant track  e rror.

Figure  3.  Data de nial te s ts  s h ow  th at th e  calibrate d m ode l 
te m pe rature  obs e rvations  (re d) be h ave  s im ilarly to re al data 
(black ) in com paris on to th e  uncalibrate d m ode l data (gre e n).

Figure  5. Synth e tic fligh t path  (black  dots ) of a low -altitude  UAS in 
H urricane  Ik e . Th e  fligh t le ve l w ind s pe e d is  s h ow n in color.

Sum m ary
OSSEs  are  a valuable  tool for NOAA to e ffe ctive ly 
and e fficie ntly e valuate  and de s ign ne w  obs e rving 
s ys te m s  to im prove  num e rical w e ath e r fore cas ts . 

Figure  4. Inte ns ity fore cas ts  for H urricane  Ik e  on Se pte m be r 3 2008. 
Th e  ope rational m ode ls  fail to pre dict th e  rapid inte ns ification of Ik e  on 
Se pte m be r 4 to a cate gory-4 s torm  (purple ). 
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