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›  The	
  BLLAST	
  field	
  campaign	
  

›  The	
  SUMO	
  system	
  and	
  sensors	
  
	
  
›  Turbulence	
  flight	
  missions	
  
	
  
›  Energy	
  spectra	
  SUMO	
  vs	
  sonic	
  60	
  m	
  tower	
  

	
  
›  TKE	
  profiles	
  15.06.11	
  (IOP	
  03)	
  
	
  
›  TKE	
  profiles	
  27.06.11	
  (IOP	
  07)	
  
	
  
›  Summary	
  

Outline	
  



›  Plateau	
  de	
  Lannemezan,	
  France	
  (~600m	
  asl)	
  

›  14	
  June	
  –	
  8	
  July	
  2011:	
  
Boundary	
  Layer	
  Late	
  Aaernoon	
  Sunset	
  	
  	
  
Turbulence	
  campaign	
  

	
  

›  TransiHon	
  period	
  remains	
  poorly	
  understood	
  

›  Weak	
  forcings,	
  turbulence	
  decay,	
  boundary	
  
layer	
  begins	
  to	
  straHfy	
  at	
  the	
  end	
  of	
  a	
  
convecHve	
  day	
  

	
  
›  May	
  have	
  importent	
  impact	
  on	
  turbulent	
  

transport	
  of	
  gases	
  and	
  scale	
  interacHon	
   Picture	
  by	
  Jesper	
  Hjelme,	
  IWAL	
  

Field	
  campaign	
  and	
  moHvaHon	
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The	
  SUMO	
  system	
  and	
  sensors	
  

Reuder	
  et.	
  al	
  (2012)	
  

0.75	
  m	
  

0.80	
  m	
  

›  Meteorological	
  sensors:	
  	
  
›  Temperature	
  	
  
›  RH	
  
›  Pressure	
  	
  
›  Surface	
  temperature	
  
›  Turbulent	
  wind	
  

›  5-­‐hole	
  turbulence	
  probe	
  (100	
  Hz)	
  
›  True	
  airspeed	
  
›  Angle	
  of	
  afack	
  
›  Angle	
  of	
  sideslip	
  
›  AlHtude	
  

→	
  3D	
  turbulent	
  wind	
  vector	
  

›  Autopilot,	
  GPS	
  and	
  IMU	
  

~600	
  g	
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›  47	
  flights	
  with	
  5HP	
  

›  SynchronizaHon	
  between	
  data	
  loggers	
  (5HP	
  TAS	
  vs	
  GPS	
  GS)	
  

›  ObjecHve	
  method	
  to	
  pick	
  out	
  straight	
  legs	
  	
  
	
  	
  	
  	
  	
  	
  (based	
  on	
  SEGMENT/CIRCLE	
  info	
  from	
  autopilot)	
  

Turbulence	
  flights	
  BLLAST	
  

RPAS	
  SUMO	
  

Date	
   Site	
  1	
   Site	
  2	
  

13.06.11	
   4	
  

14.06.11	
   2	
  

15.06.11	
   5	
   14	
  

17.06.11	
   2	
  

19.06.11	
   3	
  

20.06.11	
   2	
  

25.06.11	
   2	
  

26.06.11	
   4	
  

27.06.11	
   9	
  

Flight	
  pafern	
  	
  =	
  
horizontal	
  transects	
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›  AlternaHng	
  u	
  and	
  v	
  for	
  consecuHve	
  legs	
  

›  Applied	
  yaw	
  esHmate	
  method	
  as	
  for	
  the	
  ECN	
  SUMO	
  data	
  (no	
  	
  effect	
  here)	
  

›  Low	
  frequency	
  oscillaHon	
  
›  Applied	
  filter	
  (Buferworth	
  high	
  pass,	
  cut	
  off	
  =	
  0.5	
  Hz)	
  

Turbulence	
  flights	
  BLLAST	
  

FL29	
  

FL23	
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›  60m	
  tower	
  (sonic):	
  10	
  Hz	
  

›  SUMO	
  5HP:	
  100	
  Hz	
  

Compare	
  to	
  60	
  m	
  tower	
  

19.06.2011	
   20.06.2011	
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Compare	
  to	
  60m	
  tower	
   Energy	
  spectra	
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TKE	
  profiles	
  (15.06.11)	
  

›  3-­‐4	
  legs	
  for	
  each	
  
height	
  level	
  

›  High	
  TKE	
  early	
  
aaernoon	
  

›  More	
  variaHon	
  in	
  
150m	
  

Stars:	
  TKE	
  over	
  one	
  
straight	
  leg	
  
	
  
Squares:	
  mean	
  over	
  	
  
all	
  legs	
  for	
  each	
  
height	
  level	
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›  SUMO	
  with	
  5HP	
  able	
  to	
  capture	
  evoluHon	
  
of	
  TKE	
  profiles	
  

›  Max	
  TKE	
  during	
  early	
  aaernoon	
  
›  Typical	
  morning/evening	
  profiles	
  

(increased	
  TKE	
  towards	
  the	
  ground)	
  

TKE	
  profiles	
  (27.06.11)	
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Summary	
  

›  SUMO	
  with	
  5HP	
  used	
  for	
  47	
  flights	
  during	
  the	
  BLLAST	
  campaign	
  

›  Comparing	
  spectra	
  from	
  SUMO	
  and	
  tower	
  	
  
›  SUMO	
  compares	
  with	
  tower	
  (best	
  for	
  first	
  2	
  flights)	
  
›  Filter	
  out	
  oscillaHon,	
  but	
  sHll	
  one	
  peak	
  in	
  SUMO	
  data	
  

›  SUMO	
  with	
  5HP	
  able	
  to	
  capture	
  evoluHon	
  of	
  TKE	
  profiles	
  	
  
›  Max	
  TKE	
  during	
  early	
  aaernoon	
  
›  Typical	
  morning/evening	
  profiles	
  

›  SUMO	
  with	
  5HP	
  have	
  a	
  potenHal	
  for	
  measurement	
  of	
  TKE,	
  
	
  	
  	
  	
  	
  but	
  sHll	
  some	
  issues	
  need	
  to	
  be	
  further	
  invesHgated	
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Thank	
  you	
  for	
  your	
  afenHon	
  


