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Posi3ve	  intercept	  (0	  posi3ve	  humidity	  excursions	  along	  the	  trajectory)	  in	  both	  Δ2H	  and	  Δ18O.	  
	  
	  

With	  no	  substan3al	  advec3on	  or	  surface	  flux	  input,	  the	  Rayleigh	  frac3ona3on	  predicts	  
depleted	  rainfall	  isotopic	  composi3on	  rela3ve	  to	  the	  measured	  values.	  

	  
	  

Possible	  explana<on:	  	  
post-‐condensa<on	  process,	  such	  as	  evapora<on	  of	  falling	  raindrops	  



Mo3va3on	  

•  Determine	  the	  degree	  of	  isotopic	  
equilibrium	  between	  raindrops	  and	  the	  
surrounding	  vapor	  

•  Relate	  this	  degree	  of	  equilibra3on	  to	  the	  
intensity	  of	  convec3on	  determined	  from	  
sequen3al	  rainfall	  



Study	  site	  and	  data	  collec3on	  

•  Mpala	  Research	  Center,	  Laikipia	  
district,	  Central	  Kenya	  

•  Data	  collec3on:	  	  
–  Temperature	  
–  Rela3ve	  humidity	  
–  Rain	  rate	  
–  Con3nuous	  vapor	  isotopic	  
composi3on	  

– High	  resolu3on	  rain	  sampling	  for	  
isotopic	  composi3on	  from	  17	  rain	  
events	  



Eddy covariance tower configuration 
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Storm	  evolu3on:	  	  
rain	  rate	  and	  δ18O	  
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Storm	  evolu3on:	  	  
rain	  rate	  and	  δ18O	  

Low	  pressure	  

Surface	  air	  
(heavier)	  sucked	  up	  
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A	  proof	  of	  convec3ve	  rainfall	  ?	  

C.	  Risi	  et	  al.,	  Q.	  J.	  R.	  Meteorol.	  Soc.	  136(s1):	  227–242	  (2010)	  
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Δ	  18O	  
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Condensing	  the	  vapor:	  what	  
would	  the	  liquid	  look	  like?	  
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Δ18ORain-‐leq	  
	  



Intra-‐storm	  evolu3on	  
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Early	  rain	  
Low	  rela<ve	  humidity	  

Late	  rain	  
High	  rela<ve	  humidity	  

Raindrop	  	  
re-‐evapora3on	  

Rain	  accumula3ng	  at	  the	  surface	  

Rain	  	  
re-‐evapora3on	  



Conclusion	  /	  Perspec3ve	  

•  First	  part	  of	  the	  evolu3on	  of	  the	  isotopic	  
composi3on	  of	  the	  rain	  throughout	  an	  event	  is	  in	  
agreement	  with	  re-‐evapora3on	  of	  raindrops.	  

•  Rain	  goes	  back	  towards	  equilibrium	  as	  a	  result	  of	  
evapora3on	  from	  the	  soil:	  large	  amount	  of	  water	  
with	  approx.	  same	  composi3on	  gives	  a	  stable	  
signal	  (frac3ona3on	  with	  transport)	  

•  Need	  for	  a	  model	  of	  re-‐evapora3on	  to	  explain	  
the	  mechanisms	  of	  the	  evolu3on	  observed.	  



MONDAY,	  DECEMBER	  09,	  2013,	  	  
1:40	  PM	  –	  6:00	  PM,	  Hall	  A-‐C	  (Moscone	  South)	  
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