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Drought	  Defini2ons	  
	  

•  Meteorological:	  degree	  of	  dryness	  over	  a	  defined	  period	  of	  
2me	  

•  Agricultural:	  linking	  meteorological	  drought	  w/	  ag	  impacts	  
•  Hydrologic:	  precipita2on	  deficits	  and	  their	  effect	  on	  the	  

hydrologic	  system	  
•  Socio-‐economic:	  demand	  for	  an	  economic	  good	  exceeds	  

supply	  as	  a	  result	  of	  a	  weather/climate	  induced	  related	  
shorYall	  in	  water	  supply	  

	  
Wilhite,	  D.A.	  and	  Glantz,	  M.H.,	  Understanding	  the	  Drought	  Phenomenon:	  The	  Role	  of	  Defini8ons	  
(1985)	  
	  





Defini2onal	  Issues	  
“In	  my	  opinion,	  the	  preferred	  defini2on	  
would	  be	  that	  which	  has	  the	  most	  universal	  range	  of	  
applica2on,	  the	  one	  that	  works	  in	  the	  largest	  number	  of	  
circumstances.”	  
	  
“Most	  concepts	  of	  drought	  involve	  a	  water	  balance.	  
This	  implies	  that	  both	  supply	  and	  demand	  must	  be	  
considered,	  as	  well	  as	  the	  ques2on	  of	  whether	  there	  
is	  “enough”	  (and,	  enough	  for	  what?).	  Thus,	  through	  
2me	  I	  have	  come	  to	  favor	  a	  simple	  defini2on;	  that	  is,	  
insufficient	  water	  to	  meet	  needs.”	  



Drought:	  Supply	  and	  Demand	  
•  Supply	  =	  physical	  climate	  system	  (biological	  
feedbacks	  complicate	  this),	  	  

•  Demand	  =	  ecosystems,	  human	  interac2ons,	  
subject	  to	  manipula2on/interven2on	  to	  smooth	  
supply	  varia2on	  

	  
“It	  is	  mostly	  because	  of	  this	  demand	  side	  and	  the	  
proper2es	  and	  causes	  of	  its	  variability	  that	  I	  feel	  we	  
cannot	  escape	  considera2on	  of	  impacts	  in	  how	  we	  
characterize	  and	  describe	  drought.	  This	  approach	  
in	  effect	  defines	  drought	  in	  terms	  of	  its	  impacts”	  



Tracking	  and	  Depic2ng	  Drought	  

“In	  developing	  an	  index	  to	  assess	  drought	  status,	  we	  
quickly	  discover	  that	  we	  cannot	  escape	  from	  the	  issue	  of	  
defining	  drought	  itself”	  
	  
Index	  development:	  “A	  typical	  sequence	  is	  as	  follows.	  
Someone	  hatches	  an	  idea	  for	  a	  new	  index;	  an	  algorithm	  
and	  code	  are	  created;	  requisite	  observa2onal	  input	  data	  
(2me	  series)	  are	  assembled,	  usually	  at	  considerable	  
travail	  and	  effort,	  oien	  based	  on	  different	  periods	  of	  
record,	  not	  always	  homogeneous,	  and	  many	  2mes	  
exhibi2ng	  unusual	  sta2s2cal	  proper2es.”	  
	  



Developing	  &	  Evalua2ng	  Indices	  
	  
EvaluaFon:	  “Such	  intensive	  evalua2ons,	  especially	  once	  an	  index	  
is	  in	  use,	  take	  a	  great	  deal	  of	  effort	  and	  are	  difficult	  to	  jus2fy	  in	  
the	  opera2onal	  environment	  of	  an	  agency….	  The	  evalua2ons	  
oien	  involve	  ac2vi2es	  that	  such	  agencies	  rarely	  seek:	  follow	  up	  
on	  a	  past	  acFvity,	  with	  risk	  of	  an	  unfavorable	  outcome.”	  
	  
•  What	  is	  the	  purpose	  of	  the	  index?	  
•  Who	  is	  the	  audience?	  
•  What	  info.	  does	  the	  index	  convey	  and	  at	  what	  2mescale?	  







Standardized	  Precipita2on	  Index	  
“recognize	  and	  even	  emphasize	  that	  accumulated	  
precipita2on	  can	  be	  simultaneously	  in	  excess	  and	  deficit	  
on	  different	  2mescales”	  
	  
1.  What	  is	  the	  absolute	  amount	  of	  precipita2on	  that	  has	  

fallen?	  
2.  What	  is	  the	  departure	  from	  average?	  
3.  What	  is	  the	  departure	  in	  percentage	  terms?	  
4.  What	  is	  the	  value	  in	  frequency	  space	  (percen2le)?	  
5.  What	  is	  a	  single	  number	  that	  best	  encompasses	  this	  

informa2on?	  





Issues	  with	  Depic2ng	  Drought	  

•  Regional	  differences	  (wet	  area	  in	  drought	  vs.	  dry	  
areas	  in	  drought)	  

•  Lags	  in	  the	  system	  (e.g.	  hydrological	  drought,	  snow	  
drought?)	  

•  Seasonality	  differences	  
•  Flash	  droughts	  
“Water	  supply	  regions	  for	  agriculture,	  human	  consump2on,	  recrea2on,	  
power,	  naviga2on,	  fish,	  and	  wildlife	  can	  be	  hundreds	  or	  thousands	  of	  miles	  
from	  demand	  regions.	  As	  a	  result,	  severe	  and	  substan2al	  drought	  impacts	  in	  
one	  loca2on	  can	  occur	  as	  a	  result	  of	  climate	  events	  far	  away,	  or	  long	  ago,	  or	  
both.”	  





U.S.	  Drought	  Monitor	  
•  Assessment	  of	  current	  condi2ons	  

•  The	  U.S.	  Drought	  Monitor	  is	  NOT	  
a	  model	  

	  
•  The	  U.S.	  Drought	  Monitor	  is	  NOT	  

interpre2ng	  just	  precipita2on	  
	  
•  The	  U.S.	  Drought	  Monitor	  is	  NOT	  

a	  forecast	  or	  drought	  declara2on	  
–  Can	  be	  used	  in	  this	  way	  though	  

	  

•  Iden2fying	  impacts	  	  
–  “S”	  short-‐term	  impacts,	  “L”	  long-‐term	  

impacts	  or	  “SL”	  for	  a	  combina2on	  of	  both	  

•  Incorporate	  local	  expert	  input	  
–  Accomplished	  via	  email	  and	  impact	  reports	  
	  

•  Authors	  try	  to	  be	  as	  objecFve	  as	  
possible	  (using	  the	  percen2les	  
methodology)	  
–  The	  data	  must	  support	  the	  depic2on	  on	  

the	  map	  

	  
•  	  “Convergence	  of	  evidence”	  

approach	  

“It	  is	  not	  likely	  that	  there	  is	  an	  easy	  way	  out	  
of	  this	  depic2on	  dilemma.	  Drought	  is	  a	  
many-‐headed	  creature,	  and	  its	  full	  	  
descrip2on	  requires	  an	  equally	  diverse	  
menagerie	  of	  indices	  and	  indicators.”	  



Impact	  Informa2on	  
“The	  effect	  of	  drought	  varies	  widely,	  and	  the	  same	  physical	  
climate	  sequence	  can	  easily	  produce	  very	  different	  impacts	  to	  a	  
wide	  variety	  of	  economic	  sectors,	  ranging	  from	  none	  to	  extreme.	  
In	  essence,	  as	  with	  rainbows,	  each	  person	  experiences	  their	  
own	  drought.”	  

Drought	  Impact	  Reporter	   CoCoRaHS	  Condi2on	  Reports	  



5-‐Prac2cal	  Issues	  for	  Indicators	  and	  
Ecological	  Drought	  

1)	  2me	  scale	  
2)	  probability	  
3)	  precipita2on	  deficit	  
4)	  applica2on	  of	  eco	  
drought	  to	  precipita2on	  
and	  to	  EAW	  
5)	  the	  rela2onship	  of	  the	  
defini2on	  to	  the	  impacts.	  	  
	  
McKee	  et	  al.	  1993	  
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