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CLIMATE	
  PROJECTIONS	
  FOR	
  THE	
  SAINT	
  JOHNS	
  RIVER	
  DRAINAGE	
  BASIN	
  
 
Variables	
  modeled	
  using	
  HADCM,	
  

CSIRO,	
  MIROC,	
  and	
  the	
  vegetation	
  

model	
  (MC1)	
  include	
  temperature,	
  

precipitation,	
  vegetation	
  type	
  and	
  

distribution,	
  and	
  wildfire.	
  These	
  

variables	
  were	
  calculated	
  based	
  on	
  

historical	
  data	
  for	
  making	
  baseline	
  

comparisons,	
  and	
  were	
  projected	
  out	
  

to	
  2100.	
  	
  

	
  

These	
  projections	
  represent	
  a	
  likely	
  

range	
  of	
  possible	
  future	
  conditions	
  for	
  

the	
  Saint	
  Johns	
  River	
  drainage	
  basin	
  

(Figure	
  2).	
  As	
  climate	
  change	
  plays	
  

out,	
  we	
  may	
  be	
  able	
  to	
  make	
  more	
  

	
  

	
  

	
  

	
  

	
  

	
  

	
  

	
  

	
  

	
  

	
  

	
  

	
  

	
  

	
  

	
  

	
  

	
  

	
  

	
  

	
  

certain	
  projections.	
  We	
  also	
  may	
  

experience	
  surprises	
  and	
  unforeseen	
  

chains	
  of	
  cause-­‐and-­‐effect	
  that	
  could	
  

not	
  have	
  been	
  anticipated	
  today.	
  

	
  

Climate	
  change	
  projections	
  are	
  

provided	
  here	
  in	
  three	
  different	
  

formats	
  –	
  as	
  overall	
  averages,	
  as	
  

graphs	
  that	
  show	
  change	
  over	
  time,	
  

and	
  as	
  maps	
  displaying	
  averages	
  

across	
  defined	
  years.	
  We	
  focus	
  

specifically	
  on	
  climate	
  and	
  vegetation	
  

variables	
  for	
  the	
  historical	
  period	
  

(1961-­‐1990)	
  and	
  for	
  two	
  future	
  

periods	
  (2035-­‐45	
  and	
  2075-­‐85).	
  
	
  

Figure	
  2.	
  This	
  report	
  

comprises	
  projections	
  for	
  

the	
  counties	
  through	
  which	
  

the	
  St.	
  Johns	
  River	
  flows	
  

from	
  Okeechobee	
  County	
  in	
  

the	
  south	
  to	
  its	
  mouth	
  in	
  

Duval	
  County.	
  



 

 

TEMPERATURE	
  
	
  
The	
  projections	
  from	
  all	
  three	
  models	
  

agree,	
  with	
  high	
  certainty,	
  on	
  a	
  

warmer	
  future	
  for	
  the	
  Saint	
  Johns	
  

River	
  drainage	
  basin.	
  Projections	
  

indicate	
  an	
  average	
  increase	
  of	
  2-­‐4°	
  F	
  

by	
  2035-­‐2045	
  and	
  5-­‐8°	
  F	
  by	
  2075-­‐

2085	
  (Table	
  1;	
  Fig.	
  3).	
  The	
  projected	
  

increase	
  for	
  summer	
  tends	
  to	
  be	
  

higher	
  than	
  winter,	
  with	
  summer	
  

temperatures	
  increasing	
  1-­‐2°	
  F	
  more,	
  

on	
  average,	
  than	
  winter	
  temperature.	
  

	
  

	
  

	
  

	
  

	
  

Figure	
  3.	
  	
  Average	
  annual	
  temperature	
  for	
  the	
  Saint	
  Johns	
  River	
  drainage	
  basin,	
  based	
  

on	
  historic	
  data	
  and	
  model	
  projections	
  from	
  three	
  global	
  climate	
  models.	
  	
  

	
  

	
  
	
  

Table	
  1.	
  Projected	
  increase	
  in	
  average	
  temperature	
  in	
  the	
  St	
  Johns	
  River	
  drainage	
  

basin,	
  from	
  three	
  different	
  global	
  climate	
  models.	
  Future	
  projected	
  temperature	
  is	
  

shown	
  as	
  change	
  in	
  degrees	
  Fahrenheit,	
  as	
  compared	
  to	
  historic	
  averages	
  (1961-­‐1990).	
  	
   
	
   Season	
   Historic	
   2035-­‐45	
   2075-­‐85	
  
	
   	
  

	
   Annual	
   70.4°	
  F	
   +2.4	
  to	
  3.6°	
  F	
   +4.5	
  to	
  7.7°	
  F	
  

	
   Summer	
  (June-­‐Aug)	
   80.8°	
  F	
   +2.5	
  to	
  4.7°	
  F	
   +5.2	
  to	
  9.1°	
  F	
  

	
   Winter	
  (Dec-­‐Feb)	
   58.6°	
  F	
   +1.6	
  to	
  4.5°	
  F	
   +3.4	
  to	
  6.5°	
  F	
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Figure	
  4.	
  	
  Average	
  monthly	
  historic	
  (1961-­‐90)	
  temperature	
  compared	
  to	
  a	
  range	
  of	
  

future	
  projected	
  temperatures	
  from	
  3	
  different	
  climate	
  models	
  (HadCM,	
  CSIRO,	
  and	
  

MIROC),	
  for	
  2	
  different	
  time	
  periods	
  (2035-­‐45	
  and	
  2075-­‐85).	
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Figure	
  5.	
  Historic	
  (1961-­‐1990)	
  and	
  projected	
  temperatures	
  (2035-­‐45	
  and	
  2075-­‐85)	
  for	
  

the	
  Saint	
  Johns	
  River	
  drainage	
  basin,	
  in	
  degrees	
  Fahrenheit.	
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Figure	
  6.	
  Projected	
  temperature	
  CHANGE	
  from	
  historic	
  (1961-­‐1990)	
  to	
  two	
  future	
  time	
  

periods	
  (2035-­‐45	
  and	
  2075-­‐85)	
  for	
  the	
  Saint	
  Johns	
  River	
  drainage	
  basin,	
  in	
  degrees	
  

Fahrenheit.	
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PRECIPITATION	
  
	
  
Projections	
  for	
  future	
  precipitation	
  

vary	
  among	
  the	
  three	
  models,	
  with	
  a	
  

range	
  from	
  much	
  drier	
  (MIROC	
  model	
  

–	
  see	
  Fig.	
  7)	
  to	
  about	
  the	
  same	
  as	
  

historic	
  patterns	
  (CSIRO	
  and	
  HadCM	
  

models).	
  One	
  model	
  (CSIRO	
  –	
  see	
  Fig.	
  

11)	
  shows	
  wetter	
  conditions	
  mid-­‐

century	
  in	
  the	
  summer,	
  but	
  with	
  

warmer	
  temperatures	
  and	
  higher	
  

evaporation,	
  soil	
  moisture	
  is	
  not	
  likely	
  

to	
  increase.	
  As	
  a	
  result,	
  under	
  all	
  three	
  

models’	
  projected	
  conditions,	
  an	
  

increase	
  in	
  drought	
  conditions	
  can	
  be	
  

expected.	
  

 

 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
	
  

Table	
  2.	
  Average	
  historical	
  (1961-­‐1990)	
  precipitation	
  in	
  the	
  St	
  Johns	
  River	
  drainage	
  

basin,	
  in	
  inches,	
  and	
  changes	
  in	
  projected	
  precipitation	
  for	
  two	
  time	
  periods	
  (2035-­‐45	
  

and	
  2075-­‐85)	
  based	
  on	
  projections	
  from	
  three	
  global	
  climate	
  models.	
  

	
  

Time	
  period	
   Average	
  annual	
  precipitation	
  	
  
	
   	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  (%	
  change	
  from	
  historic)	
  

Historic	
   50.6	
  in.	
  

2035-­‐45	
   	
  	
  32.5	
  to	
  59.8	
  in.	
  (-­‐36%	
  to	
  +18%)	
  

2075-­‐85	
   20.7	
  to	
  54.6	
  in.	
  (-­‐59%	
  to	
  -­‐	
  8%)	
  

Figure	
  7.	
  Average	
  annual	
  precipitation	
  across	
  the	
  Saint	
  Johns	
  River	
  drainage	
  basin,	
  

depicting	
  historical	
  data	
  (black	
  line	
  –	
  1961-­‐1990)	
  and	
  three	
  global	
  climate	
  models	
  

projected	
  out	
  to	
  2100.	
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Figure	
  8.	
  Projected	
  monthly	
  change	
  in	
  precipitation,	
  in	
  inches,	
  for	
  two	
  different	
  time	
  

periods	
  (2035-­‐45	
  and	
  2075-­‐85)	
  as	
  compared	
  to	
  historic	
  (1961-­‐1990)	
  monthly	
  averages.	
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Figure	
  9.	
  Historic	
  (1961-­‐1990)	
  and	
  projected	
  (2035-­‐45	
  and	
  2075-­‐85)	
  precipitation	
  for	
  the	
  

Saint	
  Johns	
  River	
  drainage	
  basin,	
  in	
  inches.	
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Figure	
  10.	
  Projected	
  precipitation	
  CHANGE	
  from	
  historic	
  (1961-­‐1990)	
  to	
  two	
  future	
  time	
  

periods	
  (2035-­‐45	
  and	
  2075-­‐85)	
  for	
  the	
  Saint	
  Johns	
  River	
  drainage	
  basin,	
  in	
  inches. 
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Figure	
  12.	
  Images	
  of	
  current	
  and	
  projected	
  inundation	
  with	
  a	
  2	
  meter	
  

(approximately	
  6	
  foot)	
  sea	
  level	
  rise.	
  From:	
  http://flood.firetree.net/?ll=43.3251,-­‐

101.6015&z=13&m=7. 
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including 
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conditions 
 

 
 

 
 
 
 
 
 
 
 
 
b. St. Johns 
River Lower 
Basin, 
including 
Jacksonville 
area – two 
meter sea 
level rise. 
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c. St. Johns 
River, Lake 
George 
region – 
current 
conditions 
 
 

 
 

 
 
 
 
 
 
 
 
 
 
 
d. St. Johns 
River, Lake 
George region 
– two meter 
sea level rise. 
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e. St. Johns 
River, Middle 
Basin – 
current 
conditions. 

 
 

 
 
 
 
 
 
 
 
 
 
 
f. St. Johns 
River, Middle 
Basin – two 
meter sea 
level rise. 
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g. St. Johns 
River, Upper 
Basin – current 
conditions.  
 

 
 

 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
h. St. Johns 
River, Upper 
Basin – two 
meter sea level 
rise. 
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Figure	
  12.	
  The	
  MC1	
  model	
  shows	
  suitable	
  growing	
  conditions	
  for	
  native	
  types	
  of	
  

vegetation,	
  but	
  not	
  actual	
  vegetation	
  or	
  non-­‐native	
  vegetation.	
  Land-­‐use	
  changes,	
  such	
  

as	
  agriculture	
  or	
  housing,	
  also	
  are	
  not	
  reflected	
  in	
  this	
  output.	
  Actual	
  vegetation	
  in	
  the	
  

future	
  will	
  depend	
  not	
  only	
  on	
  climate	
  conditions,	
  but	
  also	
  on	
  land	
  use,	
  non-­‐native	
  

species,	
  and	
  response	
  time	
  needed	
  for	
  natural	
  changes	
  from	
  one	
  vegetation	
  type	
  to	
  

another	
  (new	
  forest	
  types	
  do	
  not	
  occur	
  overnight,	
  for	
  example,	
  as	
  they	
  may	
  need	
  

decades	
  or	
  centuries	
  to	
  become	
  established).
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Figure	
  13.	
  Average	
  annual	
  biomass	
  consumed	
  by	
  wildfire	
  in	
  the	
  Saint	
  Johns	
  River	
  

drainage	
  basin,	
  shown	
  for	
  the	
  historic	
  period	
  (1960-­‐1991)	
  and	
  projected	
  for	
  two	
  future	
  

periods	
  (2035-­‐45	
  and	
  2075-­‐85),	
  using	
  three	
  global	
  climate	
  models.	
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