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 d
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 d
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 d
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 p
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 c
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l d
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 c
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 d
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 c
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 d
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 d
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l d
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 m
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 d
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 d
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 d
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 d
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 p
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 p
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 o
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ió
n 

en
 l

os
 r

en
di

m
ie

nt
os

 d
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os
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 d
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 c
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 d
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 d
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 c
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 c
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 d
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da
d 

de
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 d
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o 
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ie
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em

pl
ea

nd
o 

só
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 c
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r 
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n 
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n 
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st
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m
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ne
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 in
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ió
n 
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e 

pr
op

or
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on
an

 d
ife

re
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ro
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ed
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 c

ua
nt

ita
tiv
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 i
nd

ic
ad

or
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 g

en
er

ar
 u

n 

ín
di

ce
 d

e 
fá
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l c

ál
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lo
 e

 in
te

rp
re

ta
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ón
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ue
 in

te
gr

e 
en
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n 
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lo

 v
al

or
 la

 c
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id
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al

vo
rs
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t a
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Lo
s 

en
fo

qu
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ar

a 
ge

ne
ra

r 
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di
ce

s 
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 c
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id
ad

 t
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 c
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at
iv
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 c
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o 

cu
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tit
at

iv
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n 

va
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do
s 

y 
so

n 
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fe
re

nt
es

 p
ar

a 
di

fe
re

nt
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 e
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al
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, p

or
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 ta
nt
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 n

o 
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se
en

 e
l 

m
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m
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tit
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er
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ra

 
y 

E
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ve
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A
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s 
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n 

pr
op

ue
st

o 
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on
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tiv
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 m

ul
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lic
at

iv
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 q
ue

 c
om
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na
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 d

e 
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ve
rs
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or
m
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, 
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s 

fu
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io
ne
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de

l s
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lo
 p

on
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cu

er
do

 c
on

 e
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nt
er
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 d

el
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ve
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or
an
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P

ar
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n,
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 e
t 
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B

au
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1)
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ro
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n 
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 p
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ne
ra
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ne
s 
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m
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iz
an

 p
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m
ie

nt
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 m
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tiv
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m
ith

 e
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al
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S
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ie
n 

ex
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n 
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 d
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 d
e 

lo
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e 
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m
pí
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a 
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e 
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u 
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e 
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áf
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o 
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m
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n 

ne
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o 
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e 
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 e
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 d
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bl
e 

en
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 d
e 
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si
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n 
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 d

en
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d 
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er
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 c
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un

ifo
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 d
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m
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m
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st
o 
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s 
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 m
en

ci
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o 

se
 p

ue
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n 
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lic
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di
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en
te

 p
ar
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di

fe
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 c
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 c
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o 
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til

id
ad

 d
el
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 d
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y 

se
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m
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 fí
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m
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io
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s 
y 

la
s 
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a 
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m
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lid
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 d
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 s
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n 
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ad
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e 
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 c
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o 
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n 
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e 
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s 
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n 
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n 
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s 
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ra
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er
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ita
tiv
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o 

at
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ut
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 s
eñ

al
ad
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 p
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 lo

s 
ag
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to
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s 
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gi
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 p
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 c
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id

ad
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S
u 

m
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 d
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u 
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liz
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n 
y 
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o 

a 
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fic

a 
y 
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d 
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n 
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s 
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s 
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se
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e 
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a 
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n 
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e 

m
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m
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 s
e 
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ra

 d
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ir 

a 
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e 
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a 
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 d
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un
 c
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o 
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 m
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o 
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a 
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r ú
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 e
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a 
ge

og
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fic
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 p
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a 
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 e

l 
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gr
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fe
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e 
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 d
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n 
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e 
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, l

a 
cu

al
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 e

st
á 
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n 
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s 
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s 
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 d
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s 
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éx
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 e
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m
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 e
n 

es
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s 
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s 
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en
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in
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e 
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, 
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m
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 d
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d 
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en
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on
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A
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or
es
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re
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qu
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 d
e 
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s 

su
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r 
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nt
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l r
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n 
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s 
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áf
ic
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n 
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 p
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e 
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 c
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P
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m
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o 
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s 
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 c
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 d

e 
su
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m
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 d
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D
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n 
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t a
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In
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R
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M
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 o
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a 

R
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m
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m
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re
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D
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lid
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m
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y 

m
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ic
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ra
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D
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 d
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N
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e 
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 e
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 c
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P
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C
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m
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m
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or
gá
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M

O
; 
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o 
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s 
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m
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 p
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O
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do

s 
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m
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H
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o 
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C
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te

ni
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 d
e 
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s 
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en
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s 
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ás
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m
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N
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n 
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y 
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m
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ra
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y 
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ríc
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 d
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K

C
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 d
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ar
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m
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s 
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 d
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M
O
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s 
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st
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an
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 c
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o 

Á
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el
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A
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a 

C
en

tra
l, 

R
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eg

ov
 

y 
Jo

m
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v,
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de
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de

l 
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al
 

er
an

 
ve

rif
ic

ad
as
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rr

el
ac

io
ne

s 
en

tre
 d

ife
re

nt
es

 p
ro

pi
ed

ad
es

 d
el

 s
ue

lo
 y

 r
en

di
m

ie
nt

os
 d

e 
lo

s 
cu

lti
vo

s 

de
 g

ra
no

 (
pr

in
ci

pa
lm

en
te

 d
e 
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en

a,
 p

er
o 

se
 a

na
liz

ar
on

 ta
m
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én

 lo
s 
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lti

vo
s 

de
 tr
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o,

 

m
aí

z,
 c
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a 
y 

al
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no
s 

ot
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s)
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S
eg

ún
 e

st
os

 a
ut

or
es

, 
el

 c
ál

cu
lo

 d
e 

F 
se

 r
ec

om
ie

nd
a 

re
al

iz
ar

 c
on

 l
a 

ec
ua

ci
ón

 

si
gu

ie
nt

e:
  

 
(5

) 
 D

on
de

: C
M

O
, C

N
, P

, K
  y

 C
pH

 s
on

 lo
s 

co
ef

ic
ie

nt
es

 d
e 

“p
es

o”
  d

e 
ca

da
 p

ro
pi

ed
ad

 (o
 m

ás
 

bi
en

 d
e 

gr
up

o 
de

 p
ro

pi
ed

ad
es

); 
f(M

O
), 

f(N
, P

, K
) 

y 
f(p

H
) 

so
n 

al
gu

na
s 

fu
nc

io
ne

s,
 la

s 

cu
al

es
 

re
fle

ja
n 

en
 

un
a 

fo
rm

a 
ge

ne
ra

l 
el

 
ca
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ct

er
 

de
 

la
 

in
flu

en
ci

a 
de

 
es

ta
s 

pr
op

ie
da

de
s 

so
br

e 
la

 f
er

til
id

ad
 d

el
 s

ue
lo

. 
La

s 
va

lo
re

s 
de

 f
(M

O
), 

f(N
, 

P
, 

K
) 

y 
f(p

H
) 

va
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n 
en

tre
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 1

. 

C
on

 b
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e 
en

 e
l a

ná
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is
 e

st
ad
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o 
de
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 r

el
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n 

en
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s 
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de
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en
 s

el
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ad
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er
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en

te
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 p

ro
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 p
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s 
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s 
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ríc
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m
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l 
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la

s 
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 d
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ir 

cu
an
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 l
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 c

lim
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o 
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 n
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 s

e 
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do
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s 
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ie
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f(M
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, P

, K
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)
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C
)
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C

)
M

O
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C
F
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N
M

O
&

&
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(6
) 

   
(7

) 
  D
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A
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A
F,
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n,

 r
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ct
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en
te
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nt
en
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ip
ót

es
is

 d
e 

qu
e 

el
 ín

di
ce

 IH
T 

(o
 ín

di
ce

 d
e 

ar
id

ez
 d

e 
B

ud
yk

o)
 

se
 p

ue
de

 u
til

iz
ar

 p
ar

a 
pr

on
os

tic
ar

 la
 a

lte
ra

ci
ón

 e
n 

la
 f

er
til

id
ad

 d
e 

lo
s 

su
el

os
 

ag
ríc

ol
as

 a
tri

bu
ib

le
 a

l c
am

bi
o 

cl
im

át
ic

o 
gl

ob
al

. 

$ 
Lo

s 
pr

on
ós

tic
os

 d
e 

re
nd

im
ie

nt
os

 d
e 

m
aí

z 
y 

tri
go

 d
e 

te
m

po
ra

l r
ea

liz
ad

os
 c

on
 la

 

m
et

od
ol

og
ía

 d
e 

la
 F

A
O

 c
on

si
de

ra
nd

o 
lo

s 
ca

m
bi

os
 d

e 
C

O
2 

en
 la

 a
tm

ós
fe

ra
, 

ra
di

ac
ió

n 
fo

to
si

nt
ét

ic
am

en
te

 
ac

tiv
a,

 
te

m
pe

ra
tu

ra
, 

pr
ec

ip
ita

ci
ón

 
y 

ad
ic

io
na

lm
en

te
 e

l 
fa

ct
or

 d
e 

al
te

ra
ci

ón
 d

e 
la

 f
er

til
id

ad
 d

el
 s

ue
lo

 a
tri

bu
ib

le
 a

l 

ca
m

bi
o 

cl
im

át
ic

o 
gl

ob
al

 p
er

m
ite

 c
on

cl
ui

r 
qu

e 
en

 la
s 

re
gi

on
es

 d
e 

pa
ís

 (
co

m
o,

 

po
r 

ej
em

pl
o,

 l
os

 e
st

ad
os

 S
on

or
a,

 Z
ac

at
ec

as
, 

S
an

 L
ui

s 
P

ot
os

í, 
G

ua
na

ju
at

o,
 

P
ue

bl
a 

y 
E

st
ad

o 
de

 
M

éx
ic

o)
 

do
nd

e 
se

 
pr

on
os

tic
an

 
in

cr
em

en
to

s 
en

 
la

 

te
m

pe
ra

tu
ra

 d
el

 a
ire

 y
 a

um
en

to
s 

en
 la

 p
re

ci
pi

ta
ci

ón
, s

e 
es

pe
ra

n 
in

cr
em

en
to

s 

si
gn

ifi
ca

tiv
os

 e
n 

el
 re

nd
im

ie
nt

o 
(h

as
ta

 7
0 

%
) d

e 
es

to
s 

cu
lti

vo
s 

y 
m

ej
or

am
ie

nt
o 

de
 l

a 
fe

rti
lid

ad
 d

el
 s

ue
lo

. 
S

in
 e

m
ba

rg
o,

 e
n 

zo
na

s 
se

m
ih

úm
ed

as
 y

 h
úm

ed
as

 

tro
pi

ca
le

s 
(c

om
o,

 p
or

 e
je

m
pl

o,
 l

os
 e

st
ad

os
 J

al
is

co
, 

G
ua

na
ju

at
o,

 M
éx

ic
o 

y 

V
er

ac
ru

z)
 e

l a
um

en
to

 e
n 

la
 p

re
ci

pi
ta

ci
ón

 p
ue

de
 o

ca
si

on
ar

 u
n 

de
te

rio
ro

 d
e 

la
 

fe
rti

lid
ad

 d
e 

lo
s 

su
el

os
. 

E
l 

de
te

rio
ro

 d
e 

la
 f

er
til

id
ad

 n
at

ur
al

 d
e 

lo
s 

su
el

os
 

pr
ob

ab
le

m
en

te
 

af
ec

ta
rá

 
ne

ga
tiv

am
en

te
 

la
 

pr
od

uc
tiv

id
ad

 
de

 
lo

s 
te

rr
en

os
 

ag
ríc

ol
as

 e
n 

al
gu

na
s 

zo
na

s,
 c

au
sa

nd
o 

un
a 

di
sm

in
uc

ió
n 

en
 lo

s 
re

nd
im

ie
nt

os
 

ha
st

a 
de

 2
4%

.  

$ 
Lo

s 
re

su
lta

do
s 

de
 e

st
e 

tra
ba

jo
 in

di
ca

n 
qu

e 
se

 e
sp

er
a 

m
en

or
 v

ul
ne

ra
bi

lid
ad

 d
el

 

m
aí

z 
al

 
ca

m
bi

o 
cl

im
át

ic
o 

en
 

co
m

pa
ra

ci
ón

 
co

n 
lo

s 
pr

on
ós

tic
os

 
he

ch
os

 

an
te

rio
rm

en
te

 p
or

 F
lo

re
s 

et
 a

l. 
(2

00
3)

 y
 C

on
de

 e
t 

al
. 

(2
00

3)
; 

lo
 q

ue
 p

ue
de
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4

ex
pl

ic
ar

se
 p

or
 r

az
ón

 d
el

 u
so

 e
n 

es
te

 t
ra

ba
jo

 d
e 

un
 m

od
el

o 
di

fe
re

nt
e 

de
 

es
tim

ac
ió

n 
de

 la
 p

ro
du

ct
iv

id
ad

 p
ot

en
ci

al
 a

gr
íc

ol
a;

 q
ue

 a
un

 c
ua

nd
o 

co
ns

id
er

a 

un
 m

en
or

 n
iv

el
 d

e 
de

ta
lle

 e
n 

la
 m

od
el

ac
ió

n 
de

 lo
s 

pr
oc

es
os

 e
co

fis
io

ló
gi

co
s,

 e
s 

am
pl

ia
m

en
te

 u
til

iz
ad

o 
y 

ac
ep

ta
do

 a
 n

iv
el

 m
un

di
al

, y
 ú

til
 p

ar
a 

cu
al

qu
ie

r c
ul

tiv
o.

 

A
de

m
ás

, d
eb

id
o 

a 
la

 c
on

si
de

ra
ci

ón
 d

el
  f

ac
to

r d
e 

ca
m

bi
o 

en
 la

 fe
rti

lid
ad

 d
e 

lo
s 

te
rr

en
os

 a
gr

íc
ol

as
 d

e 
te

m
po

ra
l 

at
rib

ui
bl

e 
al

 c
am

bi
o 

cl
im

át
ic

o,
 u

til
iz

an
do

 e
l 

ín
di

ce
 in

te
gr

al
 d

e 
fe

rti
lid

ad
 d

el
 s

ue
lo

. 

$ 
E

n 
la

s 
re

gi
on

es
 d

el
 p

aí
s 

do
nd

e 
se

 e
sp

er
a 

pé
rd

id
a 

si
gn

ifi
ca

tiv
a 

de
 c

os
ec

ha
 d

e 

m
aí

z 
y 

tri
go

 p
or

 (
po

r 
ej

em
pl

o,
 e

n 
lo

s 
es

ta
do

s 
de

 J
al

is
co

, 
S

an
 L

ui
s 

P
ot

os
í, 

Za
ca

te
ca

s,
 G

ua
na

ju
at

o,
 G

ue
rr

er
o,

 P
ue

bl
a 

y 
M

éx
ic

o)
 s

e 
pu

ed
e 

re
du

ci
r 

el
 

im
pa

ct
o 

ne
ga

tiv
o 

de
l 

ca
m

bi
o 

cl
im

át
ic

o 
a 

tra
vé

s 
de

 c
am

bi
o 

de
 l

a 
fe

ch
a 

de
 

si
em

br
a 

ac
or

de
 a

 la
s 

nu
ev

as
 e

st
ac

io
ne

s 
de

 c
re

ci
m

ie
nt

o 
po

r 
di

sp
on

ib
ili

da
d 

de
 

hu
m

ed
ad

 y
 o

tra
s 

m
ed

id
as

 d
e 

m
iti

ga
ci

ón
 y

 a
da

pt
ac

ió
n.

 

$ 
E

l a
ná

lis
is

 d
e 

vu
ln

er
ab

ili
da

d 
de

 lo
s 

co
m

po
ne

nt
es

 d
el

 r
en

di
m

ie
nt

o 
fin

al
 d

e 
lo

s 

cu
lti

vo
s 

ag
ríc

ol
as

, 
ta

le
s 

co
m

o 
re

nd
im

ie
nt

o 
po

te
nc

ia
l, 

ín
di

ce
 d

e 
di

sp
on

ib
ili

da
d 

de
 a

gu
a 

en
 e

l s
ue

lo
 e

 ín
di

ce
 d

e 
fe

rti
lid

ad
, i

nd
ic

a 
qu

e 
es

 im
po

rta
nt

e 
co

ns
id

er
ar

 

la
 a

lte
ra

ci
ón

 d
e 

la
 f

er
til

id
ad

 d
el

 s
ue

lo
 a

gr
íc

ol
a 

at
rib

ui
bl

e 
al

 c
am

bi
o 

cl
im

át
ic

o.
 

Ig
no

ra
r e

st
e 

fa
ct

or
 p

ue
de

 c
au

sa
r e

rr
or

es
 s

ig
ni

fic
at

iv
os

, e
n 

m
ás

 d
e 

25
%

, e
n 

la
s 

es
tim

ac
io

ne
s 

de
 lo

s 
re

nd
im

ie
nt

os
. 

$ 
La

s 
pr

ed
ic

ci
on

es
 p

re
lim

in
ar

es
 r

ea
liz

ad
as

 c
on

 e
l m

ét
od

o 
de

l I
H

T 
m

ue
st

ra
 q

ue
 

el
 c

am
bi

o 
cl

im
át

ic
o 

es
pe

ra
do

 d
ur

an
te

 e
l s

ig
lo

 X
X

I p
ro

ba
bl

em
en

te
 c

au
sa

rá
 lo

s 

ef
ec

to
s 

si
gu

ie
nt

es
 e

n 
al

te
ra

ci
ón

 d
e 

fe
rti

lid
ad

 d
el

 s
ue

lo
 a

gr
íc

ol
a:

  

- 
U

n 
m

od
er

ad
o 

y 
dé

bi
l d

ec
re

m
en

to
 e

n 
la

 fe
rti

lid
ad

 d
e 

la
 c

ap
a 

ar
ab

le
 d

e 

lo
s 

su
el

os
 v

írg
en

es
, 

pr
in

ci
pa

lm
en

te
 e

n 
la

 r
eg

ió
n 

ce
nt

ra
l 

de
 M

éx
ic

o,
 

do
nd

e 
la

 p
ro

du
cc

ió
n 

de
 g

ra
no

s 
es

 im
po

rta
nt

e 
ah

or
a;

  

- 
U

n 
re

la
tiv

am
en

te
 

si
gn

ifi
ca

tiv
o 

de
cr

em
en

to
 

(m
ay

or
 

de
l 

20
%

) 
en

 
la

 

fe
rti

lid
ad

 d
e 

lo
s 

su
el

os
 e

n 
la

s 
zo

na
s 

tro
pi

ca
le

s 
hú

m
ed

as
 d

el
 s

ur
es

te
 d

e 

M
éx

ic
o 

do
nd

e 
es

tá
 c

on
ce

rta
da

 la
 p

ro
du

cc
ió

n 
de

 c
añ

a 
de

 a
zú

ca
r y

 o
tro

s 

cu
lti

vo
s 

tro
pi

ca
le

s 
de

 im
po

rta
nc

ia
. 
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La
m

en
ta

bl
em

en
te

 n
o 

se
 p

ue
de

 c
om

pa
ra

r 
lo

s 
pr

on
ós

tic
os

 d
e 

al
te

ra
ci

ón
 d

e 

fe
rti

lid
ad

 d
el

 s
ue

lo
 a

gr
íc

ol
a 

he
ch

os
 c

on
 e

l m
ét

od
o 

de
l I

H
T 

co
n 

ot
ro

s 
de

bi
do

 a
 

la
 p

rá
ct

ic
am

en
te

 a
us

en
ci

a 
de

 ta
le

s 
tra

ba
jo

s 
en

 M
éx

ic
o.

  

$ 
E

n 
ca

so
 d

e 
du

pl
ic

ac
ió

n 
de

 la
 c

on
ce

nt
ra

ci
ón

 d
el

 C
O

2 
ac

tu
al

 e
n 

la
 a

tm
ós

fe
ra

 s
e 

es
pe

ra
 u

na
 e

st
im

ul
ac

ió
n 

de
 la

 a
si

m
ila

ci
ón

 d
e 

ca
rb

on
o 

en
 la

s 
pl

an
ta

s 
C

3 
(c

om
o 

el
 tr

ig
o)

 e
n 

m
ay

or
 m

ed
id

a,
 e

n 
co

m
pa

ra
ci

ón
 c

on
 la

s 
pl

an
ta

s 
C

4 
(c

om
o 

el
 m

aí
z)

. 

E
st

o 
tra

er
á 

co
m

o 
co

ns
ec

ue
nc

ia
 u

n 
in

cr
em

en
to

 e
n 

lo
s 

re
nd

im
ie

nt
os

 p
ot

en
ci

al
es

 

(r
el

ac
io

na
do

s 
co

n 
la

 c
on

ce
nt

ra
ci

ón
 d

e 
C

O
2, 

la
 r

ad
ia

ci
ón

 s
ol

ar
 y

 t
em

pe
ra

tu
ra

 

de
l a

ire
) d

el
 o

rd
en

 d
el

 1
3 

al
 2

7%
; l

os
 in

cr
em

en
to

s 
m

ás
 b

aj
os

 s
e 

as
oc

ia
n 

a 
lo

s 

ca
so

s 
cu

an
do

 la
 te

m
pe

ra
tu

ra
 d

el
 a

ire
 re

ba
sa

 lo
s 

lím
ite

s 
té

rm
ic

os
 ó

pt
im

os
 p

ar
a 

lo
s 

cu
lti

vo
s.

 

$ 
La

s 
es

tim
ac

io
ne

s 
de

 
vu

ln
er

ab
ili

da
d 

de
 

lo
s 

cu
lti

vo
s 

ag
ríc

ol
as

 
al

 
ca

m
bi

o 

cl
im

át
ic

o 
en

 la
s 

zo
na

s 
tro

pi
ca

le
s 

hú
m

ed
as

 c
on

si
de

ra
n 

la
 n

ec
es

id
ad

 d
e 

re
al

iz
ar

 

m
ed

id
as

 d
e 

pr
ot

ec
ci

ón
 d

e 
lo

s 
te

rr
en

os
 c

on
tra

 s
u 

in
un

da
ci

ón
 y

 e
xc

es
o 

de
 a

gu
a 

en
 e

l s
ue

lo
 ta

le
s 

co
m

o 
pr

ev
en

ci
ón

 d
e 

de
sb

or
da

m
ie

nt
o 

de
 rí

os
 y

 a
pl

ic
ac

ió
n 

de
l 

dr
en

aj
e 

ag
ríc

ol
a 

pa
rc

el
ar

io
 d

e 
ap

oy
o.

 E
n 

ca
so

 d
e 

no
 c

um
pl

ir 
co

n 
es

ta
s 

m
ed

id
as

, 
la

s 
co

ns
ec

ue
nc

ia
s 

ob
vi

as
 

de
 

in
cr

em
en

to
 

de
 

la
 

pr
ec

ip
ita

ci
ón

 
y 

de
cr

em
en

to
 

de
l 

ín
di

ce
 

cl
im

át
ic

o 
IH

T 
co

ns
is

tir
án

 
en

 
da

ño
s 

m
uc

ho
 

m
ás

 

si
gn

ifi
ca

tiv
os

 q
ue

 lo
s 

pr
on

os
tic

ad
os

 a
nt

er
io

rm
en

te
. 

 6.
2.

 R
ec

om
en

da
ci

on
es

 

$ 
U

til
iz

ar
 la

 m
et

od
ol

og
ía

 d
es

ar
ro

lla
da

 y
 d

es
cr

ita
 e

n 
el

 p
re

se
nt

e 
tra

ba
jo

 p
ar

a:
 

- 
A

m
pl

ia
r 

el
 á

re
a 

de
 e

st
ud

io
 p

ar
a 

la
 e

st
im

ac
ió

n 
de

 la
 v

ul
ne

ra
bi

lid
ad

 d
e 

m
aí

z 
y 

tri
go

 y
 o

tro
s 

cu
lti

vo
s 

de
 i

m
po

rta
nc

ia
 n

ac
io

na
l 

de
 t

em
po

ra
l 

co
ns

id
er

an
do

 o
tro

s 
es

ta
do

s 
de

 M
éx

ic
o 

y 
ot

ra
s 

re
gi

on
es

 c
lim

át
ic

as
. 

- 
P

ro
no

st
ic

ar
 la

 v
ul

ne
ra

bi
lid

ad
 d

e 
di

fe
re

nt
es

 c
ul

tiv
os

 a
gr

íc
ol

as
 a

l c
am

bi
o 

cl
im

át
ic

o 
en

 lo
s 

te
rr

en
os

 c
on

 d
ife

re
nt

e 
ge

om
or

fo
lo

gí
a.

 

- 
P

ro
no

st
ic

ar
 la

 v
ul

ne
ra

bi
lid

ad
 d

e 
di

fe
re

nt
es

 c
ul

tiv
os

 a
gr

íc
ol

as
 u

til
iz

an
do

 

lo
s 

es
ce

na
rio

s 
cl

im
át

ic
os

 m
ás

 r
ec

ie
nt

es
, 

lo
s 

cu
al

es
 s

e 
su

po
ne

 d
eb

en
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pu
bl

ic
ar

se
 

po
st

er
io

rm
en

te
 

y 
en

 
lo

s 
cu

al
es

 
de

be
ría

 
re

so
lv

er
se

 
el

 

pr
ob

le
m

a 
de

l p
ro

nó
st

ic
o 

m
ás

 c
on

fia
bl

e 
de

 c
am

bi
o 

de
 p

re
ci

pi
ta

ci
ón

. 

- 
C

on
si

de
ra

r 
lo

s 
re

su
lta

do
s 

de
 u

na
 v

al
or

ac
ió

n 
re

ci
en

te
 d

e 
lo

s 
es

ce
na

rio
s 

cl
im

át
ic

os
, r

el
ac

io
na

do
s 

co
n 

se
qu

ía
s 

m
as

 la
rg

as
 e

 in
te

ns
as

 d
ur

an
te

 la
 

es
ta

ci
ón

 d
e 

cr
ec

im
ie

nt
o 

de
 l

os
 c

ul
tiv

os
 y

 l
a 

in
te

ns
ifi

ca
ci

ón
 d

e 
lo

s 

ev
en

to
s 

de
 p

re
ci

pi
ta

ci
ón

, f
ac

tib
le

 d
e 

oc
ur

rir
 p

rin
ci

pa
lm

en
te

 e
n 

la
s 

zo
na

s 

tro
pi

ca
le

s 
e 

in
te

rtr
op

ic
al

es
(IP

C
C

, 2
00

7a
). 

- 
E

st
ab

le
ce

r 
la

 r
el

ac
ió

n 
en

tre
 e

l 
ín

di
ce

 h
id

ro
té

rm
ic

o 
lo

ca
l 

y 
el

 í
nd

ic
e 

in
te

gr
al

 d
e 

fe
rti

lid
ad

 p
ar

a 
lo

s 
su

el
os

 a
gr

íc
ol

as
 d

e 
te

m
po

ra
l u

bi
ca

do
s 

en
 

te
rr

en
os

 c
on

 d
ife

re
nt

e 
ge

om
or

fo
lo

gí
a 

y 
co

nt
ra

st
ar

la
 c

on
 l

a 
re

la
ci

ón
 

si
m

ila
r 

pa
ra

 l
os

 s
ue

lo
s 

ví
rg

en
es

 n
o 

us
ad

os
 e

n 
la

 a
gr

ic
ul

tu
ra

, 
pe

ro
 

ub
ic

ad
os

 e
n 

lo
s 

te
rr

en
os

 c
on

 la
 m

is
m

a 
ge

om
or

fo
lo

gí
a.

 

$ 
R

ea
liz

ar
 e

st
im

ac
io

ne
s 

de
 l

a 
vu

ln
er

ab
ilid

ad
 d

e 
cu

lti
vo

s 
pa

ra
 z

on
as

 p
ro

du
ct

or
as

 

im
po

rta
nt

es
 e

n 
M

éx
ic

o,
 c

on
si

de
ra

nd
o:

 

- 
C
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Anexo B. 

123456789101112131415161718
Enero4.13.94.34.14.13.83.42.93.93.73.62.92.72.62.32.22.12.4
Febrero3.83.53.93.74.03.84.13.73.63.33.33.12.93.22.92.82.93.3
Marzo4.44.15.55.05.64.74.43.64.03.53.73.33.23.22.92.72.62.6
Abril3.02.64.03.64.84.04.73.72.92.73.13.13.03.22.42.01.51.2
Mayo3.32.64.03.34.23.23.53.02.52.42.52.32.12.52.12.12.32.9
Junio3.52.93.53.13.42.82.92.72.52.62.62.72.62.72.52.42.52.4
Julio2.82.23.32.43.02.63.23.22.02.22.22.42.42.82.62.62.83.3
Agosto2.72.02.22.01.92.02.42.92.22.32.42.52.43.02.42.32.42.8
Septiembre3.32.52.82.52.62.63.03.22.42.52.62.72.63.12.62.52.53.0
Octubre3.62.83.83.23.83.13.23.02.72.72.72.62.52.92.62.62.72.9
Noviembre2.72.73.43.23.63.53.73.62.72.52.70.72.53.22.52.52.82.9
Diciembre3.23.63.53.53.53.64.14.03.73.73.83.53.33.52.92.72.62.7

123456789101112131415161718
Enero0.70.90.80.90.81.01.01.11.11.21.31.51.61.41.61.61.50.9
Febrero0.70.50.80.70.70.80.91.00.80.80.90.90.80.90.80.91.00.8
Marzo1.10.81.00.90.91.00.91.11.11.11.31.31.21.31.21.21.31.3
Abril0.81.00.91.00.90.90.80.91.11.11.11.11.01.01.01.01.11.3
Mayo1.12.01.31.51.31.31.01.11.41.31.31.11.01.20.90.90.91.1
Junio1.11.00.80.80.60.90.81.01.21.41.31.41.51.21.51.51.31.0
Julio1.31.51.11.31.21.31.31.31.41.31.31.21.11.21.00.90.80.6
Agosto1.61.41.81.61.81.51.61.41.31.31.31.31.31.31.31.21.11.0
Septiembre2.71.51.11.31.01.21.11.21.31.31.31.31.41.31.51.71.71.4
Octubre0.50.90.91.01.31.11.31.11.01.11.01.11.21.01.31.61.51.1
Noviembre0.81.00.91.11.01.31.21.21.31.31.21.21.11.21.11.21.41.2
Diciembre1.01.01.21.21.31.11.11.00.90.81.01.11.11.11.21.31.41.1

REGIONES DE DOUGLAS MES

REGIONREGIONES DE DOUGLAS

Escenarios climáticos de las variables Temperatura, Precipitación y Radiación Global
por zonas de Douglas en la República Mexicana (Gay, 2003)

Modelo Climático: GFDL-R30. Cambio en la temperatura mensual por región (°C)

Modelo Climático: GFDL-R30. Cambio en la precipitación mensual por región (razón de cambio)



Anexo B. 

123456789101112131415161718
Enero1.01.11.01.01.11.11.11.11.01.01.00.90.90.90.91.01.01.0
Febrero1.01.11.01.11.11.11.11.21.11.01.11.11.11.11.11.11.11.1
Marzo1.01.01.01.01.11.11.11.01.01.01.01.01.01.01.01.01.11.0
Abril1.01.01.01.01.11.01.31.11.01.01.01.01.01.01.01.01.01.0
Mayo1.01.01.01.01.00.91.11.11.01.01.01.01.01.01.01.01.01.0
Junio1.01.01.01.01.01.11.11.11.00.90.90.90.91.00.90.91.01.0
Julio1.00.91.01.01.01.01.01.00.91.00.91.01.00.91.11.11.11.1
Agosto1.00.91.00.90.90.90.90.90.90.91.01.01.01.01.01.11.11.0
Septiembre1.01.01.01.01.01.01.01.01.01.01.01.01.01.11.01.01.01.0
Octubre1.01.01.01.01.01.01.01.01.01.01.01.01.01.11.00.91.01.0
Noviembre1.01.01.01.01.11.00.90.81.01.01.01.01.01.01.01.01.01.0
Diciembre1.01.11.01.01.01.01.01.01.01.11.01.01.01.01.00.90.90.9

123456789101112131415161718
Enero3.52.52.22.22.11.42.21.91.81.81.71.51.61.51.61.81.91.8
Febrero3.72.52.83.03.72.63.62.21.91.91.91.81.71.91.82.02.22.0
Marzo3.72.73.13.44.32.83.22.12.12.02.01.81.72.01.71.81.91.8
Abril3.52.73.23.34.23.03.42.42.22.12.32.42.22.72.12.12.32.1
Mayo3.32.63.33.74.73.53.22.32.32.12.22.22.12.42.12.12.22.1
Junio3.22.62.52.52.92.32.42.12.02.01.91.71.71.81.81.92.02.0
Julio3.42.73.33.44.22.62.62.02.22.12.11.91.92.01.92.02.12.0
Agosto3.32.72.93.13.72.83.02.12.42.32.32.22.12.32.12.22.31.9
Septiembre3.02.62.62.63.02.63.02.22.32.32.32.32.22.42.12.22.32.0
Octubre3.02.43.43.34.03.23.72.72.32.22.52.62.52.92.42.52.62.3
Noviembre3.22.42.93.03.52.92.82.42.22.12.22.22.22.32.32.42.42.4
Diciembre3.32.42.42.52.72.22.32.01.91.91.81.71.71.71.92.12.22.1

Escenarios climáticos de las variables Temperatura, Precipitación y Radiación Global
por zonas de Douglas en la República Mexicana (Gay, 2003) (Continuación)

REGION

REGIONREGIONES DE DOUGLAS

REGIONES DE DOUGLAS

Modelo Climático: GFDL-R30. Cambio en la radiacion mensual por región (razón de cambio)

Modelo Climático: CCC. Cambio en la temperatura mensual por región (°C)
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123456789101112131415161718
Enero0.60.90.50.50.50.50.50.50.60.70.70.80.90.70.91.00.91.4
Febrero1.00.81.10.91.00.80.90.80.91.01.00.90.90.80.91.01.11.4
Marzo1.00.70.90.70.70.70.80.80.70.70.70.80.90.81.01.11.01.0
Abril1.40.81.30.91.10.71.01.30.81.01.11.31.41.31.31.31.21.5
Mayo1.01.11.61.51.61.50.91.01.41.31.31.21.11.21.00.90.80.8
Junio1.61.71.31.21.10.90.80.81.01.00.90.80.70.80.70.70.70.8
Julio1.21.40.90.90.70.70.60.70.80.80.70.60.60.70.70.60.71.0
Agosto1.11.11.01.00.90.90.90.91.11.01.01.00.91.00.90.91.01.1
Septiembre1.81.61.21.21.01.00.90.90.90.90.80.70.70.70.70.80.80.9
Octubre0.61.00.91.41.41.91.61.51.31.21.31.21.21.21.31.41.51.4
Noviembre0.61.10.70.90.91.01.21.00.80.80.80.91.00.91.11.21.41.3
Diciembre0.40.60.40.50.40.70.70.71.21.01.00.90.90.81.01.21.41.4

123456789101112131415161718
Enero1.01.01.01.01.01.11.11.21.01.01.01.11.01.11.01.01.01.0
Febrero1.01.01.01.01.01.01.01.11.01.01.01.01.01.01.01.01.00.9
Marzo1.01.01.01.01.01.01.01.11.01.01.01.11.01.11.01.01.01.0
Abril1.01.01.01.01.01.01.01.01.01.01.01.01.01.00.90.90.90.9
Mayo1.01.01.01.01.00.91.01.00.90.90.90.90.90.91.01.01.01.0
Junio0.90.90.90.91.01.01.01.00.90.90.91.01.01.01.01.01.01.0
Julio1.00.91.01.01.01.11.01.01.01.01.11.11.11.01.01.01.00.9
Agosto1.01.01.01.01.11.01.01.01.01.01.01.01.01.01.01.01.00.9
Septiembre1.00.91.00.91.01.01.01.00.91.01.01.01.01.01.01.01.01.0
Octubre1.01.01.01.01.00.90.90.90.90.90.90.90.90.90.90.90.90.9
Noviembre1.01.01.01.01.01.01.01.00.91.01.01.01.01.00.90.90.90.9
Diciembre1.01.01.01.01.01.01.01.11.01.01.01.01.01.11.01.01.01.0

Escenarios climáticos de las variables Temperatura, Precipitación y Radiación Global
por zonas de Douglas en la República Mexicana (Gay, 2003) (Continuación)

REGION

REGIONREGIONES DE DOUGLAS

REGIONES DE DOUGLAS

Modelo Climático: CCC. Cambio en la precipitación mensual por región (razón de cambio)

Modelo Climático: CCC. Cambio en la radiacion mensual por región (razón de cambio)
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 Anexo D.  Valores anuales y estacionales del índice hidrotérmico local estimado, para el escenario climático de una atmósfera 
con concentración duplicada de CO2, usando los pronósticos climáticos del modelo GFDL-R30

LatitudLongitudAltitudPr (2xCO2)mT (2xCO2)mTnoctTdiurRg (2xCO2)mRbmRnmIHTECIHT
GradosGradosmmm

IxcamilpaPuebla118.0398.708065.425.423.028.210.054.445.44
218.0398.708062.727.124.530.015.503.526.66
318.0398.708065.330.627.733.515.672.7210.24
418.0398.7080616.932.129.234.817.381.8711.58
518.0398.7080677.931.929.034.416.251.6911.75
618.0398.70806264.629.827.431.813.361.549.96
718.0398.70806181.828.225.930.215.012.0110.00
818.0398.70806162.228.326.130.314.422.069.87
918.0398.70806215.928.126.230.013.741.948.700.93

1018.0398.7080676.027.425.329.613.362.798.26
1118.0398.7080614.126.424.229.012.863.616.34
1218.0398.708061.226.123.828.812.024.105.521.70

ArceliaGuerrero118.28100.2753025.128.125.830.810.043.306.58
218.28100.275301.829.627.232.315.392.497.62
318.28100.275300.632.329.735.016.071.9211.36
418.28100.275301.534.431.736.917.821.3412.46
518.28100.2753041.934.131.436.417.261.3012.97
618.28100.27530327.631.629.333.515.021.2811.64
718.28100.27530287.929.627.731.316.611.5011.79
818.28100.27530315.929.127.430.715.601.5411.35
918.28100.27530343.729.227.630.714.821.4610.01

1018.28100.27530110.629.327.631.113.611.809.450.65
1118.28100.2753012.428.927.131.012.642.237.55
1218.28100.275301.528.826.831.211.732.776.611.35

Izucar de M.Puebla118.6298.4712858.222.119.824.89.985.243.60
218.6298.4712852.423.921.426.715.644.366.94
318.6298.4712853.126.423.629.215.834.069.02
418.6298.47128516.727.924.930.717.713.2510.46
518.6298.47128580.127.424.430.017.143.2610.91
618.6298.471285241.126.624.028.815.032.738.91
718.6298.471285137.225.523.027.617.103.1910.49
818.6298.471285219.825.623.127.816.113.2910.02
918.6298.471285240.725.223.127.314.983.118.490.89

1018.6298.47128592.024.622.526.913.643.837.44
1118.6298.47128515.523.221.025.712.974.665.38
1218.6298.4712854.322.920.725.512.044.994.631.51

CoatepecVeracruz119.4596.95125284.618.917.220.98.034.783.13
219.4596.95125254.919.317.521.313.054.284.29
319.4596.95125279.822.720.325.113.754.347.03
419.4596.95125265.023.821.426.015.523.628.39

kcal cm
-2 

mes
-1adim

Estado EstaciónMeso
C



 Anexo D.  Valores anuales y estacionales del índice hidrotérmico local estimado, para el escenario climático de una atmósfera 
con concentración duplicada de CO2, usando los pronósticos climáticos del modelo GFDL-R30

LatitudLongitudAltitudPr (2xCO2)mT (2xCO2)mTnoctTdiurRg (2xCO2)mRbmRnmIHTECIHT
GradosGradosmmmkcal cm

-2 
mes

-1adim
Estado EstaciónMeso

C
519.4596.951252112.424.321.826.415.603.449.46
619.4596.951252415.523.921.625.813.563.008.66
719.4596.951252326.422.920.624.914.973.448.53
819.4596.951252327.623.321.025.313.913.428.080.63
919.4596.951252420.623.821.825.813.193.167.06

1019.4596.951252171.322.220.524.111.533.725.81
1119.4596.951252109.318.817.220.710.204.493.41
1219.4596.95125276.119.918.222.09.614.762.930.57

La HuertaJalisco119.47104.6350022.025.323.127.99.413.864.47
219.47104.635002.425.322.728.212.343.785.14
319.47104.635000.026.623.829.513.863.767.69
419.47104.635001.027.124.030.015.813.418.83
519.47104.635008.329.026.131.515.532.4510.39
619.47104.63500218.029.827.631.612.381.339.32
719.47104.63500288.228.226.329.813.821.549.52
819.47104.63500290.428.126.329.711.541.599.00
919.47104.63500310.128.026.529.512.931.578.43

1019.47104.6350086.527.926.429.511.341.817.560.61
1119.47104.6350073.526.224.528.110.372.615.41
1219.47104.6350018.626.124.328.310.813.174.701.14

ChapingoMéxico119.5098.88225015.315.212.718.29.196.281.87
219.5098.8822506.216.413.619.514.415.624.79
319.5098.88225013.019.516.422.614.455.836.11
419.5098.88225034.020.617.523.516.125.117.37
519.5098.88225062.520.517.423.116.145.008.34
619.5098.882250145.720.217.722.313.984.156.67
719.5098.882250157.719.116.721.115.214.417.76
819.5098.882250134.919.217.021.214.154.427.28
919.5098.882250121.419.217.221.214.054.486.400.98

1019.5098.88225046.418.316.120.712.435.284.99
1119.5098.88225016.914.812.517.411.305.802.95
1219.5098.8822507.016.213.919.010.696.092.461.47

AtlacomulcoMéxico119.8099.88252623.914.912.517.89.335.982.28
219.8099.8825264.115.712.918.813.535.503.39
319.8099.88252611.118.415.321.513.145.655.22
419.8099.88252630.919.916.623.014.425.026.14
519.8099.88252689.319.816.522.614.224.836.92
619.8099.882526186.919.416.721.612.824.166.86
719.8099.882526218.417.915.519.911.944.266.35
819.8099.882526210.218.215.820.312.504.385.96



 Anexo D.  Valores anuales y estacionales del índice hidrotérmico local estimado, para el escenario climático de una atmósfera 
con concentración duplicada de CO2, usando los pronósticos climáticos del modelo GFDL-R30

LatitudLongitudAltitudPr (2xCO2)mT (2xCO2)mTnoctTdiurRg (2xCO2)mRbmRnmIHTECIHT
GradosGradosmmmkcal cm

-2 
mes

-1adim
Estado EstaciónMeso

C
919.8099.882526175.218.015.920.012.264.375.130.59

1019.8099.88252654.917.114.919.511.345.244.13
1119.8099.88252619.415.713.418.410.525.582.57
1219.8099.8825267.715.413.118.29.715.861.910.92

JerécuaroGuanajuato120.13100.52193118.517.414.720.610.116.292.66
220.13100.5219315.017.915.021.214.365.633.81
320.13100.5219317.220.917.524.314.485.906.07
420.13100.5219318.722.318.825.516.015.057.34
520.13100.52193177.423.119.825.915.314.458.21
620.13100.521931154.622.820.125.013.433.538.03
720.13100.521931243.521.519.023.513.433.888.06
820.13100.521931230.821.619.323.713.523.857.33
920.13100.521931187.321.619.423.712.833.856.080.60

1020.13100.52193168.320.518.223.012.134.955.08
1120.13100.52193111.918.616.221.511.345.633.15
1220.13100.52193110.818.015.621.010.405.982.341.11

ZapopanJalisco120.72103.37157514.421.118.923.710.165.343.66
220.72103.3715758.821.619.224.314.664.814.82
320.72103.3715758.224.421.527.315.104.787.71
420.72103.3715755.725.622.328.617.614.379.27
520.72103.37157536.026.423.029.217.493.8910.57
620.72103.371575226.526.023.328.214.902.939.88
720.72103.371575331.923.721.525.514.013.149.32
820.72103.371575288.923.821.825.614.713.149.02
920.72103.371575196.824.122.325.914.223.008.00

1020.72103.37157563.523.321.425.312.703.866.640.64
1120.72103.37157517.821.119.123.411.894.884.32
1220.72103.37157517.520.818.923.110.605.043.431.19

TepatitlanJalisco120.80102.73174623.419.817.822.29.775.283.37
220.80102.7317465.820.318.022.914.364.884.55
320.80102.7317461.223.320.526.114.824.937.32
420.80102.7317464.224.721.627.616.824.298.73
520.80102.73174635.825.522.228.316.333.919.59
620.80102.731746209.025.823.527.714.732.5810.09
720.80102.731746361.823.621.925.013.562.669.39
820.80102.731746271.123.722.025.214.462.849.11
920.80102.731746221.023.922.325.513.882.827.92

1020.80102.73174632.623.021.225.012.523.826.530.65
1120.80102.73174614.820.919.023.110.954.593.88
1220.80102.7317464.120.418.722.610.294.883.351.18



 Anexo D.  Valores anuales y estacionales del índice hidrotérmico local estimado, para el escenario climático de una atmósfera 
con concentración duplicada de CO2, usando los pronósticos climáticos del modelo GFDL-R30

LatitudLongitudAltitudPr (2xCO2)mT (2xCO2)mTnoctTdiurRg (2xCO2)mRbmRnmIHTECIHT
GradosGradosmmmkcal cm

-2 
mes

-1adim
Estado EstaciónMeso

C
MagdalenaJalisco120.92103.97135916.620.918.523.810.435.713.52

220.92103.9713595.321.718.924.914.735.215.43
320.92103.9713598.624.220.927.615.205.377.19
420.92103.9713598.925.121.428.517.584.898.72
520.92103.97135932.126.522.929.617.914.2310.58
620.92103.971359243.026.724.028.917.172.8010.50
720.92103.971359386.724.722.526.515.052.969.09
820.92103.971359309.525.023.026.814.302.968.86
920.92103.971359189.525.223.427.015.222.878.92

1020.92103.97135954.124.322.326.513.493.847.310.63
1120.92103.97135915.022.119.924.812.235.074.40
1220.92103.97135914.421.219.123.810.765.313.291.50

Tuxpan de R. C.Veracruz120.9597.40243.322.821.923.97.182.714.36
220.9597.40236.023.822.725.111.892.345.47
320.9597.40232.227.626.328.912.311.598.59
420.9597.40240.229.728.231.114.641.2110.12
520.9597.402123.631.129.632.414.691.1011.04
620.9597.402272.031.329.732.615.131.0510.66
720.9597.402220.930.929.432.213.451.0810.88
820.9597.402257.031.229.732.514.381.1210.77
920.9597.402377.431.029.632.414.891.109.38

1020.9597.402185.929.228.030.612.831.378.270.63
1120.9597.402126.226.325.327.59.561.785.62
1220.9597.40270.624.323.425.58.622.354.551.11

San FelipeGuanajuato121.47101.20210215.214.912.717.68.746.172.44
221.47101.2021025.015.813.418.513.795.483.58
321.47101.2021023.419.816.922.714.305.696.14
421.47101.2021027.721.518.324.416.385.077.62
521.47101.20210244.922.018.724.815.874.758.37
621.47101.20210286.521.418.723.614.274.038.25
721.47101.202102170.220.217.722.215.194.187.97
821.47101.202102119.520.418.122.414.274.227.58
921.47101.202102111.320.218.122.313.894.336.421.03

1021.47101.20210231.118.516.420.812.245.274.84
1121.47101.20210212.615.112.917.711.135.872.75
1221.47101.20210214.715.713.718.210.225.982.201.83

SombrereteZacatecas123.63103.63235114.614.912.917.49.855.971.96
223.63103.63235110.816.314.018.913.295.413.32
323.63103.6323518.820.017.322.815.165.465.93
423.63103.6323515.722.219.224.916.074.717.73



 Anexo D.  Valores anuales y estacionales del índice hidrotérmico local estimado, para el escenario climático de una atmósfera 
con concentración duplicada de CO2, usando los pronósticos climáticos del modelo GFDL-R30

LatitudLongitudAltitudPr (2xCO2)mT (2xCO2)mTnoctTdiurRg (2xCO2)mRbmRnmIHTECIHT
GradosGradosmmmkcal cm

-2 
mes

-1adim
Estado EstaciónMeso

C
523.63103.63235125.224.120.926.814.744.189.35
623.63103.63235179.724.021.126.317.433.458.82
723.63103.632351164.122.520.024.515.153.588.54
823.63103.632351228.021.519.323.412.613.837.75
923.63103.632351123.121.419.523.313.553.836.660.89

1023.63103.63235160.419.918.022.011.714.824.87
1123.63103.63235119.017.915.920.410.705.542.74
1223.63103.63235123.815.113.317.49.235.811.571.51

NavojoaSonora127.08109.435411.924.322.526.68.334.013.37
227.08109.43548.125.323.227.812.183.454.55
327.08109.43543.427.925.430.412.722.937.59
427.08109.43540.328.825.731.616.182.859.68
527.08109.43540.531.928.634.516.861.8312.11
627.08109.435411.436.533.838.617.231.6111.73
727.08109.435488.337.034.838.714.582.439.23
827.08109.4354210.135.733.737.411.831.659.22
927.08109.435492.435.633.737.412.841.558.39

1027.08109.435431.332.830.835.111.401.418.011.79
1127.08109.435412.228.026.130.49.872.824.82
1227.08109.435411.024.522.726.98.654.052.873.17

El RosarioB.C.N1230.03115.721534.619.017.521.17.685.250.90
130.03115.721542.818.717.020.97.125.271.04
230.03115.721534.318.917.021.29.584.622.30
330.03115.721540.620.618.522.811.514.554.961.01
430.03115.72158.219.717.421.715.034.547.09
530.03115.72152.620.818.522.614.373.838.04
630.03115.72150.124.121.725.817.293.0110.38
730.03115.72153.025.623.227.416.482.7010.48
830.03115.721513.326.524.228.415.592.6210.27
930.03115.721528.926.324.228.413.332.747.58

1030.03115.72156.023.922.126.010.483.724.95
1130.03115.721511.620.618.922.89.204.872.25
1230.03115.721534.619.017.521.17.685.250.905.18

Notas: Pr -Precipitación; T -Temperatura; Rg -Radiación global; Rb -Radiación de onda larga; Rn -Radiación neta; IHT -Indice hidrotérmico local.
Pr (1XCO2) -Precipitación bajo el escenario climático actual; Pr (2xCO2) -Precipitación bajo un escenario de duplicación de la concentración de CO2

Los subindices m, y EC indican el valor de la variable a nivel mensual y durante la estación de crecimiento, respectivamente
Los subindices noct y diur indican el valor de la variable temperatura en el periodo nocturno y diurno, respectivamente.



 
Anexo E1. Mapa de cambios del índice integral de fertilidad de los suelos agrícolas (!F) debidos al cambio climático global al final 

del siglo XXI con el modelo climático GFDL-R30 



 
Anexo E2. Mapa de cambios del índice integral de fertilidad de los suelos agrícolas (!F) debidos al cambio climático global al final 

del siglo XXI con el modelo climático CCC 
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Anexo G.

nFSIAFIC
1xCO24225422518171817
GFDL-R30488348831807180715.5715.57-0.55-0.55
CCC495949592480248017.3717.3736.4836.48
1xCO23871387124002400
GFDL-R3038953895222022200.620.62-7.49-7.49
CCC3861386127802780-0.26-0.2615.8315.83
1xCO22807280718811881
GFDL-R3029512951171217125.135.13-8.99-8.99
CCC29902990215321536.526.5214.4714.47
1xCO23481348125762576
GFDL-R3036893689247224725.985.98-4.05-4.05
CCC37783778298529858.538.5315.8715.87
1xCO24115411530453045
GFDL-R304024402427362736-2.21-2.21-10.14-10.14
CCC4060406030453045-1.34-1.340.000.00
1xCO24259425932373237
GFDL-R3044724472308630865.005.00-4.67-4.67
CCC44184418340234023.733.735.105.10
1xCO24047404730763076
GFDL-R3044044404312731278.828.821.661.66
CCC448144813406340610.7210.7210.7210.72
1xCO24225422532533253
GFDL-R30488348833711371115.5715.5714.0714.07
CCC495944682827254717.375.74-13.11-21.72
1xCO23080254522181833
GFDL-R3032083208250225024.1626.0312.8436.53
CCC32662107199212856.04-17.22-10.16-29.87
1xCO24453404831622874
GFDL-R3013046424642371437144.2414.6717.4629.20
CCC47393159260617386.42-21.96-17.56-39.54
1xCO24036360425022234
GFDL-R304016401629722972-0.5011.4418.7633.01
CCC41092617201312821.81-27.37-19.54-42.60
1xCO2320712581090428
GFDL-R30318017771304728-0.8441.2619.5770.34
CCC30891385834374-3.6810.14-23.51-12.53

sobre la productividad final, para el escenario de duplicación de la concentración de CO2 en la atmósfera al final del siglo XXI

Ixcamilpa

Datos del cultivo

Jalisco

2.50.25

Zapopan

Atlacomulco

Chapingo

Izucar de M.

Jalisco

Veracruz

La Huerta

Magdalena

Tuxpan de R.

Guerrero

Sonora

Guanajuato

Arcelia

Navojoa

Jerécuaro

Mexico

Puebla

Puebla

Jalisco

Coatepec

20.13-100.521931

19.45-96.951252 Veracruz

Mexico

27.08-109.43544 BW(h')w(e')

13 530 -100.27 18.28

12

11 1575 -103.37

11 Cb(w1)(w)(i')g

Aw1(w)(i')

(A)Ca(w1)(w)(i')g

14

10

20.72

20.95-97.402

20.92-103.971359

19.47-104.63500

13 806 -98.70 18.03Awo(w)(i')g

13 1285 -98.47 18.62Awo(w)(i')gw"

11 2524 -99.88 19.80Cb(w2)(w)(i')g

12 2250 -98.88 19.50Cb(wo)(w)(i')g150mayo2.00.20

150mayo2.00.20

130may2.50.25

150jun2.50.25

130jun-jul2.50.25

135jun2.50.25

135jun-jul2.50.25

150mar-abr2.50.20

0.25 2.5 jun 135

120jun2.50.25

120jun2.50.25

Aw2(e)gw"

(A)Ca(w1)(w)(e)g

(A)Cb(fm)(i')gw"

Awo(w)(i')gw"

SitioEstadoLatLongYmáx (F) AltClimaZ
DModelo

9

Ymáx (Khidr)

Información relativa al cultivo de maiz de temporal en los sitios de referencia, y efecto de los componentes de la productividad

may-jul

Ymáx !Ymáx Y!Ymáx(F) !Ymáx(Khidr)!Y



Anexo G.

nFSIAFIC

sobre la productividad final, para el escenario de duplicación de la concentración de CO2 en la atmósfera al final del siglo XXI

Datos del cultivo SitioEstadoLatLongYmáx (F) AltClimaZ
DModeloYmáx (Khidr)

Información relativa al cultivo de maiz de temporal en los sitios de referencia, y efecto de los componentes de la productividad

Ymáx !Ymáx Y!Ymáx(F) !Ymáx(Khidr)!Y

Nota 1: ZD -Zona de Douglas; n -Días de siembra a madurez fisiológica; FS -Fecha de siembra en la zona; IAF -Indice de Área foliar ; IC - Indice de Cosecha
!Ymáx; - Cambio en el rendimiento potencial o máximo; !Ymáx(Khidr) -Cambio porcentual en el rendimiento considerando las componentes de rendimientos máximos y humedad del 
!Ymáx(F); -Cambio porcentual en los rendimientos considerando las componentes de rendimientos máximos y fertilidad del suelo; !Y; - Cambio en el rendimiento

Nota 2: Los datos de n y FS se obtuvieron de las publicaciones: SARH (Dirección General de Producción y Extensión Agrícola). 1978-1980. Agenda Técnica Agrícola (por Estados).
Los datos de Pm, IAF e IC se obtuvieron del Anexo 7 de la publicación: FAO-IIASA (2000).
Fuente: FAO-IIASA. 2000. Global agroecological zones. Methodology and results of the Global Agro-Ecological Zones Model. CD-ROM. Versión 1.0.

(Appendix VII. Parameters for biomass and yield calculations). www.fao.org



Anexo H.

nFSIAFIC
1xCO20.252047204713511351
GFDL-R300.27257225721440144025.6525.656.616.61
CCC0.27260626061850185027.3127.3136.9536.95
1xCO20.252578257819341934
GFDL-R300.27292229222045204513.3413.345.795.79
CCC0.27299929992219221916.3316.3314.7814.78
1xCO20.252170208716061544
GFDL-R300.27259925992027202719.7724.5626.2431.29
CCC0.27262720211734133421.06-3.157.97-13.62
1xCO20.252226181013131068
GFDL-R300.27269326151831177820.9844.4739.4366.51
CCC0.2728081623132076326.15-10.310.49-28.55
1xCO20.2522141064974468
GFDL-R300.2726341488131774418.9739.8135.1958.87
CCC0.2727151021100537822.63-4.113.12-19.37
1xCO20.2514771477458458
GFDL-R300.271861184348447926.0024.755.684.63
CCC0.271871171746842926.6816.222.16-6.28

Nota 1: ZD -Zona de Douglas; n -Días de siembra a madurez fisiológica; FS -Fecha de siembra en la zona; IAF -Indice de Área foliar ; IC - Indice de Cosecha
!Ymáx; - Cambio en el rendimiento potencial o máximo; !Ymáx(Khidr) -Cambio porcentual en el rendimiento considerando las componentes de rendimientos máximos y humedad del suelo
!Ymáx(F); -Cambio porcentual en los rendimientos considerando las componentes de rendimientos máximos y fertilidad del suelo; !Y; - Cambio en el rendimiento

Nota 2: Los datos de n y FS se obtuvieron de las publicaciones: SARH (Dirección General de Producción y Extensión Agrícola). 1978-1980. Agenda Técnica Agrícola (por Estados).
Los datos de Pm, IAF e IC se obtuvieron del Anexo 7 de la publicación: FAO-IIASA (2000).

Fuente: FAO-IIASA. 2000. Global agroecological zones. Methodology and results of the Global Agro-Ecological Zones Model. CD-ROM. Versión 1.0.
(Appendix VII. Parameters for biomass and yield calculations). www.fao.org

Ymáx (Khidr)

Información relativa al cultivo de trigo de temporal en los sitios de referencia, y efecto de los componentes de la productividad

Ymáx !Ymáx Y!Ymáx(F) !Ymáx(Khidr)!Y Ymáx (F) AltClimaZDModelo SitioEstadoLatLong

Cb(w2)(w)(i')g

120jun

6

12 BS1kw(w)(e)g2.0

115may/jun2.0

135jun/jul2.5

120jun2.0

95nov/dic2.5

120may/jun2.0

30.03-115.7215

23.13-101.122057BS1kw(e)gw"

BShs(e)

11

12

Cb(wo)(e)

(A)Ca(w1)(w)(e)g

1

2408 Tlaxcala

Zacatecas

Guanajuato

20.80-102.731746

2351 -103.63 23.63

S.L.P.

B.C.N

Jalisco

Charcas

El Rosario

Tepatitlan

sobre la productividad final, para el escenario de duplicación de la concentración de CO2 en la atmósfera al final del siglo XXI

Datos del cultivo

Sombrerete

San Felipe

Apizaco

21.47-101.202102

19.40-98.13



Anexo I.
 de Jalisco, para los escenarios actual y futuro con los modelos climáticos  GFDL-R30 y CCC
Estación: Jesús María, Jalisco
Latitud: 20

o
 37'Longitud:102

o
13'Altitud: 2110 m

T (
o
C)Pr (mm)!T  (oC)( Pr!T  (

o
C)( PrT  (

o
C)Pr  (mm)T  (

o
C)Pr (mm)

Enero13.617.83.61.31.70.717.223.115.312.5
Febrero14.66.33.30.91.91.017.95.716.56.3
Marzo17.02.93.71.32.00.720.73.819.02.0
Abril19.114.93.11.12.31.122.216.421.416.4
Mayo20.338.42.51.32.21.322.849.922.549.9
Junio19.3167.72.61.31.90.921.9218.021.2150.9
Julio17.8238.82.21.32.10.720.0310.419.9167.2
Agosto17.7204.32.41.32.31.020.1265.620.0204.3
Septiembre17.5141.12.61.32.30.820.1183.419.8112.9
Octubre16.859.62.71.02.51.319.559.619.377.5
Noviembre15.615.62.71.22.20.818.318.717.812.5
Diciembre13.89.43.81.01.81.017.69.415.69.4
Media/Total16.9916.819.91164.119.0821.7

Nota:T, Pr -Temperatura media y Precipitacion total normal mensual, respectivamente
!T -Es el incremento en la precipitación; T

2100 
= T

2000 
+ !T

( Pr -Es la razón de cambio de la precipitación; (Pr
2100

) = Pr
2000

 (( Pr )

CCC
Cambios Esperados

MES

Valores de temperaturas y precipitación medias mensuales en la estación Jesus María, en los Altos

Escenario Actual
GFDL-R30

Escenario Futuro (2 X CO2)
GFDL-R30CCC


