
N
o

tes:
T

he W
ater Y

ear begins on O
ctober 

1 and ends on Septem
ber 30 of the 

follow
ing year. A

s of O
ctober 1, 

w
e are in the 2003 w

ater year. T
he 

w
ater year is a m

ore 
hydrologically sound m

easure of 
clim

ate and hydrological activity 
than is the standard calendar year.

‘A
verage’ refers to arithm

etic 
m

ean of annual data from
 1971-

2000.

T
he data are in degrees Fahrenheit 

(°F).

D
eparture from

 average 
tem

perature is calculated by 
subtracting current data from

 the 
average and can be positive or 
negative.

T
hese m

aps are derived by taking 
m

easurem
ents at m

eteorological 
stations (at airports) and estim

ating 
a continuous m

ap surface based on 
the values of the m

easurem
ents 

and a m
athem

atical algorithm
. 

T
his process of estim

ation also is 
called spatial interpolation.

T
he red and blue num

bers show
n 

on the m
aps represent individual 

stations. T
he contour lines and 

black num
bers show

 average 
tem

peratures.

1. R
ecen

t C
o

n
d

itio
n

s: T
em

p
eratu

re (u
p

 to
 05/14/03)

S
ource: W

estern R
egional C

lim
ate C

enter

�
�
�
�
�
�

H
ig

h
lig

h
ts: D

uring the past m
onth, there have been consistent below

-average tem
peratures across w

estern, central, 
and northeastern A

rizona, as w
ell as northw

estern N
ew

 M
exico (F

igures 1c and 1d). S
tations in southern and eastern 

N
ew

 M
exico have reported consistently above-average tem

peratures during the last m
onth. T

hese effects are the 
result of cooler-than-average m

axim
um

 tem
peratures across m

ost of the region, com
bined

w
ith above-average 

m
inim

um
 tem

peratures across alm
ost all of N

ew
 M

exico. D
uring the

past several w
eeks northern N

ew
 M

exico 
continues to experience overnight freezing tem

peratures.  C
entral and southern A

rizona tem
peratures have been 

punctuated by interm
ittent below

-average m
axim

um
 tem

peratures. L
arge portions of our region (e.g., central and 

w
estern A

rizona) have displayed overall above-average tem
peratures, consistent w

ith seasonal tem
perature outlooks. 

T
he recent w

arm
ing in southern and eastern N

ew
 M

exico is of concern to fire and range m
anagers. 

F
or these and other tem

perature m
aps, visit: http://w

w
w

.w
rcc.dri.edu/recent_clim

ate.htm
l

F
or inform

ation on tem
perature and precipitation trends, visit: http://w

w
w

.cpc.ncep.noaa.gov/trndtext.htm
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N
o

tes:
T

he W
ater Y

ear begins on O
ctober 

1 and ends on Septem
ber 30 of the 

follow
ing year. A

s of O
ctober 1, 

w
e are in the 2003 w

ater year. T
he 

w
ater year is a m

ore
hydrologically

sound m
easure of 

clim
ate and hydrological activity 

than is the standard calendar year.

‘A
verage’ refers to the arithm

etic 
m

ean of annual data from
 1971-

2000.

T
he data are in inches of 

precipitation. N
ote: T

he scales for 
F

igures 2b &
 2d are non-linear.

D
eparture from

 average 
precipitation is calculated by 
subtracting current data from

 the 
average and can be positive or 
negative.

T
hese m

aps are derived by taking 
m

easurem
ents at m

eteorological 
stations (at airports) and estim

ating 
a continuous m

ap surface based on 
the values of the m

easurem
ents 

and a m
athem

atical algorithm
. 

T
his process of estim

ation also is 
called spatial interpolation.

T
he red and blue num

bers show
n 

on the m
aps represent individual 

stations. T
he contour lines and 

black num
bers show

 average 
precipitation.

2. R
ecen

t C
o

n
d

itio
n

s: P
recip

itatio
n

 (u
p

 to
 05/14/03)

S
ource: W

estern R
egional C

lim
ate C

enter

�
�
�
�
�
�

H
ig

h
lig

h
ts:

M
ost of N

ew
 M

exico and parts of w
estern and central A

rizona have
received near-average to above-

average precipitation since O
ctober 1, 2002 (F

igure 2a). W
ater-year precipitation for northern and southeastern 

A
rizona and along the M

ogollon R
im

 has been below
-average. D

uring the past m
onth our region has received 

virtually no precipitation (F
igures 2c and 2d). T

he lack of precipitation in southeastern N
ew

 M
exico, com

bined w
ith 

above-average tem
peratures and strong w

inds during the first half of M
ay, has raised concerns about soil erosion and 

poor range conditions.

F
or these and other precipitation m

aps, visit: http://w
w

w
.w

rcc.dri.edu/recent_clim
ate.htm

l
F

or N
ational C

lim
atic D

ata C
enter m

onthly and w
eekly precipitation and drought reports for A

rizona, N
ew

 M
exico and 

the S
outhw

est region, visit: http://lw
f.ncdc.noaa.gov/oa/clim

ate/research/2002/perspectives.htm
l
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N
o

tes:
T

he U
.S. D

rought M
onitor is 

released w
eekly (every 

T
hursday) and represents data 

collected through the previous 
T

uesday. T
his m

onitor w
as 

released on 05/15 and is based on 
data collected through 05/13 (as 
indicated in the title).

T
he best w

ay to m
onitor drought 

trends is to pay a w
eekly visit to 

the U
.S. D

rought M
onitor 

w
ebsite (see left and below

).

T
he U

.S. D
rought M

onitor m
aps 

are based on expert assessm
ent 

of variables including (but not 
lim

ited to) PD
SI, soil m

oisture, 
stream

 flow
, precipitation, and 

m
easures of vegetation stress, as 

w
ell as reports of drought 

im
pacts. 

3. U
.S

. D
ro

u
g

h
t M

o
n

ito
r (u

p
d

ated
 05/13/03) 

S
ource: U

S
D

A
, N

D
M

C
, N

O
A

A

�
�
�
�
�
�

H
ig

h
lig

h
ts:D

rought categories have increased across m
ost of N

ew
 M

exico (w
ith the exception of the w

est-central m
ountains) and they have rem

ained 
unchanged across A

rizona. O
f particular note are the follow

ing: an increase in the area of extrem
e drought across northern N

ew
 M

exico and a return to 
m

oderate drought across eastern and southern N
ew

 M
exico. A

s w
e continue through the dry pre-m

onsoon period in the S
outhw

est, w
e can expect w

hat 
little snow

 rem
ains on the landscape to m

elt and evaporation to increase—
the latter exacerbated by increase chances of above-average tem

peratures, 
especially across the w

estern and southern parts of A
rizona and N

ew
 M

exico. P
erhaps the m

ost im
portant drought concerns are related to long-term

 
hydrological conditions (i.e., surface and groundw

ater supply) and m
edium

-term
 agricultural conditions. L

ong-term
 soil m

oisture deficits from
 years of 

drought across our region and a lack of late spring precipitation have leftdryland
farm

ing areas in N
ew

 M
exico especially susceptible to w

ind dam
age 

and erosion. T
he m

ost recent release of national range and pasture status from
 the U

S
D

A
 (M

ay 11, 2003) indicates that N
ew

 M
exico and A

rizona have 
the poorest conditions in the U

nited S
tates.

A
nim

ations of the current and past w
eekly drought m

onitor m
aps can be view

ed at: http://w
w

w
.drought.unl.edu/dm

/m
onitor.htm

l
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0
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E
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e
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c
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H
y
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g
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a
l D
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g
h
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a
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g
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t S
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a

y
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0

0
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N
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A
d

v
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o
ry

A
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rt

W
a

rn
in

g

E
m

e
rg

e
n

c
y

N
o
te

:  M
a
p
 is d

e
lin

e
a
te

d
 b

y

d
ra

in
a
g
e
 b

a
sin

s (b
o
ld

) a
n
d

co
u
n
ty lin

e
s.

N
o
te

: M
a
p
 is d

e
lin

e
a
te

d
 b

y

clim
a
te

 d
ivisio

n
s (b

o
ld

) a
n
d

co
u
n
ty lin

e
s.

N
o

tes:
N

ew
 M

exico drought status, updated by the N
ew

 M
exico N

atural R
esource C

onservation Service (N
R

C
S) in conjunction w

ith the N
ew

 M
exico D

rought 
Planning T

eam
, now

 contains a short-term
 m

eteorologicaldrought m
ap (left) and a long-term

 hydrological drought m
ap (right). T

he new
 drought m

aps reflect changes 
in the trigger m

echanism
s

used to determ
ine drought status in N

ew
 M

exico. T
hese include a

greater em
phasis on hydrological drought m

easures. D
uring the next year, 

expect an A
rizona drought status m

ap from
 the recently created A

rizona D
rought T

ask Force.

H
ig

h
lig

h
ts:

T
he entire state of N

ew
 M

exico is in som
e form

 of short-term
drought status; the north-central uplands of N

ew
 M

exico are in em
ergency short-term

 
status, consistent w

ith depleted soil m
oisture, accelerated erosion, and poor rangeland conditions. T

he N
ew

 M
exico D

rought M
onitor C

om
m

ittee has declared 
em

ergency status for m
any of the m

ajor river basins in N
ew

 M
exico (e.g., R

io G
rande, Pecos). R

eservoir storage is w
ell below

 norm
al and projections suggest reservoir 

storage in the R
io G

rande and Pecos basins is likely to be even low
er by late sum

m
er. E

m
ergency status is consistent w

ith likely
increased w

ater use regulation.

T
he N

ew
 M

exico m
ap (http://w

w
w

.nm
.nrcs.usda.gov/drought/drought.htm

), currently is produced m
onthly, but w

hen near-norm
al conditions exist, it is updated 

quarterly. C
ontact M

att Parks at A
rizona D

epartm
ent of E

m
ergency

M
anagem

ent at (602) 392-7510 for m
ore inform

ation on A
rizona drought declarations.

4. D
ro

u
g

h
t: R

ecen
t D

ro
u

g
h

t S
tatu

s fo
r N

ew
 M

exico
 (u

p
d

ated
 05/09/03) 

S
ource: N

ew
 M

exico N
R

C
S

�
�
�
�
�
�
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5. P
D

S
I M

easu
res o

f R
ecen

t C
o

n
d

itio
n

s (u
p

 to
 05/10/03)

S
ource: N

O
A

A
 C

lim
ate P

rediction C
enter�

�
�
�
�
�

H
ig

h
lig

h
ts:C

om
pared w

ith one m
onth ago, short-term

 drought conditions have increased in m
ost of A

rizona and N
ew

 M
exico (F

igure 5a). In 
particular, P

D
S

I values in eastern A
rizona and central N

ew
 M

exico indicate increased short-term
 drought severity. T

he am
ount of precipitation necessary 

to am
eliorate m

eteorological drought conditions has increased for central and southw
estern N

ew
 M

exico. C
ool tem

peratures and late-A
pril/early M

ay 
precipitation across southw

estern U
tah also touched northw

estern
A

rizona and helped im
prove short-term

 drought conditions there. 

F
or a m

ore technical description of P
D

S
I, visit: http://w

w
w

.cpc.noaa.gov/products/analysis_m
onitoring/cdus/palm

er_drought/ppdanote.htm
l

F
or inform

ation on drought term
ination and am

elioration, visit: http://lw
f.ncdc.noaa.gov/oa/clim

ate/research/drought/background.htm
l

N
o

tes:
T

he PD
SI (Palm

er D
rought 

Severity Index) attem
pts to 

m
easure the duration and intensity 

of long-term
 conditions that 

underlie drought.

‘N
orm

al’ on the PD
SI scale is 

defined as am
ounts of m

oisture 
that reflect long-term

 clim
ate 

expectations.

A
rizona and N

ew
 M

exico are 
divided into clim

ate divisions. 
C

lim
ate data are aggregated and 

averaged for each division w
ithin 

each state. N
ote that clim

ate 
division calculations stop at state 
boundaries.

T
hese m

aps are issued w
eekly by 

the N
O

A
A

 C
PC

.



H
ig

h
lig

h
ts: A

rizona reservoir levels have m
ostly held 

steady or decreased slightly since last m
onth. O

f particular 
note are decreases in the V

erde R
iver B

asin S
ystem

, S
an 

C
arlos R

eservoir, L
ake P

ow
ell, and L

ake M
ead. S

alt R
iver 

B
asin storage has increased.

Interior S
ecretary G

ale N
orton’s W

ater 2025
report for the 

nation highlighted A
rizona areas of potential w

ater 
em

ergency and conflict, including rural A
rizona from

 
W

illiam
s, Prescott and F

lagstaff across the
M

ogollon R
im

 
to P

ayson and P
ine (A

rizona R
epublic

M
ay l0, 2003). 

In addition, low
 stream

flow
 on the U

pper G
ila R

iver, 
com

bined w
ith decreasing S

an C
arlos reservoir levels, 

m
eans a high likelihood of lim

ited or no surface w
ater 

allotm
ents for irrigators in southeastern A

rizona’s G
ila 

R
iver V

alley.

P
age, A

rizona am
ended a w

ater use ordinance, in order to 
anticipate a possible w

ater em
ergency this sum

m
er. T

he 
ordinance restricts law

n w
atering and vehicle w

ashing 
(A

rizona D
aily Sun

A
pril 26, 2003).

6. A
rizo

n
a R

eservo
ir L

evels (th
ro

u
g

h
 th

e en
d

 o
f A

p
ril 2003)

S
ource: U

S
D

A
 N

R
C

S

�
�
�
�
�
�

N
o

tes:
R

eservoir reports are updated m
onthly and are 

provided by the N
ational W

ater and C
lim

ate C
enter 

(N
W

C
C

) of the U
.S

. D
epartm

ent of A
griculture’s N

atural 
R

esource C
onservation S

ervice (N
R

C
S

). P
ortions of the 

inform
ation provided in this figure can be accessed at the 

N
R

C
S

 w
ebsite: 

http://w
w

w
.w

cc.nrcs.usda.gov/w
sf/reservoir/resv_rpt.htm

l

A
s of 05/14/03, A

rizona’s report had been updated through 
the end of A

pril.

F
or additional inform

ation, contact T
om

 P
agano of the 

N
W

C
C

-N
R

C
S

-U
S

D
A

 (tpagano@
w

cc.nrcs.usda.gov; 503-
414-3010) or L

arry M
artinez, N

R
C

S
, U

S
D

A
, 3003 N

. 
C

entral A
ve, S

uite 800, P
hoenix, A

rizona 85012-2945; 
602-280-8841; L

arry.M
artinez@

az.usda.gov)
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H
ig

h
lig

h
ts: A

cross N
ew

 M
exico, reservoir levels have m

ostly 
held steady or increased slightly due to snow

m
elt runoff. M

ost 
N

ew
 M

exico reservoir storage is below
 2002 levels. O

f 
particular note, E

lephant B
utte R

eservoir storage continues to 
drop. A

ll N
ew

 M
exico reservoirs are still reporting levels far 

below
 the long-term

 average. 

T
he N

ew
 M

exico N
atural R

esources C
onservation S

ervice 
reports that “the dem

and for w
ater has out run the supply.”

T
hey caution that future w

ater m
anagem

ent and w
ater 

conservation m
easures w

ill be critical in both w
et and dry years

in order to m
ake the m

ost of N
ew

 M
exico w

ater supply. 

T
he Santa F

e N
ew

 M
exican

(M
ay 16, 2003) reported the 

release of 3,000 acre-feet (approxim
ately 326,000 gallons) of 

w
ater from

 A
biquiú

R
eservoir to encourage the R

io G
rande 

silvery m
innow

 spaw
ning. T

he m
innow

 spaw
ns in response to 

several conditions, including increases in river-w
ater surges or 

pulses from
 m

elting snow
 according to the U

.S
. B

ureau of 
R

eclam
ation. T

he w
ater w

as released because there w
as not 

enough spring runoff in the drought-stricken R
io G

rande basin. 
T

he agency also released m
ore w

ater from
 the N

avajo 
R

eservoir to help endangered fish in the S
an Juan R

iver.

7. N
ew

 M
exico

 R
eservo

ir L
evels (th

ro
u

g
h

 th
e en

d
 o

f A
p

ril 2003)
S

ource: U
S

D
A

 N
R

C
S

�
�
�
�
�
�

N
o

tes:
R

eservoir reports are updated m
onthly and are 

provided by the N
ational W

ater and C
lim

ate C
enter (N

W
C

C
) 

of the U
.S

. D
epartm

ent of A
griculture’s N

atural R
esource 

C
onservation S

ervice (N
R

C
S

). R
eports can be accessed at their 

w
ebsite: 

(http://w
w

w
.w

cc.nrcs.usda.gov/w
sf/reservoir/resv_rpt.htm

l).

A
s of 05/14/03, N

ew
 M

exico’s  report has been updated 
through the end of A

pril.

F
or additional inform

ation, contact T
om

P
agano

of the N
W

C
C

-
N

R
C

S
-U

S
D

A
 (tpagano@

w
cc.nrcs.usda.gov; 503-414-3010) or

D
an M

urray, N
R

C
S

, U
S

D
A

, 6200 Jefferson N
E

, A
lbuquerque, 

N
M

 87109; 505-761-4436; D
an.M

urray@
nm

.usda.gov)
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8. S
n

o
w

p
ack in

 th
e S

o
u

th
w

estern
 U

n
ited

 S
tates (u

p
d

ated
 05/15/03)

S
ource: U

S
D

A
 N

R
C

S
, W

R
C

C

N
o

tes:
T

he data show
n on this page are from

 
snow

pack telem
etry (SN

O
T

E
L

) stations 
grouped according to river basin. T

hese 
rem

ote stations sam
ple snow

, tem
perature, 

precipitation, and other param
eters at 

individual sites. 

Snow
 w

ater content (SW
C

) and snow
 w

ater 
equivalent (SW

E
) are different term

s for the 
sam

e
param

eter.

T
he SW

C
 in Figure 8 refers to the snow

 w
ater 

content found at selected SN
O

T
E

L
 sites in or 

near each basin com
pared to the average

value 
for those sites on this day. A

verage
refers to 

the arithm
etic m

ean of annual data from
 1971-

2000. SW
C

 is the am
ount of w

ater currently in 
snow

. It depends on the density and 
consistency of the snow

. W
et, heavy snow

 w
ill 

produce greater SW
C

 than light, pow
dery 

snow
.

E
ach box on the m

ap represents a river basin 
for w

hich SW
C

 data from
 individual SN

O
T

E
L

 
sites have been averaged. A

rizona and N
ew

 
M

exico river basins for w
hich SN

O
T

E
L

 SW
C

 
estim

ates are available are num
bered in Figure 

8. T
he colors of the boxes correspond to the %

 
of average SW

C
 in the river basins. N

O
T

E
:  

stations not reporting SW
C

 this m
onth (but 

that did so previously) are circled in red.

T
he dark lines w

ithin state boundaries 
delineate large river basins in the Southw

est.

T
hese data are provisional and subject to 

revision. T
hey have not been processed for 

quality assurance. H
ow

ever, they provide the 
best available land-based estim

ates during the 
snow

 m
easurem

ent season.

H
ig

h
lig

h
ts: A

s of M
ay 15, 2003, snow

pack has m
elted from

 the m
ajority of sites in A

rizona and N
ew

 
M

exico. T
he rem

aining snow
 w

ater content (S
W

C
) m

easurem
ents from

northern N
ew

 M
exico are w

ell below
 

the 1971-2000 average. D
uring the end of A

pril and first half of  M
ay, m

uch of the above-average spring 
snow

pack in northern N
ew

 M
exico dim

inished due to dry, w
indy conditions. A

s significant precipitation is not 
likely until the arrival of sum

m
er m

onsoon rainfall in late June
or early July, w

e have probably seen the end of 
this year’s snow

 season. A
cross m

ost of the region w
e can expect below

-average snow
m

elt runoff. M
oreover, 

as of M
ay 19, 2003, river basin S

W
C

 for U
tah, C

olorado, and southw
estern W

yom
ing is w

ell below
 the long-

term
 average—

w
hich w

ill likely result in low
er than average C

olorado R
iver stream

flow
. 

F
or color m

aps of S
N

O
T

E
L basin S

W
C

, visit: http://w
w

w
.w

rcc.dri.edu/snotelanom
/basinsw

e.htm
l

F
or a num

eric version of the S
W

C
 m

ap, visit: http://w
w

w
.w

rcc.dri.edu/snotelanom
/basinsw

en.htm
l
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9. T
em

p
eratu

re: M
o

n
th

ly an
d

 3-M
o

n
th

 O
u

tlo
o

ks
S

ource: N
O

A
A

 C
lim

ate P
rediction C

enter

N
o

tes:
T

he N
O

A
A

 C
PC

 (N
ational O

ceanic and A
tm

ospheric A
dm

inistration 
C

lim
ate Prediction C

enter) outlooks predict the “excess” likelihood 
(chance) of above-average, average, and below

-average tem
perature, 

but not
the m

agnitude of such variation. T
he num

bers on the m
aps do 

not
refer to degrees of tem

perature.

In a situation w
here there is no forecast skill, one m

ight look at 
average

conditions in order to get an idea of w
hat m

ight happen. 
U

sing past clim
ate as a guide to average conditions and dividing

the 
past record into 3 categories, there is a 33.3%

 chance of above-
average, a 33.3%

 chance of average, and a 33.3%
 chance of below

-
average tem

perature.

T
hus, using the N

O
A

A
 C

PC
 excess likelihood forecast, in areas w

ith 
light brow

n shading (0-5%
 excess likelihood of above average) there 

is a 33.3-38.3%
 chance of above-average, a 33.3%

 chance of average, 
and a 28.3-33.3%

 chance of below
-average tem

perature.

T
he term

 average
refers to the 1971-2000 average. T

his practice is 
standard in the field of

clim
atology.

E
qual C

hances (E
C

) indicates areas w
here reliability (i.e., the ‘skill’) 

of the forecast is poor and no anom
aly prediction is offered.

T
hese forecasts are based on a com

bination of factors, including
the 

results of statistical m
odels, m

oderate E
l N

iño conditions, and long-
term

 trends.

H
ig

h
lig

h
ts:T

he N
O

A
A

-C
P

C
 tem

perature outlook for June (F
igure 9a) indicates increased

probabilities (33%
 to 53%

 likelihood) of above-average 
tem

peratures for the S
outhw

est, w
ith the highest forecast confidence centered on northern A

rizona. T
he C

P
C

 June-A
ugust seasonal outlook (F

igure 9b) 
show

s even higher increases in the probability of above-average tem
peratures (33%

-63%
 likelihood), especially across A

rizona. T
he International R

esearch 
Institute (IR

I) for C
lim

ate P
rediction also indicates an increase in the chances of above-average tem

peratures in the S
outhw

est for June-A
ugust (not pictured), 

w
ith a region of 50%

 likelihood of above-average tem
peratures centered over northern M

exico and southw
estern A

rizona. T
he C

P
C

 predictions are based 
chiefly on 28 cold E

N
S

O
 (L

a
N

iña) tropical Pacific O
cean cases (see page 17) from

 the historicalrecord, as w
ell as long-term

 tem
perature trends. N

O
A

A
 

C
P

C
 clim

ate outlooks are released on the T
hursday, betw

een the 15
th

and 21
stof each m

onth.
F

or m
ore inform

ation, visit: http://w
w

w
.cpc.ncep.noaa.gov/products/predictions/m

ulti_season/13_seasonal_outlooks/color/churchill.htm
l

P
lease note that this w

ebsite has m
any graphics and m

ay load slow
ly on your com

puter.
F

or IR
I forecasts, visit: http://iri.colum

bia.edu/clim
ate/forecast/net_asm

t/
�
�
�
�
�
�
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10. T
em

p
eratu

re: M
u

lti-seaso
n

 O
u

tlo
o

ks
S

ource: N
O

A
A

 C
lim

ate P
rediction C

enterN
o

tes:
T

he N
O

A
A

 C
PC

 (N
ational O

ceanic 
and A

tm
ospheric A

dm
inistration 

C
lim

ate Prediction C
enter) outlooks 

predict the “excess” likelihood 
(chance) of above-average, average, 
and below

-average tem
perature, but 

not
the m

agnitude of such variation. 
T

he num
bers on the m

aps do not
refer to degrees of tem

perature.

In a situation w
here there is no 

forecast skill, one m
ight look at 

average
conditions in order to get an 

idea of w
hat m

ight happen. U
sing 

past clim
ate as a guide to average 

conditions and dividing the past 
record into 3 categories, there is a 
33.3%

 chance of above-average, a 
33.3%

 chance of average, and a 
33.3%

 chance of below
-average 

tem
perature.

T
hus, using the N

O
A

A
 C

PC
 excess 

likelihood forecast, in areas w
ith light 

brow
n shading (0-5%

 excess 
likelihood of above average) there is 
a 33.3-38.3%

 chance of above-
average, a 33.3%

 chance of average, 
and a 28.3-33.3%

 chance of below
-

average tem
perature.

T
he term

 average
refers to the 1971-

2000 average. T
his practice is 

standard in the field of
clim

atology.

E
qual C

hances (E
C

) indicates areas 
w

here reliability (i.e., the ‘skill’) of 
the forecast is poor and no anom

aly 
prediction is offered.

H
ig

h
lig

h
ts:T

he N
O

A
A

-C
PC

 tem
perature outlooks for July-N

ovem
ber 2003 show

 increased probabilities of above-average 
tem

peratures for m
ost of the Southw

est (Figures 10a-d), w
ith m

axim
um

 forecast confidence centered over A
rizona. T

here is a 
high probability of above-average tem

peratures across A
rizona and w

estern N
ew

 M
exico during the forecast period, w

ith the 
likelihood of above-average tem

peratures reaching 53 to 63%
 over w

estern A
rizona throughout the sum

m
er and early fall. T

hese 
forecasts are based chiefly on 28 cold E

N
SO

 (L
a N

iña) tropical Pacific O
cean cases (see page 17) from

 the historical record 
tow

ard above-average tem
peratures, reinforced by long-term

 trends. IR
I tem

perature forecasts (not pictured) also indicate an 
increased likelihood of the above-average tem

peratures across our region for the July-N
ovem

ber forecast period. L
ess confident 

C
PC

 forecasts are m
ade for O

ctober-D
ecem

ber, based chiefly on the persistence of a w
eak-to-m

oderate L
a N

iña, reinforced by 
statistical m

odels and long-term
 tem

perature trends.
F

or m
ore inform

ation on C
P

C
 forecasts, visit:

http://w
w

w
.cpc.ncep.noaa.gov/products/predictions/m

ulti_season/13_seasonal_outlooks/color/churchill.htm
l

Please note that this w
ebsite has m

any graphics and m
ay load slow

ly on your com
puter.

F
or IR

I forecasts, visit: http://iri.colum
bia.edu/clim

ate/forecast/net_asm
t/
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N
o

tes:
T

he N
O

A
A

 C
PC

 (N
ational O

ceanic and A
tm

ospheric A
dm

inistration C
lim

ate 
Prediction C

enter) outlooks predict the “excess” likelihood (chance) of above-
average, average, and below

-average precipitation, but not
the m

agnitude of 
such variation. T

he num
bers on the m

aps do not
refer to inches of precipitation.

In a situation w
here there is no forecast skill, one m

ight look at average
conditions in order to get an idea of w

hat m
ight happen. U

sing past clim
ate as a 

guide to average conditions and dividing the past record into 3 categories, there 
is a 33.3%

 chance of above-average, a 33.3%
 chance of average, and a 33.3%

 
chance of below

-average precipitation.

T
hus, using the N

O
A

A
 C

PC
 excess likelihood forecast, in areas w

ith light green 
shading (0-5%

 excess likelihood of above average) there is a 33.3-38.3%
 chance 

of above-average, a 33.3%
 chance of average, and a 28.3-33.3%

 chance of 
below

-average precipitation.

T
he term

 average
refers to the 1971-2000 average. T

his practice is standard in 
the field of clim

atology.

E
qual C

hances (E
C

) indicates areas w
here reliability (i.e., the ‘skill’) of the 

forecast is poor and no anom
aly prediction is offered.

T
hese forecasts are based on a com

bination of factors, including
the results of 

statistical m
odels, m

oderate E
l N

iño conditions, and long-term
 trends.

H
ig

h
lig

h
ts:T

he N
O

A
A

-C
P

C
 has reserved judgm

ent in their precipitation outlooks for June (F
igure 11a) and June-A

ugust (F
igure 11b) in the 

S
outhw

est. T
heir prognostic discussion says “Precipitation is considered to be unpredictable during June-A

ugust 2003…
L

a
N

iña
is often—

though not 
alw

ays—
associated w

ith enhanced m
onsoon conditions over the southw

estern U
nited S

tates.  H
ow

ever –
given [that] the odds of a L

a
N

iña are only 
about 60 percent—

enhanced precipitation is not explicitly predicted in A
rizona and N

ew
 M

exico…
”

T
he June-A

ugust precipitation forecast from
 the 

International R
esearch Institute (IR

I) for C
lim

ate P
rediction (not pictured) also w

ithholds judgm
ent. 

F
or m

ore inform
ation about N

O
A

A
-C

P
C

 seasonal outlooks, visit:
http://w

w
w

.cpc.ncep.noaa.gov/products/predictions/m
ulti_season/13_seasonal_outlooks/color/churchill.htm

l
P

lease note that this w
ebsite has m

any graphics and m
ay load slow

ly on your com
puter.

F
or m

ore inform
ation about IR

I experim
ental seasonal forecasts, visit:  http://iri.colum

bia.edu/clim
ate/forecast/net_asm

t/

11. P
recip

itatio
n

: M
o

n
th

ly an
d

 3-M
o

n
th

 O
u

tlo
o

ks
S

ource: N
O

A
A

 C
lim

ate P
rediction C

enter
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12. P
recip

itatio
n

: M
u

lti-seaso
n

 O
u

tlo
o

ks
S

ource: N
O

A
A

 C
lim

ate P
rediction C

enterN
o

tes:
T

he N
O

A
A

 C
PC

 (N
ational O

ceanic 
and A

tm
ospheric A

dm
inistration 

C
lim

ate Prediction C
enter) outlooks 

predict the “excess” likelihood 
(chance) of above-average, average, 
and below

-average precipitation, but 
not

the m
agnitude of such variation. 

T
he num

bers on the m
aps do not

refer to inches of precipitation.

In a situation w
here there is no 

forecast skill, one m
ight look at 

average
conditions in order to get an 

idea of w
hat m

ight happen. U
sing 

past clim
ate as a guide to average 

conditions and dividing the past 
record into 3 categories, there is a 
33.3%

 chance of above-average, a 
33.3%

 chance of average, and a 
33.3%

 chance of below
-average 

precipitation.

T
hus, using the N

O
A

A
 C

PC
 excess 

likelihood forecast, in areas w
ith light 

green shading (0-5%
 excess 

likelihood of above-average) there is 
a 33.3-38.3%

 chance of above-
average, a 33.3%

 chance of average, 
and a 28.3-33.3%

 chance of below
-

average precipitation.

T
he term

 average
refers to the 1971-

2000 average. T
his practice is 

standard in the field of clim
atology.

E
qual C

hances (E
C

) indicates areas 
w

here reliability (i.e., the ‘skill’) of 
the forecast is poor and no anom

aly 
prediction is offered.

H
ig

h
lig

h
ts: N

O
A

A
-C

P
C

 forecasters have w
ithheld judgm

ent w
ith regard to precipitation forecasts for the sum

m
er 

and early fall (F
igures 12a-b) for the S

outhw
est, w

hich is a tim
e period w

ell-know
n for a lack of forecast skill. 

F
igures 12c and 12d show

 sm
all increases in the probability of below

-average precipitation in som
e regions of the 

S
outhw

est during the fall and early w
inter, based on a key forecast tool for the S

outhw
est—

trend-adjusted L
a N

iña
(see page 17) averages. T

he July-N
ovem

ber precipitation forecast from
 the International R

esearch Institute (IR
I) for 

C
lim

ate P
rediction (not pictured) w

ithholds judgm
ent. 

N
O

A
A

 C
P

C
 clim

ate outlooks are released on T
hursday, betw

een the 15
th

and 21
stof each m

onth.
F

or m
ore inform

ation, visit:
http://w

w
w

.cpc.ncep.noaa.gov/products/predictions/m
ulti_season/13_seasonal_outlooks/color/churchill.htm

l
Please note that this w

ebsite has m
any graphics and m

ay load slow
ly on your com

puter.
F

or m
ore inform

ation about IR
I experim

ental forecasts, visit: http://iri.colum
bia.edu/clim

ate/forecast/net_asm
t/
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N
o

tes:
T

he PD
SI (Palm

er D
rought Severity 

Index) attem
pts to m

easure the duration 
and intensity of the clim

atological
drought.

‘N
orm

al’ on the PD
SI scale is defined 

as am
ounts of m

oisture that reflect 
long-term

 clim
ate expectations.

T
he delineated areas in the Seasonal 

D
rought O

utlook are defined 
subjectively and are based on expert 
assessm

ent of num
erous indicators 

including outputs of short-
and long-

term
 forecast m

odels.

13. D
ro

u
g

h
t: P

D
S

I F
o

recast an
d

 U
.S

. S
easo

n
al O

u
tlo

o
k

S
ource: N

O
A

A
 C

lim
ate P

rediction C
enter

H
ig

h
lig

h
ts:T

he short-term
 P

alm
er D

rought S
everity Index (P

D
S

I) forecast (F
igure 13a) show

s near-norm
al conditions across m

ost of N
ew

 M
exico. 

P
D

S
I is expected to decrease (i.e., drought conditions w

ill increase) across m
ost of A

rizona, w
ith severe drought expected for northeastern A

rizona and 
the M

ogollon R
im

. T
he N

O
A

A
-C

lim
ate P

rediction C
enter suggests drought w

ill persist throughout A
rizona and w

estern N
ew

 M
exico (F

igure 13b). 
Im

provem
ents to w

ater supplies in m
ost of the S

outhw
est w

ill be lim
ited due to rapidly dim

inishing snow
pack levels and forecasted increases in 

tem
perature. M

oreover, conditions in the S
outhw

est are typically dry during June and early July. E
ven if m

onsoon rains are heavier than norm
al, they are 

unlikely to m
ake a significant reduction in the long-term

 m
oisture deficits across A

rizona and m
uch of N

ew
 M

exico. 

F
or m

ore inform
ation, visit:http://w

w
w

.drought.noaa.gov/
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14. S
tream

flo
w

 F
o

recast fo
r S

p
rin

g
 an

d
 S

u
m

m
er 

S
ource: U

S
D

A
 N

R
C

S
 N

ational W
ater and C

lim
ate C

enter

H
ig

h
lig

h
ts:A

pril 1, 2003 is the last date for stream
flow

 forecasts for m
ost of A

rizona. H
ow

ever, as of M
ay 1, 2003, 

the m
ost probable (50%

 exceedence) forecast for the C
olorado R

iver at L
ake Pow

ell is 57%
 of average, and the V

irgin 
R

iver at L
ittlefield forecast is 23%

 of average. A
s of M

ay 1, 2003 below
-average stream

flow
 is forecasted for all N

ew
 

M
exico river basins. M

oreover, total N
ew

 M
exico reservoir storage is less than 50%

 of the long-term
 average, and 

projections suggest that reservoir system
s storage in the R

io G
rande and Pecos basins is likely to be even low

er by late 
sum

m
er (N

ational W
eather Service, A

lbuquerque). O
f particular note are ~50%

 of average m
ost probable flow

s 
forecasted for the R

io G
rande, C

ham
a, Jem

ez, and San Juan river basins.

F
or state river basin stream

flow
 probability charts, visit: http://w

w
w

.w
cc.nrcs.usda.gov/cgibin/strm

_cht.pl
F

or inform
ation on interpreting stream

flow
 forecasts, visit: http://w

w
w

.w
cc.nrcs.usda.gov/factpub/intrpret.htm

l
F

or w
estern U

.S
. w

ater supply outlooks, visit http://w
w

w
.w

cc.nrcs.usda.gov/w
sf/w

estw
ide.htm

l

N
o

tes:
T

he forecast inform
ation provided in Figures 14a-c 

is updated m
onthly and is provided by the N

ational 
R

esources C
onservation Service (N

R
C

S). U
nless 

otherw
ise specified, all stream

flow
 forecasts are 

for stream
flow

 volum
es that w

ould occur naturally 
w

ithout any upstream
 influences, such as reservoirs 

and diversions.

E
ach m

onth, five stream
flow

 volum
e forecasts are 

m
ade by the N

R
C

S for several river basins in the 
U

nited States. T
hese five forecasts correspond to 

standard
exceedence

percentages, w
hich can be 

used as approxim
ations for varying ‘risk’

thresholds w
hen planning for short-term

 future 
w

ater availability.

90%
, 70%

, 50%
, 30%

, and 10%
exceedence

percentage stream
flow

 volum
es are provided by 

the N
R

C
S. E

ach
exceedence

percentage level 
corresponds to the follow

ing statem
ent: “T

here is 
an (X

) percent chance that the stream
flow

 volum
e 

w
ill exceed

the forecast volum
e value for that

exceedence
percentage.”

C
onversely, the forecast 

also im
plies that there is a (100-X

) percent chance 
the volum

e w
ill be less than

this forecasted 
volum

e. In Figure 14c, for exam
ple, there is a 30%

 
chance that at O

tow
i B

ridge the average 
stream

flow
during the forecast period (M

arch 
through July) w

ill exceed 537 acre-feet of w
ater 

(71%
 of average), and a 70%

 chance that it w
ill 

not. N
ote that for an individual location, as the

exceedance
percentage declines, forecasted 

stream
flow

 volum
e increases.

In addition to m
onthly graphical forecasts for 

individual points along rivers (Figures 14b and 
14c), the N

R
C

S provides a forecast m
ap (Figure 

14a) of basin-w
ide stream

flow
 volum

e averages 
based on the forecasted 50%

exceedence
percentage threshold.
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15. N
atio

n
al W

ild
lan

d
 F

ire O
u

tlo
o

k (valid
 M

ay 1–31, 2003) 
S

ource: N
ational Interagency F

ire C
enter

�
�
�
�
�
�

N
o

tes:
T

he N
ational Interagency C

oordination C
enter (N

IC
C

) at the N
ational Interagency Fire C

enter (N
IFC

) produces m
onthly w

ildland
fire outlooks (Figure 15).  

T
hese forecasts consider clim

ate forecasts and surface-fuels conditions to assess fire potential. T
hey are subjective assessm

ents, based on synthesis of regional fire 
danger outlooks.
H

ig
h

lig
h

ts:T
he Southw

est fire season began m
uch later than last year, as predicted. A

s of M
ay 17, 2003, 15,859 acres have burned in A

rizona
and N

ew
 M

exico, 
including several large (>100 acres) fires. T

he W
ildland

Fire O
utlook for M

ay 2003 indicates continued above-norm
al fire potential for southeastern A

rizona, southern 
N

ew
 M

exico, and southw
est T

exas. In their M
ay 2003 report, forecasters at the Southw

est C
oordination C

enter (SW
C

C
; a regionalm

ultiagency
federal-state operation 

for coordinating fire-related inform
ation, resources, and firefighting m

obilization) caution that general fire danger levels are near-to-above norm
al across m

uch of the 
region, nearing historically critical levels across portions of southern N

ew
 M

exico. A
bove norm

al large fire potential and firefighting resource use is expected m
ainly in 

elevations below
 8500 feet (e.g., shrub-oak,pinyon-juniper, and pine w

oodlands). T
he w

orst-case scenario, prom
pted by little or no rainfall and dry conditions (i.e., 

conditions in m
ost of our region since m

id-A
pril; see page 2) is for a m

ajority of A
rizona and N

ew
 M

exico to transition rapidly to historically critical fire danger 
conditions in a short period of tim

e. T
he recent update of the SW

C
C

 long-range fire assessm
ent (A

pril 30, 2003) cautions that soil m
oisture deficits, low

 live fuel 
m

oistures, along w
ith large-scale tree m

ortality, and forecasted above-average tem
peratures “keep fire potentials poised for rapid acceleration to very high and extrem

e 
levels.”

A
t present, our region is in Fire Preparedness L

evel III—
indicating a potential for tw

o or m
ore of our fire zones to experience incidents requiring a m

ajor 
com

m
itm

ent of firefighting resources. 
F

or m
ore detailed discussions, visit the N

ational W
ildland F

ire O
utlook w

eb page:http://w
w

w
.nifc.gov/new

s/nicc.htm
l

and the S
outhw

est A
rea W

ildland
F

ire O
perations w

eb page:http://w
w

w
.fs.fed.us/r3/fire/ (click on P

redictive S
ervices > O

utlooks)

N
e
a
r
-
N

o
r
m

a
l

P
o
t
e
n
t
ia

l

A
b
o
v
e
 N

o
r
m

a
l P

o
t
e
n
t
ia

l

B
e
lo

w
 N

o
r
m

a
l P

o
t
e
n
t
ia

l



16. U
.S

. H
azard

s A
ssessm

en
t F

o
recast (valid

 M
ay 16 –

27, 2003) 
S

ource: N
O

A
A

 C
P

C

N
o

tes:
T

he hazards assessm
ent incorporates 

outputs of N
ational W

eather Service 
m

edium
-

(3-5 day), extended-
(6-10 day) 

and long-range (m
onthly and seasonal) 

forecasts and hydrological analyses and 
forecasts.

Influences such as com
plex topography 

m
ay w

arrant m
odified local interpretations 

of hazards assessm
ents.

Please consult local N
ational W

eather 
Service offices for short-range forecasts 
and region-specific inform

ation.

Individual m
aps of each type of hazard are 

available at the follow
ing w

ebsites:

T
em

perature and w
ind: 

http://w
w

w
.cpc.ncep.noaa.gov/products/pre

dictions/threats/t_threats.gif

Precipitation:
http://w

w
w

.cpc.ncep.noaa.gov/products/pre
dictions/threats/p_threats.gif

Soil and/or Fire:
http://w

w
w

.cpc.ncep.noaa.gov/products/pre
dictions/threats/s_threats.gif

H
ig

h
lig

h
ts:T

he U
.S

. H
azards A

ssessm
ent indicates long-term

, persistent drought for m
uch of A

rizona and northern N
ew

 M
exico. 

F
or m

ore inform
ation, visit:http://w

w
w

.cpc.ncep.noaa.gov/products/predictions/threats

�
�
�
�
�
�



17. T
ro

p
ical P

acific S
S

T
 an

d
 E

l N
iñ

o
 F

o
recasts 

S
ources: N

O
A

A
 C

P
C

, IR
I

N
o

tes:
T

he graph (Figure 17a) show
s sea-surface tem

perature (SST
) departures from

 the 
long-term

 average for the N
iño 3.4 region (Figure 17b). T

his is
a sensitive indicator of 

E
N

SO
 conditions. 

E
ach line on the graph represents SST

 departures for previous E
lN

iño events, beginning 
w

ith the year before the event began (Y
r. –1), continuing through the event year (Y

r. 0), 
and into the decay of the event during the subsequent year (Y

r. +1). 

H
ig

h
lig

h
ts: D

uring the last tw
o m

onths, equatorial Pacific O
cean sea-surface (S

S
T

) and subsurface tem
peratures have decreased rapidly

and 
considerably (F

igure 17a), especially in the eastern P
acific O

cean (F
igure 17c). T

he International R
esearch Institute for C

lim
ate P

rediction (IR
I) reports 

that “there is now
 a significant possibility that a L

a N
iña

m
ay develop.”

B
ased on these observations and S

S
T

 forecasts (e.g., F
igure 17d), the likelihood 

is 55%
 that a L

a
N

iña w
ill develop by June, w

ith associated atm
ospheric effects by June or July. T

he IR
I forecast cautions that at present it is difficult to 

predict the strength of a L
a

N
iña if one occurs, but that as the conditions evolve, som

e idea of the strength should be possible in the next tw
o m

onths. T
he 

IR
I also notes that “the skill of S

S
T

 forecast m
odels is still relatively low

 at this
tim

e of year.”
N

O
A

A
-C

P
C

 concurs w
ith the assessm

ent that oceanic and 
atm

ospheric conditions show
 that a transition to L

a
N

iña
is already underw

ay. B
ased on historical clim

ate records, L
a N

iña brings w
arm

 tem
peratures, 

reliably dry w
inters, and som

etim
es

early m
onsoons w

ith greater sum
m

er precipitation to the S
outhw

est.
F

or a technical discussion of current E
l N

iño conditions, visit:http://w
w

w
.cpc.ncep.noaa.gov/products/analysis_m

onitoring/enso_advisory/ 
F

or m
ore inform

ation about E
l N

iño and to access the graphics found on this page, visit:http://iri.colum
bia.edu/clim

ate/E
N

S
O

/
�
�
�
�
�
�

T
his year’s SST

 departures are 
plotted as a red line (Figure 17a). 
T

he m
agnitude of the SST

 
departure, its tim

ing during the 
seasonal cycle, and its exact 
location in the equatorial Pacific 
O

cean are som
e of the factors 

that determ
ine the degree of 

im
pacts experienced in the 

Southw
est.
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18. P
aleo

clim
ate R

eco
rd

 o
f E

N
S

O
S

ource: U
rban et al. 2000 and C

ole et al. 2002

in the U
nited States since 1700 have coincided w

ith prolonged L
a

N
iña conditions in the tropical Pacific and/or w

ith negative PD
O

 conditions. T
his im

plicates variability 
in the Pacific O

cean as a m
ajor cause of large-scale U

.S. drought. For exam
ple, the 1703-1709 and the 1818-1824 droughts exactly coincided w

ith L
a N

iña events and the 
1855-1865 drought coincided w

ith negative PD
O

 and L
a N

iña conditions.A
dditionally, drought duration often extends past the end of L

a
N

iña conditions, indicating that 
additional feedbacks m

ay prom
ote m

ultiyear droughts. T
he 1930-1941 D

ustbow
l drought is an interesting and unexplained exception—

drought w
as confined to the 

northern U
nited States and neither E

N
SO

 nor PD
O

 conditions w
ere extrem

e during this period.

�
�
�
�
�
�

1
8
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. B

im
o

n
th

ly
 re

c
o

rd
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 o

f tro
p
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c
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H
ig

h
lig

h
ts: U

niversity of A
rizona researchers are at the forefront of research into the

paleoclim
ate

record of E
N

SO
.

Instrum
ental records of E

N
SO

 extend back in tim
e only as far as the m

id-1800s; how
ever, 

proxy records, such as those derived from
 coral grow

th bands (Figures 18a-b) and tree rings, com
pare 

favorably to the instrum
ental record of E

N
SO

 and can be used to extend our know
ledge of E

N
SO

 and its 
im

pacts on N
orth A

m
erican clim

ate variability back in tim
e (Figure 18c). Som

e of the m
ost severe droughts

N
o

tes
:

Figures 18a-b show
 several records of variability in the tropical Pacific O

cean. T
he M

ultivariate E
N

SO
 Index 

and the N
iño 3.4 SST

 index are both based on instrum
ental records and docum

ent the strength of the E
l N

iño-
Southern O

scillation (E
N

SO
). T

he M
aiana δ

18O
 show

s the variation in oxygen isotope levels in the annual 
grow

th rings of coral from
 the M

aiana A
toll in the equatorial Pacific O

cean. O
xygen isotope levels vary due 

to changes in the tem
perature and/or salinity of the w

ater in w
hich the coral grow

s. E
N

SO
 affects w

ater 
tem

perature and salinity (through changes in precipitation) in the tropical Pacific O
cean and, therefore, in 

coral grow
th patterns. Sm

aller, m
ore negative δ

18O
 values correspond to w

arm
er, w

etter (E
l N

iño) conditions, 
and larger, less negative values correspond to cooler, drier (L

a
N

iña) conditions.

Figure 18c docum
ents the severity of m

ultiyear droughts in the U
nited States since 1700, based on the Palm

er 
D

rought Severity Index (PD
SI). T

his is related to tropical Pacific O
cean variability using the

M
aiana

δ
18O

 
E

N
SO

 reconstruction from
 Figures 18a-b and an index of the Pacific D

ecadal O
scillation (PD

O
).

F
or m

ore inform
ation, visit http://w

w
w

.ngdc.noaa.gov/paleo/paleo.htm
l

C
ole, J., et al. 2002. M

ultiyear La N
iña events and persistent drought in the contiguous U

nited S
tates. G

eophysical R
esearch Letters 29(13), D

O
I:10.1029/2001G

LO
13561, 

25-1-25-4; U
rban, F

.E
., et al. 2000. Influence of m

ean clim
ate change on

clim
ate variability from

 a 155-year tropical P
acific coral record. N

ature
407:989-993.



19. F
lo

o
d

in
g

 A
fter F

ire
S

ource: M
artin and M

oody 2001; M
oody and M

artin 2001

�
�
�
�
�
�

H
ig

h
lig

h
ts: 

W
ildfires alter the characteristics of w

atersheds in such a w
ay that after a burn, the w

atershed 
m

ay experience dram
atic discharge and flooding in response to precipitation. Figure 19a is an 

exam
ple of the type of research that provides useful data for em

pirically based hillslope runoff 
and erosion m

odels that can be used to predict the increase in runoff and erosion that result from
 

m
ountainous w

ildfires.

Peak discharge relates directly to flood dam
age, so post-fire changes in peak discharge w

ith 
respect to rainfall (Figure 19b) are an im

portant com
ponent of m

odeling the m
agnitude of 

floods after w
ildfires in m

ountainous regions. B
ecause w

ildfires
reduce soil infiltration (Figure 

19a), post-fire rainfall intensities that cause runoff and flooding m
ay be low

er than the pre-fire 
intensities required to produce com

parable runoff. H
igh-intensity precipitation events (above the 

10 m
m

 per hour critical threshold) m
ay exceed the ability of the

w
atershed’s soils to absorb 

w
ater. In this case, the runoff m

ay produce flash floods. 

N
o

tes
:

Figure 19a illustrates the reduction in how
 m

uch precipitation is absorbed (or infiltrates) into the 
soil for burned and unburned stands of pine and conifer trees in

m
ountainous regions of the 

W
est.  R

endija
and Frijoles C

anyons burned during the 2000 C
erro G

rande fire in the L
os 

A
lam

os, N
ew

 M
exico area, and B

eaver G
ulch burned during the 2000

H
i M

eadow
 fire in 

C
olorado. O

verall, infiltration rates are reduced for burned areas. Factors that affect infiltration 
include soil grain size and burn severity. Finer grain sizes experience greater reductions in 
infiltration due to fire-induced w

ater repellency and sealing of pore spaces by ash. T
he R

endija 
C

anyon results are an exam
ple of the com

bined effects of a high severity burn, due in part to 
high fuel loads, and volcanic soils. V

olcanic soils, w
hich are finer grained than

granitic
soils, 

experience greater reductions in infiltration as a result of w
ildfires.

Figure 19b show
s the relationship betw

een w
arm

-season rainfall and runoff for burned 
w

atersheds. U
nit-area peak discharge is the peak w

ater volum
e flow

 divided by the
burned 

drainage area. M
axim

um
 rainfall over thirty m

inutes (I 30) is a m
easurem

ent of the intensity of a 
precipitation event, w

hich then can be related to peak discharge. R
unoff-rainfall relationships 

for three burned w
atersheds show

 a critical threshold intensity of about 10 m
m

 per hour of 
rainfall, w

ith low
er discharges for rainfall events below

 the threshold (blue line) and m
uch 

higher discharges for rainfall events above the threshold (red line).

Figures 19a-b and m
uch of the inform

ation on this page are provided courtesy
of D

.A
. M

artin 
and J.A

. M
oody of the U

.S. G
eological Survey and are based on their research.
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