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Monthly Streamflow and Ground-Water Conditions in 
the United States and Southern Canada, Water Years 
1945-85

By Sandra L. Holmes

Abstract

The Water Resources Division of the U.S. Geological 
Survey has been measuring streamflow since 1888 and collect­ 
ing ground-water data since 1894. The monthly publication 
Water Resources Review (now National Water Conditions) was 
established in water year 1945 to provide information quickly 
to the public on the status of surface- and ground-water 
resources of the Nation. Each monthly issue contains a map 
depicting the status of water conditions relative to normal for 
that month.

This report presents these maps and a synopsis of surface 
and ground-water conditions for the last 41 water years (1945- 
85); a water year begins October 1 and ends September 30 of 
the following year.

INTRODUCTION

Legislation establishing the Irrigation Survey on 
October 2, 1888, forerunner of the Water Resources Divi­ 
sion, U.S. Geological Survey, provided for the study of 
the availability of water for irrigation, sites for reservoirs, 
and artesian areas of the arid and semiarid lands of the 
United States. By 1894, the Survey's authorization was 
expanded to include the investigation of ground water. 
Thus the measurement of streamflow and collection of 
ground-water data became an integral function of the 
Water Resources Division that continues to the present 
time.

The monthly publication Water Resources Review 
(now National Water Conditions) was established in water 
year 1945 to provide information quickly to the public 
on the status of surface- and ground-water resources of 
the United States and southern Canada. (Water resources 
are not influenced by political boundaries.) Through July 
1966, each monthly issue contained a map that presented 
both streamflow and ground-water conditions relative to 
normal for the month. Beginning with the August 1966 
issue, only streamflow data have been displayed, although 
ground-water data continued to be discussed in the

synopsis accompanying the map and in the text. Since 
May 1982, ground-water data have been discussed only 
in the text.

This report presents these maps and a synopsis of 
surface- and ground-water conditions for each month of 
the last 41 water years (1945-85); a water year begins 
October 1 and ends September 30 of the following year.

Graphic presentation of surface- and ground-water 
data provides a clearer picture of conditions than the 
presentation of the data alone in tabular form. For 
instance, the maps and synopses shown in figures 5-151 
in this report clearly illustrate the 1942-56 drought in the 
Southwest, as well as other droughts: the 1952-57 drought 
in the Midcontinent (see figs. 98-154); the 1961-67 drought 
in the Northeastern States (see figs. 206-277); and the 
1976-77 drought nationwide (see figs. 380-403). Figure 
485 shows the extent of drought conditions early in water 
year 1985 in the Delaware River basin, which supplies 
water for New York City and Pennsylvania. The Delaware 
River Basin Commission declared a drought emergency 
for the area on May 13, 1985, when the New York City 
reservoir system reached critically low levels and water 
supplies failed to improve.

During the period covered by this report, floods 
were numerous, even during drought periods. Many floods 
were localized due to intense rainfall from thunderstorms 
or stalled low-pressure centers. Other floods were the result 
of hurricanes, such as Camille in August 1969 and Agnes 
in June 1972. Occasionally floods resulted from failures 
of man-made structures, such as the collapses of the dam 
on Buffalo Creek in West Virginia in February 1972, the 
Teton Dam in Idaho in June 1976, and the Kelly Barnes 
Dam near Toccoa, Georgia, in November 1977.

SEASONS OF HIGH AND LOW FLOWS

Highest and lowest streamflows occur during cer­ 
tain seasons, even though deviations from the norm hap­ 
pen from time to time, as shown on figures 1-4. On these

Introduction 1
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Figure 1. Monthly flow of Smith River near Crescent City, California, October 1975 through September 1985 and monthly median 
flow for the reference period 1951-80.

graphs, the outline bar represents the median streamflow 
for each month for a 30-year base period. The solid bar 
represents the mean discharge for the given month. In the 
South and in regions of low altitude, spring is the season 
of high soil moisture and favorable conditions for high 
streamflow from rainfall. The time of seasonal high flow 
in streams in the North and those draining mountainous 
areas, however, is associated primarily with melting of the 
accumulated snowpack, and this snowmelt reaches its 
maximum with the arrival of warm weather. For exam­ 
ple, snowmelt in the Southwestern United States occurs 
in April and May but does not peak in Canada until July.

Topography influences high streamflow in the West 
during various times of the year. Seasonal peak flows occur 
earlier in many valley streams than in high-altitude snow- 
fed streams. For instance, tributaries draining the relatively 
low Coast Range in California generally peak during 
January and February (see fig. 1), whereas tributaries drain­ 
ing the Sierra Nevada or the Rocky Mountains generally 
do not peak until May or June (see fig. 2). Along the Pa­ 
cific coast, midwinter peaks of flow are common and are 
a result of the high rainfall and little accumulation of snow.

The south to north progression of increasing rain­ 
fall in the Midwest and East generally brings high flows

Yampa River at Steamboat Springs, CO 
Drainage area, 6O-4 Sq. Mi.
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Figure 2. Monthly flow of Yampa River at Steamboat Springs, Colorado, October 1975 through September 1985 and monthly median 
flow for the reference period 1951-80.
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Cedar River at Cedar Rapids, IA 
Drainage area, 6.51O Sq. Ml.
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Figure 3. Monthly flow of Cedar River at Cedar Rapids, Iowa, October 1975 through September 1985 and monthly median 
flow for the reference period 1951-80.

in January, February, and March in the Gulf Coast States, 
in March and April in the central part of the country (see 
fig. 3), and usually in April and May in the eastern Prov­ 
inces of Canada. Florida is an exception because the rainy 
season extends from June to October; therefore, 
streamflow reaches the seasonal high during late summer 
and early fall, and October generally has the highest flow. 

In the East and along the west coast, low streamflow 
occurs in late summer and fall. In the Northeast, winter 
is the season of low streamflow, but occasional thaws 
generally maintain higher streamflow than that of late 
summer and fall (see fig. 4). Low winter streamflow in 
the Great Plains is due to a lack of rainfall in the area.

In the mountainous regions and Canada, winter stream- 
flow is low because available moisture is being stored in 
the snowpack until snowmelt occurs in the spring.

EXPLANATION OF DATA

The maps (figs. 5-496) show the generalized 
streamflow patterns nationwide from October 1944 
through September 1985 and typical ground-water levels 
from October 1944 through July 1966. This information 
is based on selected key index stations in Canada and the 
United States.
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Little Androscoggin River near South Paris, ME 
Drainage area, 76.2 Sq. Mi.

EXPLANATION
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Figure 4. Monthly flow of Little Androscoggin River near South Paris, Maine, October 1975 through September 1985 and monthly 
median flow for the reference period 1951-80.
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Streamflow for each month is compared with 
median flow for the same month in the 30-year reference 
period. From October 1944 through September 1960, the 
reference period is water years 1921-45; from October 1960 
through September 1971, the reference period is water 
years 1931-60; from October 1971 through November 
1976, the reference period is water years 1931-60 or 1941- 
70; from December 1976 through September 1981, the 
reference period is water years 1941-70; and from October 
1981 through September 1985, the reference period is water 
years 1951-80.

Streamflow is considered to be below normal if it 
is within the range of low flows that have occurred 25 per­ 
cent of the time (lower quartile) during the reference 
period, and Streamflow is considered to be above normal 
if it is within the range of high flows that have occurred 
25 percent of the time (upper quartile) during the reference 
period. Flows higher than the lower quartile but lower 
than the upper quartile are considered to be within the 
normal range and are expected to occur 50 percent of the 
time. As depicted on the maps, the median flow is 
obtained by ranking the daily flows for each month of 
the reference period in order of magnitude: the highest 
daily flow is number 1, the lowest flow is number 30, and 
the average of the 15th and 16th flows is the median. In 
other words, one-half of the time the daily flows for the 
month are expected to be below the median, and one-half 
of the time they are expected to be above the median.

Ground-water levels refer to water-level conditions 
near the end of the month. The water level in each key 
index well (selected wellsites in various parts of the country) 
is compared with its average level for the end of the same 
month. The average level is determined from a 30-year 
reference period, or it is determined from the entire past 
record for that well, if only limited records are available.

NATIONAL WATER CONDITIONS 
MONTHLY PUBLICATION

Subscription to the monthly publication entitled 
"National Water Conditions" (the publication used to 
compile the maps for this report), is available free on 
application to the National Water Conditions, U.S. 
Geological Survey, 419 National Center, Reston, VA 
22092.
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10 Streamflow and Ground-Water Conditions in United States and Southern Canada
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186 Streamflow and Ground-Water Conditions in United States and Southern Canada
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ra
l 
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t 

So
ut

he
as
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at
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s 
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ec
ti
cu
t,
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wa
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e,
 
an
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w 
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rk
, 

an
d 
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se
ve
ra
l 

la
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e 
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s 
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an
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lo
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do
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an
d 
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ut
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ta
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hl
y 

an
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or
 
da

il
y 

me
an
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s 
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we
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re

co
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fo

r 
th

e 
mo
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h 
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pa
rt
s 

of
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id
a,
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or
gi

a,
 
Ne
w 

Yo
rk
, 

No
rt

h 
Ca

ro
li

na
, 

Vi
rg

in
ia

, 
an
d 

Wy
om
in

g.
 

Fl
ow

s 
re

ma
in

ed
 
in

 
th
e 
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ov
e-
no
rm
al
 
ra
ng
e 

in
 
pa

rt
s 

of
 

Al
as
ka
, 

Qu
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ec
, 

an
d 

Wa
sh

in
gt
on
, 

an
d 

in
cr

ea
se

d 
in
to
 
th

at
 
ra

ng
e 

in
 
pa

rt
s 

of
 
Al
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rt
a,
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it

is
h 

Co
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ia

, 
Il
li
no
is
, 
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di
an
a,
 
Ke

nt
uc

ky
, 

Ma
ry
la
nd
, 

Mo
nt

an
a,

 
Ne

w 
Je
rs
ey
, 

Oh
io
, 

Vi
rg

in
ia

, 
an

d 
We
st
 
Vi

rg
in

ia
. 

Mo
nt
hl
y 

an
d/

or
 
da
il
y 

me
an
 
di
sc
ha
rg
es
 
we
re
 
hi

gh
es

t 
of
 

re
co

rd
 
fo

r 
Ma

y 
in
 
pa

rt
s 

of
 
Al

as
ka

, 
Ne

w 
Je

rs
ey

, 
an

d 
Vi

rg
in

ia
 
wi

th
 
fl
oo
di
ng
 
in

 
Al

ab
am

a,
 

Il
li

no
is

, 
In

di
an

a,
 
Ka
ns
as
, 

Ke
nt

uc
ky

, 
Mi

ch
ig

an
, 

Mi
nn
es
ot
a,
 
Mi
ss
is
si
pp
i,
 
Mi
ss
ou
ri
, 

Mo
nt

an
a,

 
No

rt
h 

Da
ko
ta
, 

Ok
la

ho
ma

, 
an

d 
Te

xa
s.

Gr
ou
nd
-w
at
er
 
le

ve
ls

 
de

cl
in

ed
 
in
 
Ma

in
e,

 
mu

ch
 
of

 
Ne

w 
Ha

mp
sh

ir
e,

 
an

d 
in

 
ea

st
-c

en
tr

al
 

Ne
w 

Yo
rk

, 
an

d 
ro
se
 
in
 
ea

st
er
n 

Pe
nn

sy
lv

an
ia

 
an

d 
mo
st
 
of
 
Ne

w 
Je
rs
ey
. 

Le
ve
ls
 
we
re
 
be

lo
w 

av
er
ag
e 

in
 
pa
rt
s 

of
 
Co
nn
ec
ti
cu
t,
 
Ma
in
e,
 
Ma

ss
ac

hu
se

tt
s,

 
Ne
w 

Ha
mp
sh
ir
e,
 
Ne
w 

Je
rs
ey
, 

Rh
od

e 
Is

la
nd

, 
an
d 

Ve
rm

on
t.

 
In
 
th

e 
So
ut
he
as
t 

re
gi
on
, 

le
ve
ls
 
ro
se
 
in
 
Al

ab
am

a 
an

d 
Ke

nt
uc

ky
, 

an
d 

de
cl

in
ed

 
in
 
Fl

or
id

a,
 
Ge

or
gi

a,
 
Mi
ss
is
si
pp
i,
 
No
rt
h 

Ca
ro
li
na
, 

an
d 

Te
nn

es
se

e;
 
tr
en
ds
 
we
re
 

mi
xe
d 

in
 
Vi
rg
in
ia
 
an

d 
We
st
 
Vi
rg
in
ia
. 

Le
ve

ls
 
we
re
 
ab
ov
e 

av
er
ag
e 

in
 
Ke

nt
uc

ky
 
an

d 
be

lo
w 

av
er
ag
e 

in
 
Al

ab
am

a,
 
Fl

or
id

a,
 
Ge
or
gi
a,
 
No
rt
h 

Ca
ro
li
na
, 

an
d 

Te
nn

es
se

e.
 

In
 
th
e 

we
st

er
n 

Gr
ea
t 

La
ke

s 
re
gi
on
, 

le
ve

ls
 
ro
se
 
in
 
In

di
an

a 
an
d 

Mi
ch
ig
an
, 

de
cl
in
ed
 
in

 
Il

li
no

is
, 

an
d 

tr
en

ds
 
we

re
 
mi
xe
d 

in
 
ot
he
r 

St
at

es
. 

In
 
th
e 

mi
dc
on
ti
ne
nt
 
re

gi
on

, 
le

ve
ls

 
ro

se
 
in
 
Ne
br
as
ka
 

an
d 

de
cl
in
ed
 
in
 
Ar

ka
ns

as
, 

Io
wa
, 

Ka
ns
as
, 

an
d 

No
rt

h 
Da
ko
ta
; 

tr
en
ds
 
we

re
 
mi
xe
d 

el
se
wh
er
e 

in
 
th

e 
re
gi
on
. 

In
 
th

e 
We

st
, 

le
ve
ls
 
ro
se
 
in

 
Mo

nt
an

a,
 
bu

t 
de
cl
in
ed
 
in
 
Ar

iz
on

a 
an
d 

so
ut

he
rn

 
Ca

li
fo

rn
ia

. 
Tr

en
ds

 
we
re
 
mi
xe
d 

el
se
wh
er
e 

in
 
th

e 
re

gi
on

. 
Ne

w 
hi

gh
 
gr

ou
nd

-w
at

er
 

le
ve

ls
 
fo

r 
Ma

y 
we

re
 
re

ac
he

d 
in

 
Ne

va
da

, 
Ut

ah
, 

an
d 

We
st

 
Vi

rg
in

ia
. 

Ne
w 

Ma
y 

lo
ws
 
oc

cu
rr

ed
 

in
 
Ar

iz
on

a,
 
Ar

ka
ns

as
, 

Ca
li

fo
rn
ia
, 

Fl
or
id
a,
 
Id

ah
o,

 
Ka
ns
as
, 

Lo
ui

si
an

a,
 
Te
nn
es
se
e,
 
an

d 
Vi

rg
in

ia
. 

Ne
w 

al
lt

im
e 

lo
ws

 
we
re
 
re
ac
he
d 

in
 
Ar
iz
on
a 

an
d 

No
rt
h 

Da
ko
ta
.
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ve
ra
l 

la
rg
e 

ar
ea
s 

of
 
be

lo
w-

no
rm

al
 
st

re
am

fl
ow

 
pe

rs
is

te
d 

in
 
th
e 
So

ut
he

as
t 

an
d 

In
 

ce
nt

ra
l 

an
d 

no
rt

he
rn

 
pa
rt
s 

of
 
th
e 

We
st

 
an

d 
mi
dc
on
ti
ne
nt
 
re
gi
on
s,
 
al
on
g 

wi
th
 
sm
al
le
r 

ar
ea

s 
in
 
we

st
er

n 
Co

nn
ec

ti
cu

t,
 
ea
st
er
n 
Ne

w 
Yo

rk
, 

so
ut
hw
es
te
rn
 
On

ta
ri

o,
 
an

d 
so

ut
he

rn
 

Ar
iz
on
a.
 

Mo
nt

hl
y 

me
an

 
fl
ow
s 

we
re

 
lo
we
st
 
of

 
re
co
rd
 
fo
r 

Ju
ne
 
in
 
pa

rt
s 

of
 
Al
as
ka
, 

Fl
or

id
a,

 
Ge
or
gi
a,
 
Ha

wa
ii

, 
an

d 
Vi
rg
in
ia
. 

St
re

am
fl

ow
 
wa

s 
ab
ov
e 

th
e 

no
rm

al
 
ra

ng
e 

in
 
a 

la
rg
e 

ar
ea
 
en

co
mp

as
si

ng
 
th

e 
Oh

io
 
Ri

ve
r 

ba
si

n 
an
d 

so
ut

he
rn

 
pa
rt
s 

of
 
th
e 
mi
dc
on
ti
ne
nt
 

re
gi
on
, 

al
on

g 
wi

th
 
sm

al
le

r 
ar

ea
s 

of
 
ab

ov
e-

no
rm

al
 
fl
ow
 
lo

ca
te

d 
in
 
th

e 
No

rt
he

as
t 

re
gi
on
 

an
d 

in
 
pa
rt
s 

of
 
Ar

iz
on

a,
 
Or
eg

on
, 

Wa
sh
in
gt
on
, 

an
d 

Wi
sc
on
si
n.
 

Mo
nt

hl
y 

me
an
 
di

sc
ha

rg
es

 
we

re
 
hi
gh
es
t 

of
 
re

co
rd

 
fo

r 
th

e 
mo
nt
h 

in
 
pa

rt
s 

of
 
Oh

io
 
an
d 

Te
xa

s.
 

Fl
oo

di
ng

 
du
ri
ng
 
th

e 
pe

ri
od

 
Ju

ne
 
9-
15
 
in
 
Il

li
no

is
, 

In
di
an
a,
 
Io

wa
, 

Ka
ns
as
, 

Lo
ui
si
an
a,
 
Mi

ss
ou

ri
, 

Oh
io
, 

Te
xa

s,
 

an
d 

Wy
om

in
g 

re
su

lt
ed

 
fr
om
 
he

av
y 

ra
in
s 

ea
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y 

in
 
th
e 
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nt
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au
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en
te
d 
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me
lt
wa
te
r 

ru
no
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ow
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no
rt
hw
es
te
rn
 W

yo
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ng
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sc
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se
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s 
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e 
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ke
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ly
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ce
 
in
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ye
ar
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Gr
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-w
at
er
 
le
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de
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th
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d 
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in
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t 
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e 
av

er
ag

e 
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so
ut
hw
es
te
rn
 
Pe
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an
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an
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Ma
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e.

 
Le

ve
ls

 
we

re
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lo
w 
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t 

ot
he
r 
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ta
l 
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w 
En
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an
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an
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ra

l 
Ne

w 
Je
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an
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an
d 
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ry
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th
e 
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ut
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gi
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le
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ls
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nt
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an
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de
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ed
 
in

 
Al
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Mi
ss
is
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No
rt
h 

Ca
ro
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an
d 

Te
nn
es
se
e.
 

Tr
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we
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mi
xe
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in
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id

a,
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gi
a,
 

Vi
rg

in
ia
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an
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We

st
 
Vi
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in
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In
 
th

e 
we
st
er
n 

Gr
ea
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s 

re
gi
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le
ve
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ro
se
 
in

 
Il
li
no
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an
d 

de
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ed

 
in
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es
ot
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an
d 

Oh
io
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we
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ot

he
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th
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re

gi
on

, 
le
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an
d 

de
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an
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Tr
en
ds
 
we
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ot
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we
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w 

av
er
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we
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mi
xe
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he
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St
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ve
ls
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re
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w 
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e 
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Ar
iz
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an
d 
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Ne
w 
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ls
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r 
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we
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t 
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d 
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Ne
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pp
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Te
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se
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Ar
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a,
 
Id
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Ne
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an
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.
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fl
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Du
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ra
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of
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rt
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an
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, 
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iz
on
a,
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ss
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hu
se
tt
s,
 
Ne
w 
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mp
sh
ir
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an
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h 
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ta
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an
d 
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va
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ab
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an
a,

 
Mi
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ot
a,
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si
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i,
 
an
d 
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w 
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. 
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y 
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an
 
fl
ow
s 
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in
 
th

e 
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lo
w-

no
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al
 
ra
ng
e 
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s 

of
 
17
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we
re
 
lo
we
st
 
of
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co
rd
 
fo
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ho
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Ge

or
gi

a 
an

d 
in
 
pa
rt
s 

of
 
Al
ab
am
a,
 
Fl

or
id

a,
 
an
d 

Ha
wa

ii
. 

Wa
te
r 

us
e 

re
st

ri
ct

io
ns

 
we

re
 
in

 
ef

fe
ct

 
in

 
pa
rt
s 

of
 
Fl
or
id
a,
 
Ma

ss
ac

hu
se

tt
s,

 
an

d 
Ok
la
ho
ma
. 

Fl
ow
s 

re
ma
in
ed
 
in
 
th
e 

ab
ov

e-
no

rm
al

 
ra
ng
e 

in
 
pa
rt
s 

of
 
Ne

w 
Br
un
sw
ic
k,
 
Qu
eb
ec
, 

Al
as
ka
, 

Ne
w 

Yo
rk
, 

Or
eg
on
, 

Wa
sh

in
gt

on
, 

an
d 

in
 
pa

rt
s 

of
 
se
ve
ra
l 

St
at
es
 
in

 
th

e 
lo

we
r 

Mi
ss
is
si
pp
i 

Va
ll
ey
 

ex
te

nd
in

g 
fr

om
 
Oh

io
 
to

 
Te

xa
s.

 
Fl
oo
di
ng
 
oc

cu
rr

ed
 
In

 
Al

as
ka

, 
Co

lo
ra

do
, 

In
di

an
a,

 
Io
wa
, 

Ka
ns
as
, 

Mi
ss

ou
ri

, 
an

d 
Ne

br
as

ka
. 

Pe
ak

 
di

sc
ha

rg
es

 
on

 
se
ve
ra
l 

st
re
am
s 

in
 
Io

wa
 
ex

ce
ed

ed
 

th
os

e 
li

ke
ly

 
to

 
oc

cu
r 

on
ly

 
on

ce
 
in

 
10
0 

ye
ar

s.
Gr
ou
nd
-w
at
er
 
le

ve
ls

 
de

cl
in
ed
 
se
as
on
al
ly
 
in
 m

os
t 

of
 
th

e 
No
rt
he
as
t,
 
an

d 
re

ma
in

ed
 

ne
ar
 
av

er
ag

e 
in
 
mo
st
 
in
te
ri
or

 
pa
rt
s 

of
 
th

e 
re

gi
on

. 
Be

lo
w-

av
er

ag
e 

le
ve

ls
 
pe

rs
is

te
d 

in
 

so
ut
he
as
te
rn
 
Ma
ss
ac
hu
se
tt
s 

an
d 

mo
st
 
of

 
Ne
w 

Je
rs

ey
, 

De
la

wa
re

, 
an

d 
ea

st
er

n 
Ma

ry
la

nd
. 

In
 

th
e 

So
ut

he
as

t 
re
gi
on
, 

gr
ou
nd

-w
at

er
 
le
ve
ls
 
fe

ll
 
in

 
Al
ab
am
a,
 
Ke
nt
uc
ky
, 

Mi
ss
is
si
pp
i,
 

Te
nn

es
se

e,
 
Vi

rg
in

ia
, 

an
d 

We
st

 
Vi
rg
in
ia
; 

tr
en
ds
 
we

re
 
mi
xe
d 

in
 
Fl
or
id
a,
 
Ge

or
gi

a,
 
an

d 
No
rt
h 

Ca
ro

li
na

. 
Le

ve
ls

 
we

re
 
ge

ne
ra

ll
y 

ab
ov
e 

av
er

ag
e 

in
 K
en
tu
ck
y 

an
d 

We
st
 
Vi
rg
in
ia
, 

an
d 

we
re

 
be
lo
w 
av
er
ag
e 

el
se

wh
er

e.
 

In
 
th

e 
we
st
er
n 

Gr
ea

t 
La
ke
s 

re
gi
on
, 

gr
ou

nd
-w

at
er

 
le

ve
ls

 
ro
se
 
in
 
In
di
an
a 

an
d 

fe
ll
 
in
 
Oh
io
; 

tr
en
ds
 
we

re
 
mi

xe
d 

in
 
Mi
ch
ig
an
 
an
d 

Mi
nn
es
ot
a.
 

Le
ve
ls
 

we
re

 
ne
ar
 
or
 
ab
ov
e 

av
er

ag
e 

in
 
In
di
an
a 

an
d 

Oh
io

, 
an
d 

ab
ov
e 

an
d 
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lo

w 
av
er
ag
e 

in
 
Mi
ch
ig
an
 

an
d 

Mi
nn

es
ot

a.
 

In
 
th

e 
mi

dc
on

ti
ne

nt
 
re
gi
on
, 

gr
ou
nd
-w
at
er
 
le
ve
ls
 
fe

ll
 
in

 
Ne
br
as
ka
; 

tr
en

ds
 
we
re
 
mi
xe
d 

el
se

wh
er

e 
in

 
th

e 
re
gi
on
. 

Le
ve

ls
 
we
re
 
be

lo
w 
av
er
ag
e 

in
 A

rk
an

sa
s,
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