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INTRODUCTION

USGS streamgage records indicate droughts 
have affected Mississippi streams during 
44, 1951-57, 1962-71, and During the
drought that began in late summer 1999 and 
continued through 2000, many areas of Mis-
sissippi experienced near record drought condi-
tions causing concern to many private and 
public interests. 

Droughts are normal, recurring hydrological 
events caused by deficiency of precipitation over 
an extended period of time, which can have ad-
verse effects on availability and use of water. 
Much of Mississippi continued to experience
drought conditions through late winter 2000. 
Data on minimum streamflows are an important
factor for determining the regulation of 
control structures, effluent, surface-water with-
drawals, and other water-management decisions 
during droughts. Data on minimum streamflows 
become paramount during drought conditions. 

The USGS maintains a Statewide network of 
streamgages providing Federal, State, and local 
agencies, institutions, and the private sector with 
accurate, reliable, and timely river stage, river 
discharge, and other hydraulic and hydrologic
parameters for many water-use and design 
needs. All of the streamgages discussed in this
report may be accessed in real-time mode 
through the internet at the following address: 

http://water.

This report presents selected streamflow data
collected at gages on streams affected by se-
vere drought conditions in Mississippi during the
1999-2000 water years. Discussion of drought
conditions presented for the Yazoo River Basin 
are limited to data collected in the headwaters of 
the basin at gages upstream of the Mississippi
River alluvial floodplain. No discussions are 
presented for tidally affected flows near the Gulf 
of Mexico. Comparisons of 1999 and 2000 wa-
ter-year data to low-flow characteristics at se-
lected streamgages to other period-of-record

low-flows at selected gages in the State are also
presented. The data are presented in a
by-basin analysis. 

MISSISSIPPI WATER LAW

Surface-water streamflow duration characteris-
tics are important for water-supply planning, 
waste-load allocation, storage-facility design, ir-
rigation, wildlife and fish conservation, and rec-
reational uses. In Mississippi, the
year low-flow is the established minimum 
flow characteristic used by the Mississippi De-
partment of Environmental Quality's Office of
Land and Water Resources (MDEQ-OLWR) and 
other agencies to permit the rate at which waste 
effluent is discharged into streams and to set
permit limits for water withdrawals from streams.
This minimum flow is defined as the av-
erage streamflow rate over 7 consecutive days
that may be expected to be reached as an an-
nual minimum no more frequently than 1 year in

The established average minimum lake level for 
a given lake was also amended to be the
lake level. Under laws passed by the State in
1985, the MDEQ-OLWR has the authority to 
permit the use of water from any surface stream 
and lake only in excess of the established mini-
mum flow based on records or computations by
the MDEQ-OLWR. The MDEQ-OLWR may 
authorize the use of established minimum flows 
and the water below the established minimum
lake levels for industrial purposes upon written 
assurance, supported by such data and report-
ing requirements that the MDEQ-OLWR deems 
appropriate, that the water be returned to
the stream at a point downstream from the place
of withdrawal, and will not result in any substan-
tial detriment to property owners affected 
thereby or to the public interest. No use of water
shall be authorized that will impair the effect of 
stream standards set under the pollution control 
laws of this State based upon a minimum 
streamflow.



MISSISSIPPI PRECIPITATION 

According to Wax (1990). Mississippi has an av-
erage annual rainfall of about 56 inches. Aver-
age annual rainfall ranges from about 68 inches
near the Gulf of Mexico coast to about 50 inches
in the northern areas of the State. Annual ex-
tremes for the period of record ranged from less
than 37 inches in 1889 to more than 83 inches in
1983. About 40 inches (70 percent) of the aver-
age annual rainfall (56 inches) occurs in the
winter and early spring. Low streamflows gener-
ally occur in the late summer and early autumn.
The principal source of moisture for the State is
the Gulf of Mexico, although the eastern Pacific 
Ocean can also bring significant moisture to the
State, mostly during the summer and early 
autumn months. Streamflow generally reflects 
rainfall in that high streamflows generally occur 
from late fall to late spring, and low-flows gener-
ally occur from late summer to early fall. The
high variability in precipitation makes character-
izing and forecasting climatologic events in the
State an inexact science.

According to the National Climatic Data Center 
of the National Oceanic and Atmospheric Ad-
ministration annual precipitation for Mis-
sissippi during the 2000 calendar year was the

lowest in the 106 years of precipitation rec-
ords for the State. The May-October 2000 pe-
riod however, was the driest year on record in
the Deep South States (Florida, Georgia, Ala-
bama, Mississippi, and Louisiana) and this led to
drought conditions as severe as any observed
during the twentieth century. The Statewide av-
erage total rainfall for the 2000 calendar year 
was 44.78 inches, which was 9.98 inches below
the Statewide average (Wax, written communi-
cation, 2001).

STUDY AREA 

The USGS currently operates 103 continuous 
recording streamgages in Mississippi.
nine of these stream gages were selected for 
use in this report (fig. 1). Drainage areas range 
from 2.01 to 6,590 (square miles). Slopes
and lengths upstream of selected streamgages
range from 1.0 to 38.1 feet per mile, and 2.01 to
185 miles, respectively. Twenty-five selected 
gages (table 1) provide an abbreviated synoptic 
view of drought conditions in the State during 
the 1999-2000 water years. The following para-
graphs discuss drought flow conditions in the

1999-2000water years in selected basins gaged 
by the USGS in Mississippi. 

Tennessee-Tombigbee River Basin

Fifleen gages (fig. 1) were selected in the Ten-
nessee-Tombigbee River Basin for discussion of
drought impacts. The drainage areas range from
2.01 to 4,460 and the period of record
ranged from 26 to 85 years.

Flow at four of the streamgages (at Fulton. at 
at Aberdeen Lock and Dam near Aber-

deen, and at Stennis Lock and Dam) on the
mainstem of the Tombigbee River is regulated
by a series of Lock and Dam structures. Since 
the opening of the waterway in the
low-flows have generally increased during
periods and, therefore, drought conditions on the
mainstem have been reduced. Flow upstream
of Town Creek near Nettleton also showed 
some apparent regulation from upstream during 
the summer of 2000, and the minimum daily dis-
charge of 8.3 (cubic feet per second) for the
2000 water year was 80 percent above the pub-
lished discharge of 4.6 During the
2000 water year, mean monthly flows at the
Tombigbee River at Stennis Lock and Dam near 
Columbus were below normal quartile of
the median value for the reference period of re-
cord 1971-2000) for every month of the entire 
water year except April. 

Three of the selected gages in the basin 
Mill Branch near Mud Creek near
Fairview, and Buttahatchee River near Aber-
deen) represent three tributaries to the
bee River. For these three gages, the computed 
minimum daily discharges for the 2000 water 
year were lower than the previous record
flows. The period of record for these three
gages ranged from 26 to 35 years; these gages
were not in operation during the droughts of the
1940's through the 1960s. The minimum daily
discharge of 56 computed for the 2000 wa-
ter year for the Buttahatchee River near Aber-
deen was about 52 percent lower than the
published value of 117

Discharge data indicated the Noxubee River at 
Macon also exhibited moderate drought-like
conditions. The minimum daily discharge com-
puted for Macon for the 2000 water year was 34

which is only slightly higher than the pub-
lished value of 32 fl for the gage.
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In summary, minimum daily discharges com-
puted for 7 of 15 gages in the
Tombigbee River Basin selected for discussion 
were less than the published discharges,
and record low-flows occurred at 3 of 15 gages.
However, the records were set at gages with pe-
riods of record that ranged from 26 to 35 years, 
and the record did not include data from the
droughts of the 1940s through the 1960s.

Pascagoula River Basin

Twenty-one gages (fig. 1) were selected in the
Pascagoula River Basin for discussion of
drought impacts. The drainage areas range 
from 52.1 to 6,590 and the period of record 
ranged from 17 to 70 years. Discharge data 
collected from these streamgages indicate that 
the 2000 water year drought was the most se-
vere for the period of record. 

Minimum daily flows for the 2000 water year at
the Leaf River near Collins were 46 percent less 
than the published discharge for the sta-
tion and 29 percent less than the previous pe-
riod of record minimum daily flow at the gage
(Table 1). The computed minimum daily dis-
charge for the Pascagoula River at Merrill during 
the 2000 water year was 649 which was 
about 29 percent less than the published
discharge and about 8 percent less than the
previous period of record minimum daily flow of
704 which was set on October 21, 

Flows at three of the selected gages in the
Pascagoula River Basin (Okatibbee Creek at
Arundel, Chickasawhay River at Enterprise, and 
Chickasawhay River at Leakesville) are affected
by regulation from the Okatibbee Reservoir 
north of Meridian during low-flows and, conse-
quently, the effect of the 2000 drought was re-
duced from what it would have been. Of these
three gages, only the Chickasawhay River at
Leakesville had minimum daily discharges less 
than the published discharge.

In summary, minimum daily discharges com-
puted for 19 of 21 gages during the 2000 water 
year selected were less than the published

discharges, and 16 of 21 gages in the 
Pascagoula River Basin had computed minimum 
daily discharges that were lowest for the period 
of record, Notably, 3 of the 5 gages in the basin
that did not set new low flow records are af-
fected by flow regulation from the Okatibbee
Reservoir.

Coastal Streams Basin

Two gages (Biloxi River at Wortham and Wolf
River near Landon) (fig. 1) were selected in the
Coastal Streams Basin for discussion of drought 
impacts. The drainage areas for the two gages
are and 308 mi , and the period of record
was 48 and 30 years, respectively. Discharge 
data collected from these streamgages indicate
the 2000 water year drought was the most se-
vere for the period of record 

The computed minimum daily discharge of 11
for the 2000 water year at the Wolf River 

near Landon was 72 percent lower than the 
published value of 40 and 63 percent
lower than the period of record minimum daily
discharge of 30 The computed minimum 
daily discharge of 1.2 for the 2000 water
year at the Biloxi River at Wortham was 48 per-
cent lower than the published value of

and equaled the period of record minimum 
daily discharge set on October 21, 1963. An-
other indicator of drought severity in this basin 
can be expressed by the occurrence of the an-
nual peak stages and discharges at gages in the
area. The annual peak discharge at the Biloxi
River at Wortham and the Wolf River near 
don gages during the 2000 water year occurred 
during October, which historically is the driest
month of the year.

In summary, minimum daily discharges com-
puted for both gages during the 2000 water year 
were less than the published discharges,
and both gages in the Coastal Streams Basin 
had computed minimum daily discharges that 
equaled or were lower than those for the period
of record. 

Pearl River Basin

Fifteen gages (fig. 1) were selected in the Pearl 
River Basin for discussion of drought impacts. 
The drainage areas range from 49.8 to 4,993

and the period of record ranged from 26 to
83 years. Discharge data collected from these
streamgages indicate the 2000 water year
drought was one of the most severe for the pe-
riod of record. 

During the minimum low-flow period of the 2000
water year, the combined 7-day minimum flows
for the two gages that represent inflow into the
Ross Reservoir (Pearl River at Lena and 
Yockanookany River near Ofahoma) were less



than 50 whereas the 7-day minimum flow 
for the Pearl River at Jackson, which represents 

from the Reservoir, was about 207 
Without flow regulation from the Ross Barnett
Reservoir, surface withdrawal by the City of
Jackson would have been significantly affected. 

In summary, minimum daily discharges com-
puted for 11 of 15 gages during the 2000 water 
year selected were less than the published

discharges, and 8 of 15 gages in the Pearl 
River Basin had computed minimum daily dis-
charges that were lowest for the period of rec-
ord. Notably, 3 of the 7 gages in the basin that 
did not set new low-flow records are affected by
flow regulation from the Ross Barnett Reservoir, 
which significantly lessened the effects of the
drought.

Yazoo River Basin

Ten gages (fig. 1) were selected in the upper
Yazoo River Basin for discussion of drought im-
pacts. The drainage areas range from 35.1 to
1,550 and the period of record ranged from 
5 to 63 years. Discharge data collected from 
these streamgages indicate that only moderate
drought conditions occurred at selected stream-
gages in the upper Yazoo River basin during the
2000 water year. 

Minimum daily discharges computed for all
selected gages during the 2000 water year se-
lected were greater than the published
discharges. The Yalobusha River at Grenada is 
affected by flow regulation from the Grenada
Lake. Due to the limited gaging network in the 
Delta region of the Yazoo River Basin, no data
are presented in this report on drought condi-
tions that may have existed in this region during 
the 2000 water year. 

Big Black River Basin

Two gages (Big Black River at West and Big 
Black River at Bovina) (fig. 1) were selected in
the Big Black River Basin for discussion of 
drought impacts. The drainage areas for the two
gages are 1,027 and 2,812 and the periods
of record were 30 and 65 years, respectively.
Discharge data collected from these stream-
gages indicate the 2000 water year brought
highly variable drought conditions to this basin.

Droughts and flood events are highly variable 
both in time and magnitude. In April 2000, rain-

fall in the Big Black River Basin brought flood 
peaks at the Big Black River at West, to a dis-
charge of 54,700 (a flood recurrence inter-
val of 25 years) and a stage of 25.80 fl (feet),
only 0.28 fl below the peak stage of record, 
which occurred at the gage on May 21, 1983.

The computed minimum daily discharge of 13
on August 23 for the 2000 water year at the 

Big Black River at West was 50 percent lower
than the published value of 26 and 7 
percent lower than the of record minimum 
daily discharge of 14 fl During the 2000 wa-
ter year, the Big Black River at West flooded to a
recurrence interval of 25 years, and several
months later flowed at record low discharge.
Notably, the Big Black River at West had a pe-
riod of record of 30 years and, therefore, condi-
tions were not representative of droughts that
occurred earlier in the twentieth century 

and The computed 
minimum daily discharge of for the

water year at the Big Black River at Bovina
was 18 percent higher than the published
value of 85 and 49 percent higher than the 
period of record minimum daily discharge of 67

set on October 1, 1954.

In summary, while the minimum daily discharge 
computed for Big Black River at West during the 
2000 water year was less than the published

and period of record minimum, the mini-
mum daily discharge computed for Big Black at
Bovina was greater than the published
and the period of record minimum discharge.

Southwest Mississippi River Basins

Four gages (fig. 1) were selected in the South-
west Mississippi River Basins for discussion of
drought impacts. The drainage areas range
from to 787 and the period of record
ranged from 40 to 63 years. Discharge data 
collected from these streamgages indicate the
2000 water year drought was the most severe 
for the period of record.

Minimum daily discharges computed for all four
gages during the 2000 water year selected were 
less than the published discharges, and 2
of 4 gages in the Southwest Mississippi River 
Basins had computed minimum daily discharges 
that were lowest for the period of record. 
1999-2000 DROUGHT RESULTS FOR THREE
INDEX STATIONS IN MISSISSIPPI
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In a United States Department of Agriculture 
(USDA) emergency declaration on January 7,
2000, USDA Secretary Dan Glickman declared 
81 Mississippi counties in a drought due to 

rainfall and extreme heat that occurred 
from March 1, 1998 until November 18, 1999 
(National Drought Mitigation Center 2000). 

After a moderately dry 1999 calendar year, 
many rivers in the State were experiencing rec-
ord low-flows for January and February 2000.
According to Plunkett et al. annual mean 
streamflow was normal (within the and
quartile of the long term median discharge for 
the reference water year period 1961-90) in
most streams in Mississippi during the 1999
water year. Comparisons of monthly mean and
annual mean runoff in the 1999 water year with 
median runoff for the reference water year pe-
riod 1961-90 were made for three representative
USGS streamgages:

Station name and 1999 1961-90 1999

(inches) runoff as a
number runoff median runoff

percentage
of 1961-90

median runoff

Tombigbee River at
Stennis Lock and Dam
near Columbus 23.03 21.10

Pascagoula River 13.79 67
At Merrill

Big Black River 19.46 17.67
Near Bovina

If data within the and quartile of the 
median flow are considered normal, then 
streamflow at two of three representative gages 
in the State was normal for the 1999 water year;
however, during August and September 1999, 
all three gages were below normal. The

River at Merrill flowed below normal for 7 
months in the 1999 water year (December 1998, 
January, April, May, July, August, and Septem-
ber 1999). Flows at many of the gages in the
Pascagoula River Basin flowed below their 
computed value.

During the 2000 water year, many rivers in the
State experienced record low-flows. According 
to Plunkett et annual mean streamflow
was below normal (less than the quartile of 
the long term median discharge for the refer-
ence water year period 1971-2000) in most
streams in Mississippi during the 2000 water
year. Comparisons of monthly mean and annual 

mean runoff in the 2000 water year with median 
runoff for the reference water year period 
2000 were made for three representative USGS
streamgages:

Station name and 2000 1971-90 2000

(inches) runoff as a
number runoff median runoff 

percentage
of

median runoff

Tombigbee River at
Stennis Lock and Dam
near Columbus 10.48 21.75 48

Pascagoula River 6.04 28

Big Black River 9.76 19.88 49
At Merrill

Near Bovina

If data within the and quartile of the
median flow are considered normal, then 
monthly streamflow at all three representative 
gages in the State was below normal for 11 of
12 months of the 2000 water year. 

Daily mean discharge compared to the mini-
mum, maximum, and mean discharges for the
entire period of record at the three index stations 
indicate also indicate that the 2000 water year
was one of the driest on record at these gages 
(fig. 2). The regulated daily mean discharge at
the Tombigbee River at Stennis Lock and Dam
near Columbus was below the long term daily
mean for every month but April. The daily mean
discharge at the Pascagoula River at Merrill set
new minimum daily discharges for the period of 
record for almost 6 months of the 2000 water
year. Although there was a significant flooding 
event in April, daily mean discharge for the Big
Black River at Bovina was extremely low for the
2000 water year. 

RESULTSAND SUMMARY 

Of 69 USGS continuous recording streamgages 
selected for this report, 44 had at least one daily
mean discharge below the published
value, and 34 had daily mean discharges at or
below the published period of record minimum 
daily discharge (fig. 1, table 1). Seven of 15
(47%) selected gages in the Tennessee-
Tombigbee River Basin, 19 of 21 (90%) selected 
gages located in the Pascagoula River Basin, 2 
of 2 (100%) selected gages located in the
Coastal River Basins, 11 of 15 (73%) selected 
gages located in the Pearl River Basin, 1 of 2 
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gages located in the Big Black River Ba-
sin, and 4of 4 (100%)selected gages located in
the Southwest Mississippi River Basins flowed 
below the published discharge. Three of
15 (20%) selected gages in the
Tombigbee River Basin, 16 of 21 (76%)selected
gages located in the Pascagoula River Basin, 2
of 2 (100%) selected gages located in the
Coastal River Basins, 8 of 15 (53%) selected
gages located in the Pearl River Basin, 1 of 2
(50%) gages located in the Big Black River Ba-
sin, and 4 of 4 (100%) selected gages located in
the Southwest Mississippi River Basins, equaled 
or were lower than period of record minimum 
daily discharges. None of the selected gages 
in the Yazoo River Basin flowed below the pub-
lished discharge. No data are presented 
for the Delta region of the Yazoo River due to 
the limited gaging network.

Flow regulation on the Tennessee-Tombigbee
Waterway. the Okatibbee Lake, and the Ross 
Barnett Reservoir lessened the effects of
drought on the rivers downstream of these flow
control structures. The Tombigbee River did not
flow below the respective published val-
ues for four streamgages during the 2000 water
year. Three gages downstream of Okatibbee
Lake (Okatibbee Creek at Arundel,

River at Enterprise and Leakesville). did 
not reach record low-flows during the 2000 wa-
ter year due to outflow from Okatibbee Lake al-
though the most downstream site 
(Chickasawhay River at Leakesville) did flow
below its published value. Three
gages downstream of the Ross Barnett Reser-
voir near Jackson did not flow below 
during the 2000water year due to outflows from 
this reservoir. The combined minimum 
consecutive-day discharge at the Pearl River at 
Lena and the Yockanookany River near 
homa was 49.2 whereas the minimum 
consecutive-day discharge at the Pearl River at 
Jackson was 207 Without outflows from
these flow control structures. the effects of the

decades of the 1950's. and
and the 1999-2000 wateryears.

Monthly mean discharges for three representa-
tive gages at the Tombigbee River at Stennis 
Lock and Dam near Columbus, the Big Black
River near Bovina, and the Pascagoula River at 
Merrill, were plotted with the and
tiles of the period of record mean monthly me-
dian discharges. The Tombigbee River at
Stennis Lock and Dam near Columbus, and the 
Big Black River near Bovina, flowed below nor-
mal for all months in the 2000water year except
for the month of April. The Pascagoula River at 
Merrill flowed below the normal range for all 
months of the water year except for October. 

In summary, the drought which began in late 
summer 1998 and continued through the fall of
2000 was one of the most severe droughts on 
rivers in Mississippi, The Pascagoula Basin
suffered the worst drought of record.
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Figure 1.-Location of sixty-nine selected continuous record streamgages in Mississippifor which
low-flow statistics were compared during the 2000 water year.
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