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CONVERSION FACTORS AND DATUM

Multiply By To obtain
Length
inch (in.) 254 millimeter
foot (ft) 0.3048 meter
square mile (mi?) 2.590 square kilometer
Area
cubic foot per second (f6/s) 0.02832 cubic meter per second

Temperature in degrees Celsius (°C) may be converted to degrees Fahrenheit (°F) as follows:

°F = (1.8 x °C) + 32

DATUM
In this report, "datum" refers to the National Geodetic Vertical Datum of 1929 (NGVD of 1929)—a geodetic datum derived

from a general adjustment of the first-order level nets of both the United States and Canada, formerly called Sea Level Datum
of 1929.
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Flooding in lllinois, April-June 2002

By Charles Avery' and Daniel F. Smith?

Abstract

Widespread flooding occurred throughout
most of Illinois in spring 2002 as a result of
multiple intense rainstorms that moved through the
State during an extended 2-month period from the
third week in April through the month of May in
central and southern Illinois, the first week in June
in northern Illinois, and the second week in June in
west-central Illinois. The scale of flooding was
highly variable in time and intensity throughout
the State. A Federal disaster was declared for
central and southern Illinois to deal with the
extensive damage incurred during the severe
weather, and to provide emergency aid relief.

Discharge and stage records for the flood
periods described above are presented for 193
streamflow-gaging stations throughout Illinois and
in drainages just upstream of the State. New
maximum instantaneous discharge was recorded at
12 stations during this flood period, and new
maximum stage was recorded at 15 stations. Flood
stage was exceeded for at least 1 day during this
2-month period at 67 of the 82 stations with
established flood-stage elevations given by the
National Weather Service. Of the162 streamflow-
gaging stations with an established flood-
frequency distribution, a 5-year or greater flood
discharge was recorded at 87 stations, and a
100-year or greater flood discharge occurred at
six stations.

! U.S. Geological Survey, Urbana, Il

Z National Weather Service, National Oceanic and
Atmospheric Administration (NOAA), Lincoln, Ill.

INTRODUCTION

Widespread flooding occurred throughout most
of Illinois in spring 2002 as a result of multiple intense
rainstorms that moved through the State during an
extended period from the third week in April through
the entire month of May in central and southern Illinois,
the first week in June in northern Illinois, and the
second week in June in west-central Illinois. Because
the flooding resulted from multiple rainfall events
stretched along successive frontal boundaries, many of
which stalled as they passed over Illinois, the scale of
flooding was highly variable in time and intensity
through the State. A Federal disaster area was declared
for central and southern Illinois to deal with the
extensive damage incurred during the severe weather,
and to provide emergency aid relief.

The U.S. Geological Survey (USGS) operates
more than 193 active discharge or stage-recording
streamflow-gaging stations (as of 2002) throughout
Illinois, in drainages just upstream of the State, and on
the Mississippi, Ohio, and Wabash Rivers (fig. 1). Most
of the selected stations have 10 or more years of record
and subsequently have an established flood-frequency
distribution relating annual maximum instantaneous
peak flows to recurrence intervals at the station (David
T. Soong and others, U.S. Geological Survey, written
commun., 2002). The method described in Bulletin 17B
(Interagency Advisory Committee on Water Data,
1982) was used to compute the flood frequencies. The
recurrence interval, which is the reciprocal of the
annual exceedance probability, is the statistical average
number of years between exceedances of a specified
flood magnitude. For example, a flood discharge with a
recurrence interval of 100 years has a 1-percent
(probability of annual exceedance of 0.01) chance of
occurrence in any one year.

Introduction 1



Purpose and Scope

This report documents the maximum
instantaneous discharge and stage recorded during
flooding from mid-April to mid-June 2002 at selected
USGS streamflow-gaging stations in Illinois, selected
streamflow-gaging stations in the adjacent States on
drainages upstream of Illinois, and streamflow-gaging
stations on the Mississippi, Ohio, and Wabash Rivers.
The duration of time that stage was above flood stage is
shown for gages with established flood-stage
elevations. The data presented in this report are
considered provisional, and subject to revision until the
data are finalized after the completion of this water

year!.

Flood Damage Assessments

A Federal Disaster Declaration was issued May
21, 2002, by President George W. Bush that provided
aid to individuals, families, and businesses in 30
counties in southern Illinois affected by storms,
tornadoes, and flooding that began April 21. An
amendment to that Declaration issued May 30, 2002,
expanded the area to include 68 counties of central and
southern Illinois. On June 6, 2002, disaster assistance
was expanded to include aid for local governments in
33 counties. The aid to local governments later was
expanded on June 21, 2002, to 38 counties. By June 28,
2002, the amount of disaster assistance to individuals
and businesses had exceeded $10.3 million (Federal
Emergency Management Agency, 2002).

During the flooding, numerous highways and
bridges were washed out, inundated, or threatened by
high water (figs. 2, 3), levees were breached,
agricultural land and low-lying residential areas were
inundated for extensive periods of time, and several
deaths were attributed to lightning strikes, tornado
damage, and drownings in the floodwaters.

! The water year is the 12-month period from October 1 to
September 30, and designated by the year in which it ends, during
which streamflow data are collected, compiled, and reported.

2 Flooding in lllinois, April-June 2002
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METEOROLOGICAL CONDITIONS AND
RAINFALL DISTRIBUTION

During the third week of April 2002, atmospheric
steering currents evolved into a broad southwesterly
flow, which translates to a much more active weather
pattern in the Midwest, and generally persisted until the
middle of June. An active jet stream pattern developed
with the polar and subtropical jet streams both
contributing to conditions that produced multiple
episodes of appreciable rainfall across Illinois.

On April 19, a cold front moved across Illinois
and became stationary over central Illinois. Waves
of low pressure moved along the stalled frontal
boundary and produced a band of moderate to heavy
rainfall (1 to 2 in.) during the following several days.
The combination of abundant low-level moisture from
the Gulf of Mexico, a stationary east-west frontal
boundary, and the presence of the upper-level (25,000
ft) jet contributed to produce the widespread rainfall.

In the last week of April, several strong
low-pressure systems and frontal boundaries moved
across the Midwest. A rainfall event in the region on
April 24-25 was aided by a merging of the polar and
subtropical jet streams over the Midwest. The strong lift
associated with the merging jets, the influx of low-
level moisture from the Gulf of Mexico, and frontal
activity across the Midwest combined to produce the
widespread heavy rainfall. On April 27, a more intense
low-pressure system approached the Midwest from the
southern Rockies and produced another heavy rainfall
event. Total precipitation in Illinois during April 2002
ranged from less than 3 in. to more than 8 in. (Illinois
State Water Survey, 2002). Normal precipitation in
[llinois during April ranges from about 3.3 to 4.7 in.
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Meteorological Conditions and Rainfall Distribution



Figure 2. Water from the Sangamon River flowing over Business Route I-55 at Riverside Park
between Springfield and Sherman, lll. The stage atthe Sangamon River at Riverton, Ill. (05576500)
at the time of the photograph was 29.31 feet. Photograph by Daniel Smith, National Weather
Service, Lincoln, IlI.
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Figure 3. The river stage at the bridge deck of the State Highway 1 bridge over the Embarras River
at Lawrenceville, lll. Photograph by Daniel Smith, National Weather Service, Lincoln, Il.
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The weather pattern across the Midwest started
to change during the first 2 weeks in May. The polar jet
began its normal migration northward, although the
subtropical jet still was active out of the southwestern
United States. Heavy rainfall and severe weather
continued to be a problem in southern Illinois during
the first week of May. On May 11, an area of low
pressure and its attendant frontal boundary developed
west of Illinois and started tracking slowly eastward
across the State. Mid- to high-level moisture
(15,000-25,000 ft) provided in large part by the
subtropical jet and transport of moisture from the
Gulf of Mexico at low levels (less than 5,000 ft) brought
in tremendous amounts of moisture to the State. The 3-
day rainfall amounts (fig. 4) for this storm ranged from
less than 1 in. in extreme northern Illinois to greater
than 5 in. at several widely separated raingages in
central Illinois. Total precipitation in Illinois during
May 2002 ranged from less than 2 in. to more than 12
in. (Illinois State Water Survey, 2002). Normal
precipitation in Illinois during May ranges from about
3.41t04.6 in.

More rainfall events occurred across Illinois
during the first 2 weeks of June. A stalled frontal
boundary over the northern part of Illinois produced
over 8 in. of rain in the northwestern part of the State
during June 3-4. On June 11, low pressure aloft began
to move towards the center of the Nation and
transported high dew-point air (greater than 70°F dew
points) into the Midwest ahead of an approaching
frontal boundary. Although the contribution from the
upper levels (jet stream dynamics) was not as prolific as
in the April and May events, an appreciable rainfall
event occurred across central Illinois as the
thunderstorms interacted with a slow moving frontal
boundary. The pattern was more typical of a heavy
mid-summer rainfall event in which cells develop
and "back build" to the west, which leads to storms
continually moving over the same location (commonly
referred to as training). By the time the low-level
pattern supporting the training of cells across central
Illinois broke down, rainfall amounts greater than 6 in.
had occurred in the western and central sections of
Illinois (fig. 5). This rain fell on generally the same area
that received large amounts of rain in April and May,
and aggravated an already serious flooding situation
across central Illinois.

6 Flooding in lllinois, April-June 2002

Total amounts of rain for the 2-month period
from mid-April to mid-June, 2002 ranged from less
than 8 in. in extreme northeastern Illinois to over 23 in.
in the central part of the State (Illinois State Water
Survey, 2002; Daniel Kelly, National Weather Service,
written commun., 2002). For comparison, annual
precipitation in the State normally ranges from about
35 in. in the north to 46 in. in the south.

FLOODING IN ILLINOIS, APRIL-JUNE 2002

Kaskaskia River Drainage

Seven new maximum discharge values were
recorded at streamflow-gaging stations during this
period of flooding in the Kaskaskia River drainage
(table 1, on page 15). Most of the records were broken
as result of the rainfall during the first 2 weeks of May.
Five-year or greater flood discharges occurred at all the
stations, except for two stations on small tributaries in
the southwestern part of the drainage. The discharge
recorded at Kaskaskia River near Cowden, I11.
(05592100) was determined to have been a 500-year
flood discharge.

Stage at the three streamflow-gaging stations
on the Kaskaskia River with established flood-stage
elevations (by the NWS) was above flood stage for
22 days or more; Kaskaskia River near Cowden, 1.
(05592100) was intermittently above flood stage for
24 days (fig. 6). Eight new record stage values were
recorded. The stage recorded at Kaskaskia River at
Vandalia, I11. (05592500) during the highest flows was
affected by levee breaks upstream of the station and,
thus, is not applicable to the discharge.
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Wabash River Drainage

A new maximum discharge was recorded at
Little Wabash River near Effingham, IlI. (03378635)
and was determined to have been about a 500-year
flood discharge. Five-year or greater flood discharges
occurred at all stations, except for Skillet Fork at Wayne
City, I1l. (033080500) and the three stations in the
Vermilion River drainage. The maximum flooding in
the Wabash River drainage occurred as a result of the
storms during the first 2 weeks of May.

Stage exceeded flood stage for 14 days or more
at 8 of the 11 stations with established flood-stage
elevations. Two new maximum stage values were
recorded. Little Wabash River at Carmi, I11. (03381500)
was above flood stage for 23 days (fig. 7).

Illinois River Drainage

The greatest flooding within the Illinois River
drainage occurred along the Sangamon River. A new
maximum discharge was recorded at Sangamon River
at Route 48 at Decatur, I11. (05573540) and was
determined to be about a 500-year flood discharge.
Streamflow-gaging stations on tributary streams in the
northern part of the Sangamon River drainage and other
drainages tributary to the Illinois River north of the
Sangamon River generally recorded 2-year or less flood
discharges but stations on the main stem of the lower
Sangamon River recorded 50-year or greater flood
discharges. A new maximum stage value was recorded
at South Fork Sangamon River near Rochester, Il1.
(05576000). The maximum flooding in the Illinois
River drainage occurred as a result of the storms during
the first 2 weeks of May.

Stations in the Kankakee and Iroquois River
drainages recorded 2- to 10-year flood discharges. The
highest magnitude flooding occurred at Kankakee
River at Momence, I11. (05520500) and Iroquois River
near Foresman, Ind. (05524500).

No large-magnitude flooding occurred in the Des
Plaines and Fox River drainages. A 10-year flood
discharge was recorded at Deer Creek near Chicago
Heights, I11. (05536235). A 500-year flood discharge
was recorded at Tyler Creek at Elgin, Ill. (05550300),

10 Flooding in lllinois, April-June 2002

but the drainage probably has been affected by recent
urbanization in the basin that has changed the flood-
frequency distribution. Illinois River at Marseilles, I11.
(05543500) recorded a 10-year flood discharge,
probably the result of combined inflows from the minor
flooding simultaneously occurring on the Du Page, Des
Plaines and Kankakee Rivers. All the flooding in the
Fox River drainage occurred from the storms during the
first week in June.

In the lower part of the Illinois River drainage,
10- to 25-year flood discharges were recorded at
streamflow-gaging stations on the LaMoine River and
Macoupin Creek, with a 10-year flood discharge
recorded at Illinois River at Valley City, I11. (05586100).

No new maximum stages were recorded in the
Illinois River drainage. The Illinois River at Henry, Ill.
(05558300) recorded 17 days above flood stage,
whereas Illinois River at Hardin, I11. (05587060)
recorded 55 days above flood stage (fig. 8). South Fork
Sangamon River near Rochester, I11. (05576000)
recorded 40 days above flood stage, whereas Sangamon
River at Riverton, I11. (05576500) recorded 35 days
above flood stage.

Rock River Drainage

A new maximum discharge was recorded at Rock
River near Joslin, Ill. (05447500). The higher-
magnitude flood discharges (5 years and greater)
generally were confined to the lower reaches of the
Rock River drainage, such as Rock Creek at Morrison,
I11. (05446000) with a 100-year flood discharge. An
exception was Kishwaukee River near Perryville, I11.
(05440000), which recorded a 10-year flood discharge.
All of the high flows in the Rock River drainage
occurred as a result of storms during the first week of
June.

New maximum stages were recorded at Rock
River near Joslin, IlI. (05447500) and Rock Creek at
Morrison, I11. (05446000). Rock River near Joslin, Il
(05446500) was above flood stage for 9 days (fig. 9),
whereas Pecatonica River at Freeport, I11. (05435500)
and Kishwaukee River near Perryville, I11. (05440000)
were above flood stage for 5 days.
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Other Tributaries to the Mississippi
and Ohio Rivers

A new maximum discharge and stage was
recorded at Apple River near Hanover, Ill. (05419000)
and the discharge was determined to be a 50-year flood
discharge. Bear Creek near Marcelline, I11. (05495500)
recorded a 20-year flood discharge. Sinsinawa River
near Menominee, Ill. (05414820), Green River near
Geneseo, IlI. (05447500), Cahokia Creek at
Edwardsville, I11. (05587900), and Pope Creek near
Keithsburg, Il1. (05467000) recorded 10-year flood
discharges. The remainder of the streamflow-gaging
stations on other tributaries to the Mississippi and Ohio
Rivers recorded 5-year or less flood discharges.
Flooding in northwestern Illinois was the result of
storms during the first week of June. Flooding in west-
central Illinois occurred during the first 2 weeks of May
and minor flooding again occurred during the second
week of June.

SUMMARY

Widespread flooding occurred throughout most
of Illinois in spring 2002 as a result of multiple intense
rainstorms that moved through the State during an
extended period from the last 2 weeks in April through
the month of May in central and southern Illinois, the
first week in June in northern Illinois, and the second
week in June in west-central Illinois. Discharge or stage
records for this flood period are presented for 193
streamflow-gaging stations throughout Illinois and in
drainages just upstream of the State.

New maximum instantaneous discharge was
recorded at 12 streamflow-gaging stations during this
flood period, and new maximum stage was recorded at
15 stations. Flood stage was exceeded for at least 1 day
during this 2-month period at 67 of the 82 stations with
established flood-stage elevations determined by the
National Weather Service. Of the 162 streamflow-
gaging stations for which flood-frequency distributions
have been determined, a 5-year or greater flood
discharge was recorded at 87 stations. A 100-year or
greater flood discharge was recorded at 6 stations.
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