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ABSTRACT

In 1888, lowa weather researcher Gustavus Hinrichs gave widespread convectively induced windstorms the name
“derecho”. Refinements to this definition have evolved after numerous investigations of these systems; however, to date,
a derecho climatology has not been conducted.

This investigation examines spatial and temporal aspects of derechos and their associated mesoscale convective
systems that occurred from 1986 to 1995. The spatial distribution of derechos revealed four activity corridors during the
summer, five during the spring, and two during the cool season. Evidence suggests that the primary warm season derecho
corridor is located in the southern Great Plains. During the cool season, derecho activity was found to occur in the south-
east states and along the Atlantic seaboard. Temporally, derechos are primarily late evening or overnight events during
the warm season and are more evenly distributed throughout the day during the cool season.

1. Introduction Investigations of derecho-producing MCSs (here-
after DMCS) have primarily dealt with single events

In 1888, lowa weather researcher Gustavasd mesoanalysis of the near-storm environment
Hinrichs gave widespread convectively induced win@Johns 1993; Przybylinski 1995; Bentley and Cooper
storms the name “derecho” (Hinrichs 1888). Refind997). These investigations have identified two pri-
ments to this definition have evolved after numerounsary structures of DMCSs: serial and progressive
investigations of these systems (e.g., Howard et @IH87). A serial DMCS consists of individual seg-
1985; Johns and Hirt 1985, 1987; Johns et al. 199®ents of a squall line and is often associated with
A derecho includes any family of downburst clustestrong surface low pressure centers. Given the dynamic
with temporal and spatial continuity and a major ax@&vironment normally producing serial DMCSs, they
length of at least 400 km (Fujita and Wakimoto 198tan occur at any time of the year. Progressive DMCSs,
Johns and Hirt 1987, hereafter JH87). Derechos are the other hand, form in conjunction with strong
produced by midlatitude mesoscale convective syew-level instability and a weaker dynamic environ-
tems (MCSs) and occur throughout the Great Plaiment. They form primarily during the warm season
and eastern United States. (May—August) when convective instability is the
greatest. Numerical models have also been developed
to determine the internal dynamics that sustain these
Corresponding author addresMlace L. Bentley, Climatolqu systems (Rotunno et al. 1988; Schmidt 1991;
Research Laboratory, Department of Geography, The Unlvers\weisman 1990, 1992, 1993).

of Georgia, Athens, GA 30602-2502. Th It | f tv f th
E-mail: mbentley@cacimbo.ggy.uga.edu € resulting 10Ss of property from severe thun-

In final form 19 June 1998. derstorms ranges from $1 billion to $3 billion annu-
©1998 American Meteorological Society ally (Golden and Snow 1991). Due to the potential
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hazard to life, property, and agriculture produced I§187) was utilized in this analysis. However, slight
derechos, it is important to understand how, when, amaddifications were made to the criteria in order to fa-
where these systems form. Itis also important to eduilitate analyses of a large dataset. Data used in this
cate the public on the severity of a derecho so they davestigation were derived from one primary source:
take steps to mitigate the potential hazards of théke Storm Prediction Center’s online database of se-
systems as they approach. Although derechos aege convective wind gusts 6 m s?). For the pur-

not as life threatening as tornados, on average thmse of this study, a wind event is identified as a
affect a larger portion of the population and inflialerecho if six criteria are met (Table 1). Like JH87,
more minor to moderate damage over a much largeere must be a concentrated area of convectively in-
area. duced wind gusts greater than 26 #rtlsat has a ma-

A synoptic climatology of derecho events east @fr axis length of at least 400 km. The wind reports
the Rocky Mountains was conducted in order to protust also have chronological progression. However,
vide a much-needed foundation for linking adhe proposed criteria restricts the temporal criteria to
vancements made from case studies and numerizalmore than 2 h elapsing between successive wind
investigations. Determining the spatial distributiomeports. The proposed criteria also add a spatial restric-
location, orientation, and timing of DMCSs will likelytion allowing a maximum of 2° of latitude or longi-
assist in resolving the environment that produces amide separating successive wind reports. By restricting
sustains these events. To date, a synoptic climatoldigg bounds on the time interval and distance between
of the derecho has not been performed. A 4-yr stuslyccessive wind reports, multiple damage swaths are
of derechos has yielded insights into the spatial dessured to be emanating from the same MCS. Once a
tribution and synoptic scale processes initiating apdtential derecho is identified, wind reports compos-
sustaining these events (JH87). The JH87
study documented 70 derechos that o
curred during the warm season (May— Tgie 1. Criteria used to identify derecho events utilizing data and wind
August) for the period 1980-83. In facteports.
results of this study have been used to

refine the definition of a derecho. The JH87 criteria Proposed criteria
JH87 study will be used as a comparison
to the following climatology. There must be a concentrated area Same

After an initial review of relevant re- of convectively induced wind
search into MCSs, criteria were devel-gusts greater than 26 it that has
oped to identify derecho events from & major axis length of at least
archived convective wind reports during km.
the period 1986-95. The derecho even 1y,q wind reports must have G
identified were then mapped annuall' chronological progression.

and seasonally in order to construct spa-
tial and temporal distributions of these No more than 3 h can elapse No more than 2 h can elapse between

events. Further examination entailed de_between successive wind reports. successive wind reports.

terr_n!nlng reglonal Corr_ldors of deregh; There must be at least three wind Not used
activity by season. During the analysis | reports of either F1 damage or
became evident that derecho even wind gusts greater than 34 m s
tended to cluster seasonally by locatio separated by at least 64 km.
and orientation. Analysis of these corri- _ _
The associated MCS must have The associated MCS must have

dors was conducted to determine tempo- . > : O e
. R temporal and spatial continuity. temporal and spatial continuity with no
ral and spatial similarities.

more than 2° of latitude or longitude
separating successive wind reports.

2. Identification of derechos Multiple swaths of damage must Multiple swaths of damage must be
be part of the same MCS as part of the same MCS as seen by
indicated by National Weather temporally mapping the wind reports

Methodology already proposed tc
identify derechos using Storm Data (i.e

Service radar summaries. of each event.
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ing the event are mapped and visually inspecteddion in central Oklahoma recorded 15 derecho events
further ensure temporal and spatial continuity. Thudiring the 10-yr period. Emanating from this region
derechos can be identified without having to refer &we two primary corridors. One runs from Oklahoma
subsequent radar and satellite imagery. Another moaird Kansas eastward through central Missouri, while
fication involves eliminating the requirement that thre@e other extends southeastward into Texas and Loui-
wind reports of F1 damage (wind gusts greater thgiana. Previous investigations into the climatology of
34 m s') separated by at least 64 km be identified. Osevere thunderstorm events have also found that the
refinement of the criteria is not unique. Earlier invegpreatest overall severe thunderstorm frequency occurs
tigations refined the original meaning of derechio eastern Kansas, Oklahoma, and central Texas
(Hinrichs 1888) using the definition of a family oiKelly et al. 1985). The JH87 distribution indicates
downburst clusters: a series of downbursts producedoutheastward corridor. However, there is a sig-
by one storm system as it travels at least 400 km (Fujifficant discrepancy when comparing both derecho
and Wakimoto 1981). There is no reference to wirdistributions.
threshold criteria, other than severe wind gusts, in this Further analysis of the synoptic environment in
definition. place during months of maximum derecho occurrence
To determine whether the proposed criteria acdiem 1980 to 1983 explains this discrepancy. Figure 2
rately identify derechos, previously identified eventdepicts both the average and actual 500-hPa height
between 1986 and 1995 were examined. Eleven fpattern for June and July. Anomalous ridging over the
merly studied events satisfied the new criteria feputhern Great Plains produced a favorable 500-hPa
inclusion into the dataset (Table 2). All but one previlow pattern for producing northwest-flow severe
ously published derecho event for the period 1986—@®&ather outbreaks from the northern Great Plains into
met the currently established criteria. This substaritie Ohio Valley (Johns 1984). This caused an increase
ated the use of these criteria in the investigation. Timederecho activity along the northern derecho corri-
event that did not meet the criteria was a proposgor and a decrease in activity over the southern Great
DMCS that occurred over the northern Great PlaiR$ains during 1980. At least 29 events, or 41% of the
that produced reported wind burst swaths that were
over 2 h apart (Abeling 1990).

TasLE 2. Previously identified derecho events that also satisfy

. . . . the proposed criteria for inclusion into this investigation.
3. The spatial distribution of derechos

a. Comparison to JH87 Derecho event Investigator(s)
In comparing the general distribution of DMCS
: 14-15 July 1995 Bentley (1997
events, both datasets were gridded and mapped. For y y (1997)
the current investigation, a derecho event is count 7 March 1995 Geerts et al. (1996)
if a wind report along the path is located within a 1.85
x 1.83° grid cell. If several wind reports from the same 1 July 1994 Barlow (1996)
derecho event are located in a grid cell, only one ev _ o
is counted. The JH87 frequency was redrawn and c: 15 April 1994 Przybylinski et al. (1996)
toured using their original 2° x 2° grid cell spac_:ing. 8-9 July 1993 Bentley and Cooper (1997)
The contour scale was changed to ensure consistency
with this climatology. 8 June 1993 Przybylinski et al. (1995)
A number of interesting features are illustrated 7 Julv 1991 Bravbylinski (1995
when comparing the warm season distribution of dere- uy rzybylinski (1995)
chos in this climatology to the JH87 investigatior 9 April 1991 Duke and Rogash (1992)
One striking feature is the locations of the relativ .
maxima in derecho events (Fig. 1). In the JH87 study, 4 May 1989 Smith (1990)
a corridor existed from the upper Midwest to the Oh’~
28 July 1986 Johns and Leftwich (1988)

Valley. In this climatology there exists a maximur
in the Ohio Valley; however, the primary maximum 10 March 1986 Przybylinski (1988)
of derechos occurs in the southern Great Plains. A [e-
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b. Entire year

When examining the spatial
distribution of derecho events
for all seasons within the 10-yr
climatology, three main fre-
guency axes are evident (Fig. 3).
One axis is located through
Ohio and Pennsylvania. This
one somewhat relates to the
JH87 northwest-flow derecho
axis. Another high-frequency
axis stretches from Oklahoma
into central Kentucky. Finally, a
Hgl;d axis stretches from Okla-
hor%ia southeastward across the
Gulf Coast states and into the
Carolinas. This axis combined
total number of derechos identified by JH87, occurr&dth the central one produces the overall frequency
during periods of strong ridging in the southern Gregtaximum of derecho events in Oklahoma.
Plains. As shown, utilization of a longer time period Overall, the spatial distribution of derecho events
identifies a prominent southern maximum during tHesembles the spatial distribution of the frequency of
warm season. thunderstorm wind gusts greater than 35.5tKelly

Fic. 1. (a) Total number of derechos occurring during the warm season, 1980-83 (J
(b) Total number of derechos occurring during the warm season, 1986-95.

Fic. 2. (a) Average 500-hPa height contours for June 1975-95. (b) Average 500-hPa height contours for July 1975-95. (c) 500-hPa
height contours for June 1980 when seven derechos were identified by JH87. (d) 500-hPa height contours for July 1980 when 10
derechos were identified by JH87.
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Fic. 3. Total number of derechos occurring during the entire Fic. 4. Total number of derechos occurring during the sum-
year, 1986-95. mer, 1986-95.

et al. 1985). Both distributions contain relative maxprominent in June and July, with 79% of the events
mums in northern Ohio. They also contain highleccurring at this time. This is also the most active
frequency corridors that stretch from Oklahoma amdrridor with 31% of all summer derechos being

Kansas east into Missouri and south into Texas aswutheastward-moving northern tier events. These

Louisiana. derechos are also characterized by rather long dura-
tions (on average, 11 h) and tracks. They seem to fa-
c. Summer: June—August vor late evening or overnight development, more

Two primary regions make up the summer derechbaracteristic of nocturnal mesoscale convective com-
distribution (Fig. 4). One is along the axis of northwegtexes (Maddox 1980).
flow severe weather outbreaks running through north- The next most active region is located in the
ern Ohio, with some evidence of an extension into tbentral and southern Great Plains (Fig. 6). These
Midwest and Dakotas, while another more significarbuthward-burst type DMCSs encompass 24% of all
maximum is located in Kansas and Oklahomaummer events. Southward-burst DMCSs occurred
Derechos forming this maximum generally progresisroughout the summer months and produced the long-
due south, characteristic of the southward-burst typst duration derechos of the season (on average 12.2 h).
of MCS (Porter et al. 1955). The southern region aphey also appear to favor initiating during the late
pears to be the primary location for derechos to deerning to afternoon hours, in distinct contrast to other
velop during the entire warm season (May—Augusgummer DMCSs.

When characterizing events by location and ori- Northeastward-moving Great Plains events, prima-
entation, four corridors of derecho activity were idemiy developing off the front range of the Rocky Moun-
tified by looking at individual tracks. To qualify as dains, form another prominent corridor (Fig. 7).
corridor, there must be at least four events that hameenty percent of summer DMCSs were Plains events
similar regional and orientation characteristics. Thbat, contrary to previous findings, move northeast-
southeastward-moving northern tier events are oward instead of southerly (JH87). Great Plains DMCSs
ented parallel to the axis of northwest-flow severecurred in the early summer with 83% developing in
weather outbreaks (Fig. 5). This was the prominegither June or July. Overall, these derechos were of
region of derecho occurrence during the JH87 invesdightly shorter duration (on average 8.8 h) than dere-
tigation. DMCSs in this corridor appear to be moshos in other summer corridors. The DMCSs appear,
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1 8/15/88 10 8/28/95
2 7/12/95 11 7/15/95
3 7/7/91 12 7/13/95
It 7/28/86 13 7/10/92
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7 6/26/94 16 7/2/92
8 7/31/93 17 6/17/92
9 7/20/87

Duration (hours)

012143711

10
- 71
63
| | | 54 53

6 2 169 5 17 4 1510 1 13 8
Derecho Event

0400-1000

[}
1000-1600  1600-2200  2200-0400
Time of Initiation (UTC)

1 8/19/87 8 7/2/89
2 7/1/94 9 7/1/87
3 6/7/94 10 8/17/94
4 8/1/86 1 6/14/92
5 8/3/92 12 7/26/95
6 6/19/92 13 6/9/94

7 6/5/94

o 122 122

—_
) 18 4y,
S
&
S0
13
2
=]
g
H]
[<3]

4

2

o B

3 138 6 1 5 10 4 2 #H 8§ 12 7 0400-1000 ' 1000-1600 _ 1600-2200 ' 2200-0400
Derecho Event Time of Initiation (UTC)

however, to be closely linked to
nocturnal MCCs, since they tend
to form in the overnight hours.

Although only four events
make up the corridor, north-
eastward-moving Ohio Valley
DMCSs combine with northern
tier events to produce the second-
ary maximum in warm season
derecho occurrence in Ohio and
western Pennsylvania (Fig. 8).
With a derecho duration of, on
average, 9 h, these DMCSs
formed exclusively in the late af-
ternoon or early evening, indica-
tive of the importance of the
diurnal heating cycle. This cor-
ridor consists of 7% of summer
DMCSs.

Summer also marks the sea-
son of highest derecho occur-
rence with 54 identified during the
10-yr period (Fig. 9). July is the
month of greatest derecho activ-
ity with 28 identified. After July,
the activity quickly decreases
with only nine events in August.

d. Spring: March—-May
Transition from a cool sea-
son distribution to the summer

Fic. 5 (top). Summer season, south-
eastward-moving northern tier dere-
chos for 1986-95. From upper left to
lower right: individual event tracks, day
of initiation, temporal length (calcu-
lated by finding the time difference be-
tween the first and last wind reports),
and number of events beginning during
6-h time periods (calculated from time
of first wind report).

Fic. 6. Summer season, southeast-
ward-moving central and southern
Great Plains derechos for 1986—95.
From upper left to lower right: indi-
vidual event tracks, day of initiation,
temporal length (calculated by finding
the time difference between the first
and last wind reports), and number of
events beginning during 6-h time peri-
ods (calculated from time of first wind
report).
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distribution occurs during these
months. Early in the period, pri-
mary derecho activity is located
from eastern Texas through the
Gulf Coast (Fig. 10). As May ap-
proaches, derecho activity in-
creases in Oklahoma, Kansas
and Missouri. Coincidentally, a
second maximum develops in
the Ohio Valley along the Ohio—
Pennsylvania border. These twg
regions eventually make up the

primary corridors during the

711/94 6/8/95
2 8/25/94 8 7/5/87
3 6/16/92 9 7/12/87
4 711/87 10 6/4/95
5 8/5/89 1 6/9/93
6 7/8/93

summer. A total of 37 derecho
events were identified during the
spring with a considerable in-
crease in activity during May
(Fig. 9).

Figure 11 illustrates a north-
eastward-movingouthern Great
Plains corridor. These derechos
primarily forming in April and
May, are of average duration (on

~

~ Duration (hours)

average 8.7 h) and tended to de- °

velop in the late afternoon or

1n 10 4

Derecho Event

0400-1000

1000-1600  1600-2200  2200-0400 ¢

Time of Initiation (UTC)

overnight hours. The DMCSs

encompas22% of all spring

events. This corridor is likely the ﬁ
early season equivalent of the—./~—

summer season Great Plain

derecho corridor (Fig. 7). Orien-|
tation, average duration, and._ |

Fic. 7 (top). Summer season, north-
eastward-moving Great Plains dere-
chos for 1986-95. From upper left to
lower right: individual event tracks, day
of initiation, temporal length (calcu-

6/29/87 3

8/2/87

6/5/93 4

7/10/93

lated by finding the time difference be-
tween the first and last wind reports),
and number of events beginning during
6-h time periods (calculated from time
of first wind report).

Fic. 8. Summer season, northeast:

ward-moving Ohio Valley derechos for
1986-95. From upper left to lower
right: individual event tracks, day of ini-

tiation, temporal length (calculated by
finding the time difference between the
first and last wind reports), and number
of events beginning during 6-h time pe-
riods (calculated from time of first wind

Duration (hours)

2 1 4
Derecho Event

¢
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Fic. 10. Total number of derechos occurring during the spring,

Fic. 9. Total number of derechos occurring during each montt986—95.

1986-95.

time of initiation are similar for ..

both regions.

Northeastward-moving| =/
Ohio Valley events make up_/ ™

19% of all spring DMCSs (Fig. | /

12). The derechos were Iongf;w;f,;71
duration (on average 11.7 h] / p
events that favor late evening ar s
overnight development. Itis un
clear whether the DMCSs in thi
corridor are similar to summe
Ohio Valley events (Fig. 8).

1 5/8/95 5 4/17/95
2 4/16/93 6 5/23/95
3 3/10/86 7 4/13/91
4 5/17/93 8 5/4/91

Spring Ohio Valley events ten

to be of longer duration, form

Fic. 11. Spring season, northeas
ward-moving southern Great Plain
derechos for 1986—95. From upper le
to lower right: individual event tracks,
day of initiation, temporal length (cal-
culated by finding the time difference
between the first and last wind reports),
and number of events beginning during
6-h time periods (calculated from time

Durati6h (Routs)

[}
1000-1600  1600-2200  2200-0400
Time of Initiation (UTC)

0400-1000

Derecho Event

of first wind report).
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early in the season, and develop_
in the late evening. ‘

There does appear to be a—/
correlation between southern
Great Plains events and the sum-
mer southward-burst DMCS}|._
(Figs. 13 and 6). Like south-
ward-burst systems, southern/
Great Plains derechos are of
longer duration (on average
9.8 h), form primarily in the late |
morning to late afternoon, and

rd

1 5/16/95 5 5/18/95
2 4/14/94 6 3/12/86
3 4/26/94 7 4/9/91

4 3/10/86

track southeastward into th

southern gulf states. Also, thig *
corridor does not appear to be

n
=3

come active until late April or
May and encompasses 16% ¢

spring derechos.

Unique to the spring and
cool season is the southeaste
DMCS corridor (Fig. 14). This
corridor is made up of longen *]
duration (on average 12.4 h
northeastward-moving derechos ° s 3 5

-

Daration (hours)

0400-1000  1000-1600 1600-2200

Time of Initiation (UTC)

[}
2200-0400

that form primarily in the morn- - Derecho Event
ing. Given this preferred forma-

of these events occur in March
southeastern DMCSs likely -
form under the dynamic pattern
(JH87). Southeastern derechos"
make up 14% of spring events.

tion time and the fact that mostt e

Fic. 12 (top). Spring season, north-
eastward-moving Ohio Valley dere-
chos for 1986-95. From upper left to
lower right: individual event tracks, day
of initiation, temporal length (calcu-

M
7 /o 1 4/13/86 4 5/29/94
2 5/22/89 5 5/27/90
3 5/4/89 6 5/15/95

lated by finding the time difference be-

tween the first and last wind reports), #
and number of events beginning dur-

ing 6-h time periods (calculated from

time of first wind report). 24
Fic. 13. Spring season, southeast-

ward-moving southern Great Plains
derechos for 1986-95. From upper lef
to lower right: individual event tracks,
day of initiation, temporal length (cal- v
culated by finding the time difference; ¢
between the first and last wind reports)
and number of events beginning durin

6-h time periods (calculated from time| ¢
of first wind report).
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A northeastern corridor of
DMCSs appears to develop in
April and May (Fig. 15). These
northeastward-moving events
may be linked to summer Ohio
Valley events as both tend to
develop in the late afternoon
(Fig. 8). Northeastern derechos
are of shorter duration (on aver-
age 7.2 h) and make up 11% of
spring activity. They also
contribute to the warm season
relative maximum of derecho
activity in Ohio and western
Pennsylvania.

e. Cool season: September—
March

Although, as anticipated, the
frequency minimum in derecho
activity occurs during the cool
season, there appear to be two
main relative maximums. One is
located along the Gulf Coast
from eastern Texas through
Alabama, while a second runs
from northern Virginia to west-
ern Connecticut (Fig. 16). A to-
tal of 20 derecho events were
identified during these months,
making this period the time
when derecho activity reaches a
minimum across the country

(Fig. 9).

Fic. 14 (top). Spring season, south-

eastern derechos for 1986—-95. From
upper left to lower right: individual
event tracks, day of initiation, temporal
length (calculated by finding the time
difference between the first and last
wind reports), and number of events be-
ginning during 6-h time periods (calcu-
lated from time of first wind report).

Fic. 15. Spring season, northeastern
derechos for 1986-95. From upper left
to lower right: individual event tracks,
day of initiation, temporal length (cal-
culated by finding the time difference
between the first and last wind reports),
and number of events beginning during
6-h time periods (calculated from time
of first wind report).
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may play a role in the formation of these events. These
systems made up 25% of all cool season events. In a
28-yr climatology of nontornadic severe thunderstorm
events, a relative maximum in the frequency of severe
thunderstorm winds was also located in the mid-
Atlantic region (Kelly et al. 1985). Evidence suggests
derechos occurring in this corridor may be responsible
for this frequency maximum.

4. Temporal distribution of derechos

Figure 19 shows that the time of initiation of most
derechos is closely associated with the diurnal heat-
ing cycle. More than half of the events (68) occurred
between 0400 and 1600 UTC. This resembles the
JH87 study that found that the majority of the events
occur late in the day. However, contrary to the JH87
study is the relatively large number of events that ini-

Fic. 16. Total number of derechos occurring during the cotinted between 1000 and 1600 UTC. As shown, nearly
season, 1986-95. 26% of the events initiated during this time period,

The derecho tracks making up —
the primary cool season corridoz -

illustrate systems that develop-../——. _ 1 12/19/87 6 2/10/90
along the southern Gulf Coast |

and Texas and then move north-, | 2 s 7 %0
eastward through the southea ‘tm/ R 3 12/12/93 8 2/22/90
(Fig. 17). These derechos have [ 7

an average duration of 10 h and | * e i i
appear to be linked to the spring _ 5 11/16/87

southeastern events (Fig. 14).
Both corridors’ DMCSs tend to
form in the cool season or earl /
spring, develop in the morning,
and move northeastward. South- w s ; '
eastern DMCSs make up 45% of
all cool season events.

What appears to be a uniqu
cool season DMCS corridor is
located in the mid-Atlantic re-
gion (Fig. 18). These shorte
duration (on average 6.6 h
events primarily form in Octo-| +
ber and November. They also :
favor late morning to late after4 »
noon development and are con

fm.ed to t.he Atla.ntlc. seapoard. Fic. 17. Cool season, southeastern derechos for 1986—95. From upper left to lower right:
Given this dlstrlbgtlon, It ap- individual event tracks, day of initiation, temporal length (calculated by finding the time
pears the advection of warmyiterence between the first and last wind reports), and number of events beginning dur-
moist air off the coastal watersing 6-h time periods (calculated from time of first wind report).

=
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10/14/95

Fic. 18. Cool season, Atlantic sea-
board derechos for 1986-95. From
upper left to lower right: individual

4 10/17/90 AN
7P event tracks, day of initiation, tempo-

11/1/94

5 11/16/89 ral length (calculated by finding the
time difference between the first and

1/14/92

last wind reports), and number of

events beginning during 6-h time pe-
riods (calculated from time of first
wind report).

while JH87 found only 13% de-
veloped during the same 6-h pe-

riod. Many of these events are

Duration (hours)

Derecho Event

cool season or early spring
events that were excluded in the
JH87 study.

0400-1000  1000-1600  1600-2200  2200-0400 0
Time of Initiation (UTC)

Examining the average length
of a derecho event by season
shows the spring season con-
tains the longest-track derechos,
with April being the month with
the longest average derecho
track of 833 km (Fig. 20). The
average damaging wind track of
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summer derechos is nearly the
same. Cool season derechos are
typically shorter (597 km),
which supports previous findings that derechos form-
ing in a dynamic pattern (i.e., serial) are also shorter
lived (JH87). Most derecho events identified exhib-
ited average tracks well above the 400-km threshold,
with only January and September events averaging
less than 500 km.

Wide variance exists when examining derecho
events by year. Only one derecho event was identified
during the Central Plains drought year of 1988, while
1995 had 25 events (Fig. 21). The summer of 1995 was
characterized by an expansive anticyclone that devel-
oped over the eastern United States. Unusually large
amounts of warm, moist air were advected into the
central and northern Great Plains, then over the top of
the ridge into the Great Lakes region (Bentley 1997).
This provided a favorable low-level environment for
derecho development as regions of localized forcing
moved around the periphery of the ridge. From 1986
to 1993, however, the number of events remained
fairly steady.

Fic. 19. Number of events beginning during 6-h (UTC) time
periods (calculated from time of first wind report), 1986-95.
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Fic. 20. Seasonal average length (km) of damagingwind § £ F 8 © 8 8 &

(> 26 m s') swaths produced by derechos, 1986-95.

Fic. 21. Annual frequency of derechos identified in this in-
vestigation.

5. Conclusions Derechos also exhibit wide temporal variance.
Summer is the season of major derecho activity; how-
As shown, the spatial distribution of derechos vagver, cool season derechos are not uncommon, even
ies considerably when examining these events by sieahe mid-Atlantic states. The synoptic-scale environ-
son. In general, there is a northward movement of tlmient appears to be very important in determining fre-
main derecho corridor as the year progresses. Duringencies and locations of derechos. A favorable
the cool season derecho activity is confined to the Gsi¥fnoptic pattern in 1995 assisted in producing 25
Coast states with a secondary maximum in eastewents, while the Great Plains drought of 1988 kept
Pennsylvania. The warm season exhibits two main faerecho activity to a minimum. In addition, when ex-
guency regions, one in the northern Ohio Valley amanining the orientation and location of individual
another in the southern Great Plains. events, it is clear that synoptic-scale processes
Contrary to previous investigations, this climatoinfluence DMCS development, movement, and dis-
ogy shows that the primary region of maximursipation. Regions of localized forcing and instability
derecho activity is in Oklahoma with several seasoraak dependent on the larger-scale synoptic environ-
corridors beginning in this region. The southwardnent in place.
burst, central, and southeastern spring and summerResearch into the synoptic environment during
season corridors all emanate from the southern Grdatecho events in each corridor is currently ongoing in
Plains. order to illuminate the different mechanisms important
The average distance, as s@ad by damaging for DMCS formation during different times of the year.
wind swath, shows that warm season events typicallitis research will incorporate findings of this clima-
have longer major axis lengths than cool season evetukgy in order to determine if similarities in the syn-
Previous findings have concluded that serial derechoptic environment exist between DMCS events within
the predominant cool season system, do not last as leagh corridor. A closer examination of DMCSs affect-
as progressive derechos (JH87). Thus, cool seagsunthe Central Great Plains will be conducted under
events should exhibit shorter major axis lengths. a COMET (Cooperative program for Operational Me-
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teorology, Education, and Training) Partner's Grant percells and a derecho producing convective system. Preprints,

. teor. Soc., 448-451.
Officer, N\WSFO Omaha/Valley Nebraska. ——, K. W. Howard, and R. A. Maddox, 1990: Conditions asso-

ciated with long-lived derechos—An examination of the large-
scale environment. Preprints6th Conf. on Severe Local
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