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SEVERE THUNDERSTORM CASES OF JULY 1988 THROUGH JUNE 1989
JOHN E. HALES JR. 
HUGH G. CROWTHER

ABSTRACT
Severe thunderstorm occurrences are relatively infrequent in much 
of the United States. As a result a forecaster only occasionally 
has an opportunity to forecast their development. This proves to 
be a problem as certainly one of the more important factors in 
forecasting severe thunderstorms is the level of experience of the 
forecaster. Realizing the importance that experience plays and 
difficulty involved for a meteorologist to study past cases, a 
summary was compiled of all the organized severe thunderstorm 
episodes for the period from July 1988 to June 1989. Included in 
each case were the times and locations of the severe weather 
reported along with specifics of the more noteworthy events. A 
composite of those parameters most frequently found to be 
associated with severe thunderstorms was included. Each case has 
a surface and 500mb analysis along with an infrared satellite 
photo. The objective was to give an overview to a forecaster as to 
what ingredients went into severe development with a more detailed 
analysis being left up to the individual.
INTRODUCTION
More severe thunderstorms occur in the United States than in any 
other area of the world. Organized severe thunderstorm episodes 
can occur in any section of the country and in any month of the 
year. The synoptic conditions that result in the development of 
these storms vary widely across the country. Severe storm 
climatology shows the episode frequency decreasing with distance 
from the center of the country, however only the Pacific coastal 
states lack a significant number of cases for any great concern.
One of the more important tools in forecasting severe thunderstorm 
episodes is experience. The more opportunities a forecaster has in 
working a severe weather situation, the greater his skill and 
confidence becomes. Unfortunately, these episodes are infrequent 
enough that, with the exception of the most active areas in the 
central United States, an individual forecaster may only work a 
severe situation once of twice per year.
The usual technique for increasing ones experience base is to go 
back and examine the synoptic charts, particularly for cases with
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which the forecaster was not previously involved. This can be a 
rather difficult undertaking because charts of interest may not be 
readily available and/or organized in a systematic manner. This is 
the case at the NSSFC, but it is often so to a much greater extent 
at the local field offices.
The purpose of this publication is to identify and organize those 
severe thunderstorm episodes that occurred across the nation for 
the period from July 1989 through June 1990 into a handy and easy 
to use format such that a forecaster can readily review those cases 
that may be of interest to him. The selection procedure of the 
cases was not very restrictive and included most of the organized 
severe thunderstorm episodes that occurred nationally. In those 
areas where storms are rather infrequent, such as west of the Rocky 
Mountains, the selection threshold was somewhat lower.
CASE FORMAT
The basic approach in compiling the cases was to provide the 
interested forecaster with a comprehensive, but not excessive 
number of charts. The following is a description of what each 
chart included.
Daily Activity Summary-A plotting of most all the severe reports 
along with depiction of the days organized convection is 
shown(solid line). A listing of any noteworthy individual event is 
included for each day. The criteria for listing a report would be 
most of the F2(Fujita 1981) or greater tornadoes, tornadoes/wind 
damage that result in death, a significant number of injuries 
and/or damage that generally exceeds $100,000. Storms that 
resulted in damage in excess of about $100,000 were included in the 
listing by category as used in Storm Data(U.S. Dept, of Commerce 
1989 and 1990). Those reports were then located on the activity 
summary chart by number. Also included is a table listing the 
daily total of severe reports. Following the date there is 
included the time range of the organized severe occurrence. All 
times were in CST.
Composite Chart-The purpose of a composite is to represent on one 
chart those parameters important in producing severe thunderstorms. 
The basic composite is similar to that done in TR-200(eg., Miller, 
1972) with some modifications. Instead of using the 850 Td, the 
mean mixing ratio(solid line g/kg) was incorporated as a better 
representation of the low level moisture supply. The relevant 
short wave trough (line of triangles) was taken from the 7 00 mb 
level rather than 500 mb. This was done for two reasons a) the 500 
mb analysis being included in the study and b) a more frequent 
correlation of troughs at 700 mb with severe thunderstorm 
development. The polar and subtropical jet-stream is depicted by 
the maximum winds axis(broad solid line with arrowhead in kts) at 
the 250 mb level. The lifted index analysis(dashed line) used the 
lower 100 mb of moisture and a forecasted maximum surface
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temperature. Any areas of upper diffluence (zig zag line) and mid 
level drying(heavy dashed line), as well as the low level jet(line 
with arrow in kts) , as shown on the 850 mb analysis, are included.
500 mb Analysis-The NMC operational 500 mb analyses using the 
observation time most relevant to the severe thunderstorm 
development was included.
Satellite Photo-The infrared photo closest to the time of the most 
severe storm occurrence of the day was included, where available. 
The enhancement curve used was the MB.
SUMMARY
The details of synoptic patterns that are associated with severe 
weather events are soon forgotten. However similar, a severe 
weather situation appears to an earlier occurrence, there are 
always important differences. Having available the pertinent 
synoptic conditions that were present in a past situation should 
enable a forecaster to better identify future storm producing 
patterns.
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1 July 2, AR LA OK TX 
2 July 7, CT MA NH NY OH PA VT 
3 July 10, CT MA NJ NH NY 
4 July 11, IL IN MI ND SD 
5 July 17, AR KS LA NE OK SD 
6 July 18, AR NM OK TX 
7 July 27, IL MI NY VT WI 
8 August 3, IL MN SD
9 August 4, IA IL IN KS MI MN NE NY OH WI NY

10 August 5, IA IL IN KY OH OK PA WI WV
11 August 6, AL SC OK TX
12 August 21, IA KS MN ND NE SD
13 August 24, MT SD ND
14 August 27, KS MO
15 August 30, MT ND
16 August 31, IL IN MN WI
17 September 3, MN NE OK SD
18 September 18, MD NC SC VA
19 October 1, GA FL SC
20 October 14, CT MI NY
21 October 15, MM WI
22 October 15, MI WI
23 November 15, AL AR GA IL IN KY LA MS NC OH SC TN VA
24 November 16, CT DE MA MD NH NJ NY PA RI VA VT WV
25 November 20, NJ NY PA
26 January 25, AL GA MI
27 February 9, AL LA MS TX
28 February 10, AL GA NC SC VA



No. 29 February 15, AL AR GA LA MS NC
No. 30 February 16, AL GA NC PA SC
No. 31 March 12, IA KS MO NE
No. 32 March 13, IA IL KS MO NE OK TX
No. 33 March 15, AR LA MO MS TX
No. 34 March 16, AL FL GA SC
No. 35 March 29, LA TX
No. 36 April 1, AL AR LA MS NC OH PA 1
No. 37 April 5, LA OK TX
No. 38 April 9, AR CO KS OK TX
No. 39 April 10, AL GA FL MS NC SC
No. 40 April 13, OK TX
No. 41 April 15, AR OK TX
No. 42 April 16, AR MO OK TX
No. 43 April 23 , IA MN OK TX
No. 44 April 24, KS NM OK TX
No. 45 April 25, KS NE OK TX
No. 46 April 27, IL LA MS TX
No. 47 April 28, AL GA KY NC SC1
No. 48 May 1, AL GA NC SC TN
No. 49 May 2, AR NC OK SC TN TX
No. 50 May 4, IN KY NC OH SC VA
No. 51 May 8, CO KS
No. 52 May 9, IL IN
No. 53 May 10 , MD NC NJ PA VA
No. 54 1 May 11 , KS OK TX
No. 55 May 12 , AL IL MO MS OK TX
No. 56 May 13 , WY NE KS PA MD VA NC
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No. 57 May 14, KS MO OK TX
No. 58 May 15, CO IL IN KS KY MO OK
No. 59 May 16, AR IL IN KY MO OK TN TX WV
No. 60 May 17, NJ NY OK TX
No. 61 May 18, IA KS NE OK SD TX
No. 62 May 19, AR OK TN TX
No. 63 May 20, AL AR FA KS LA MO MS NC OK TX
No. 64 May 21, AL AR GA KY LA MS NC SC TX
No. 65 May 24, KS MT NE OK SD WY
No. 66 May 26, AR CO KS OK TXAR TX
No. 67 May 27, LA MS TX
No. 68 May 29, CO NM OK TX
No. 69 May 31, LA OK TX
No. 70 June 1, CO KS MN ND NE SD TX
No. 71 June 2, IA IL IN KY MI MN OH WI
No. 72 June 3, IL LA NC OH SC TX
No. 73 June 6, CO IL IN KS KY MO TN
No. 74 June 7, IL KS KY MO NE TN WV
No. 75 June 8, CO IN KS KY MD NC NE OH PA TX VA WV
No. 76 June 9, AL AR AZ CO GA :KS MD MO MS NH NM NY OK SC UT VA
No. 77 June 12, IA. MN NE WI
No. 78 June 13, IA. IL, KS OK TX: WI
No. 79 June 14, CO KS KY NE NY TX
No. 80 June 15, CO KS MO NE
No. 81 June 16, IA IL, KS MN NE SD
No. 82 June 18, ALi IA KS MN MO NC ND NE NY PA SD VA
No. 83 June 19, CO IA IL KS MA NC NH NJ NY VT
No. 84 June 21, AL AR GA KS MS NC NH NM NY OK VT



No. 85 June 22 , AL GA IL IN KY MO MS NC NY

No. 86 June 25, AR KS LA MN NE OK TX WI

No. 87 June 26, IA KS MT ND OK
No. 88 June 27, IA IL IN MN MT NE SD

No. 89 June 28 , IA IL MN MT ND WI

No. 90 June 29, IL MN NY PA WI WV

No. 91 June 30, IA IL IN NC NY OH PA SD VA



No. 1 July 2, 1989

Composite 6PM CST July 2, 1989

500 MB 6PM CST July 2, 1989

............ !.............\....... • • •. ••

j~ JULY 2ND, 198 9 0217-2200 CST 159 SEVERE REPORTS 2 TORNADOES Z).

NO TIME EVENT ST LOCATION

_ 1 1606 4.50 INCH HAIL TX ALLEN
five million dollars damage

(19 NNE DAL)

GOES 4PM CST July 2, 1989
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No. 2 July 7, 1989
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No 3 July 10, 1989

JULY 10TH, 1989 0230-1945 CST 115 SEVERE REPORTS 17 TORNADOES

TIME EVENT ST IOCATION

1227 TORNADO (F-4) NY 3 E AMES (37 W ALB)
twenty injuries, more than five million dollars damage

1440 TORNADO (F-2) CT CORNWALL (33 NNE DXR)
four injuries, more than five million dollars damage

1505 90 MPH WIND GUST CT MORRIS (26 NE DXR)

1515 80 MPH WIND GUST CT WATERTOWN (25 WSW HFD)
one death, ten injuries, 
more than five million dollars damage

1515 TORNADO (F-2) CT WATERTOWN (25 WSW HKD)
seventy injuries, more than five million dollars damage

154 5 TORNADO (F-4) CT HAMDEN ( 8 N IIVN )
forty injuries, one hundred twenty million dollars damage

1558 TORNADO (F-2) NY CARMEl. (17 SE POU)
five injuries, more than five million dollars damage

GOES 1PM CST July 10, 1989
8



No. 4 July 11, 1989

Composite 6PM CST July 11, 1989

500MB 6PM CST July 11, 1989 Surface 12 NOON CST July 11, 1989

9



Surface 6PM CST July 11, 1989

*

GOES 1PM CST July 11, 1989
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No. 5 July 17,1989

Composite 6PM CST July 17, 1989

2 1805 TORNADO (F-l) SO SIOUX FALLS
on* injury

3 2015 4.00 INCH HAIL NE MAVWOOL)...T....

500MB 6PM CST July 17, 1989

Surface 9AM CST July 17, 1989

11



GOES 10AM CST July 17, 1989

GOES 7PM CST July 17, 1989
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No. 6 July 18 1989

GOES 5PM CST July 18, 198913



No. 7 July 27, 1989

GOES 10AM CST July 27, 1989
14



No. 8 August 3, 1989

GOES 6PM CST August 3, 1989



No. 9 August 4, 1989

•V /i2

500 MB 6PM CST August 4, 1989

GOES 4PM CST August 4, 1989



No. 10 August 5, 1989

05AUG89-06AUG89 0238-0215 CST 216 SEVERE REPORTS

HO TIME EVENT ST LOCATION
1 0710 WIND DAMAGE IA CARROLL AND GREENE COUNTIES

ten Billion dollars damage to crops
2 0728 102 MPH WIND GUST IA JEFFERSON

GOES 7AM CST August 5, 198917



No. 11 August 6, 1989

500 MB 6PM CST August 6, 1989 Surface 3PM CST August 6, 1989
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GOES 4PM CST August 6, 1989

19



No. 12 August 21, 1989

GOES 4PM CST August 21, 198920



No. 13 August 24, 1989

GOES 6PM CST August 24, 1989



No. 14 August 28, 1989
AUGUST 28TH,

Composite 6PM CST August 28, 1989

500 MB 6PM CST August 28, 1989

1989 1630-2148 CST 20 SEVERE REPORTS

NO TIME EVENT ST LOCATION

Surface 12 NOON CST August 28, 1989

GOES 5PM CST August 28, 198922



No. 15 August 30, 1989

Composite 6PM CST August 30, 1989

500 MB 6PM CST August 30, 1989

NO TIME EVENT ST LOCATION

1 2130 3.00 INCH HAIL ND 20 S MEDORA

GOES 4PM CST August 30, 198923



No. 16 August 31, 1989

1 1455 2.75 INCH HAIL

2 2210 2.75 INCH HAIL

3 0235 TORNADO (F-2)
three injuries

0415 WIND DAMAGE

MN SAINT MICHAEL (29 SE STC)

MN 6 SW HUTCHINSON (41 NE RWF)

IN BRUCE LAKE (44 S SBN)

one million dollars damage
IN KOKOMO (11 S GUS)

Surface 6PM CST August 31, 1989

24



GOES 8:30PM CST August 31, 1989

25



No. 17 September 3, 1989

//
/

1 ■J:j/

03SEP89-04SEP89 0547-0530 CST 44 SEVERE REPORTS 1 TORNADO

NO TIME EVENT ST LOCATION

1 1930 2.70 INCH HAIL NE LEWELLEN

2 2030 100 Mi’ll WIND GUST NE VALENTINE
one injury

3 0125 100 Mi'll WIND GUST NE BELLEVUE

Composite 6PM

500 MB 6PM CST September 3, 1989

 armmm
GOES 8PM CST September 3, 1989

26



No. 18 September 21, 1989

Composite 6PM CST September 21, 1989

27



No. 19 October 1, 1989

Composite 6AM CST October 1, 1989

500 MB 6AM CST October 1, 1989

1 0500 TORNADO (F-l)
one injury FL 3 N GRACEVILLE

2 =* 10 SH MOULTRIE
two deaths, twelve injuries

Surface 6AM CST October 1, 1989

GOES 12NOON CST October 1, 1989
28



No. 20 October 14, 1989

Composite 6PM CST October 14, 1989

500 MB 6PM CST October 14, 1989

NO TIME EVENT ST LOCATION

2 1500 90 MPH WIND GUST NY MEDINA

3 171%™EX <Frf) NY MCDONOUGH
two deaths, three injuries

Surface 6PM CST October 14, 1989

GOES 7PM CST October 14, 198929



No. 21 October 15, 1989 OCTOBER 15TII, l'Jfl'O OH 2r,- ) HS'i 10 REPORTS 2 TORNADOES

Composite 6PM CST October 15, 1989

500 MB 6PM CST October 15, 1989

NO TIME EVENT ST LOCATION

1 0825 58 MPH WIND OUST MI TRAVERSE CITY
two injuries

GOES 6:30 PM CST October 15, 1989
30



No. 22 November 8, 1989
07NOVU9-08NOVHO 1237-2130 CUT “ SEVERE REPORTS s TORNADOES

GOES 4PM CST November 8, 198931



No. 23 November 15, 1989

15HOVB9-16NOVM 0325-0210 CST 350 SEVERE REPORTS 17 TORNAOOES

HO TIME EVENT

S 1530 4.00 IMCH HAIL

LOCATION

A I.TOM
>1 1 »rs damage 
FLAHERTY
i dollars damage

KY NELSOH/LARUE CO 

KY CRAYSON COUNTY

CA OLIVER

7 1530 TORNADO (F-4) AL HUNTSVILLE (
21 deaths, 463 injuries, 100 Billion dollars damage

5 1*30 TORNADO (F-3) CA CLARKSVILLE
three injuries, one million dollars damage

10 1*45 TORNADO (F-2) CA PALMETTO (16 NSW ATL
fourteen Injuries, 1.2 million dollars damage

Composite 6AM CST November 15, 1989

Composite 6PM CST November 15, 1989 500 MB 6AM CST Novmeber 15, 1989

32



GOES 4PM CST November 15, 1989

33



No. 24 November 16, 1989

Composite 6AM CST November 16, 1989

500 MB 6AM CST November 16, 1989

NO TIME EVENT ST LOCATION

0400 TO l<N A DO ( K-2) WV
three injur if>;

01120 75 Mi’ll WIND COST MD
one injury, more than one

0925 100 MPII WIND GUST PA

SUMMIT POINT (14 SK MRU)

DUMKALK ( 9 ENE BWI )
million dollars damage

MALVERN (18 WNW PHL)

f
4 1020 WIND DAMAGE NJ MOORESTOWN

six injuries
5 1100 WIND DAMAGE NY ORANGE COUNTY

more than five million dollars damage
(> 1105 TORNADO (K-1 ) NY COLDENHAM

nine deaths, eighteen injuries, 
more than five million dollars damage

(15 ENE PHL)

(15 WSW POU)

(15 WSW POU)

Surface 9AM CST Novmeber 16, 1989

GOES 11AM CST November 16, 198934



No. 25 November 20, 1989

-''"'S -—4 1 l A

Composite 6PM CST November 20, 1989

500 MB 6PM CST November 20, 1989

20NOVEMBER89 1731-2130 CST 196 SEVERE REPORTS 2 TORNADOES

1 1 BOO TORNADO (F-2) PA McALEVY * S FORT (21 SE PSW)

2 2000 92 MPI1 WIND OUST NY POUGHKEEPSIE ( l*OU)

3 2000 94 MPH WIND GUST NY STEWART AIRPORT (12 SW SWF)

Surface 3PM CST November 20, 1989

GOES 4PM CST November 20 198935



No. 26 January 25, 1990

GOES 5AM CST January 25, 1990



No. 27 February 9, 1990

GOES 5:30 PM CST February 8, 199037



I82.K
No. 28 February 10, 1990

GOES 1:30 AM CST February 10, 199038



FEBRUARY 15-1STM. 1990 0910-1B15 CST 145 REPORTS 11 TORNAOOES

No. 29 February 15, 1990
MO TIME EVEMT ST LOCATION

Composite 6PM CST February 15, 1990

500 MB 6PM CST February 15, 1990

1640 2.75 INCH HAIL HS JACKSON ( JAN)

AL GOOOWATER (17 SSW ANR)

CA 2 E CARROLLTON (35 W ATL)

Surface 3AM CST February 16, 1990
39



GOES 4:30 PM CST February 15, 1990

GOES 4:30 AM CST February 16, 1990

40



30. February 16, 1990 KKDRUAR'Y 15-16TH, 1900 0910-1835 GST 14 5 REPORTS 13 TORNAMOI'S

NO TIME EVENT ST LOCATION

1 1640 2.75 INCH HAIL MS JACKSON .1 AN)

GOES 5PM CST February 16, 199041



31. March 12, 1990

Composite 6PM CST March 12, 1990

500 MB 6PM CST March 12, 1990

MARCH 12TH-13TH, 1990 1748-0520 CST 43 REPORTS 2 TORNADOES

NO TIME EVENT

1 2147 1.75 INCH HAIL

2 2349 TORNADO (F-l)

ST LOCATION

KS TOPEKA

KS 4 SE TOPEKA (-1

TOP)

TOP) l

GOES 10PM CST March 12, 199042



No. 32 March 13, 1990

Composite 6AM CST March 13, 1990

Composite 6PM CST March 13, 1990

MARCH 13TH-14TH, 1990 0630-0340 CST 2S8 REPORTS 60 TORNADOES

)4 TORNADO (F-5) 
two deaths, sixty 
two hour life span

KS HESSTON 
"juries. 67 mile pat. 
more than 22 millioi

(21 SSW HUT) 
length.
dollars damage

500 MB 6AM CST March 13, 1990

500 MB 6PM CST March 13. 199043



Surface 3PM CST March 13, 1990

Surface 9PM CST March 13, 1990

GOES 6PM CST March 13, 1990

44



No. 33 March 15, 1990

Composite 6PM CST March l4, 1990

500 MB 6PM CST March 14, 1990

HHrai”«TH-15TH. 1990 0730-0435 CST 38 REPORTS^IO^TORNADOES

NO TIME EVENT ST UJCATION

1 0945 TORNADO {F—3) TX 2 W BELTON

2 1940 TORNADO (F-2) AR FORDYCE
one death, six injuries

3 2100 WIND DAMAGE LA BASTROP
four injuries

(6 SW TPL) 

(37 SW PBF) 

(20 NNE MLU) -1?

Surface 6PM CST March J.4, 1990

GOES 7PM CST March 14, 199045



No. 34 March 16, 1990

500 MB 6PM CST March li, 1990

NO TIME EVENT ST LOCATION

1 0030 75 Mi'll WINO GUST FL 2 SE FLORIDATOWN (« N„K

Surface 6AM CST March 16, 1990

Surface 6PM CST March 16, 1990
46



GOES 4PM CST March 16 1990

47



No. 35 March 29, 1990

Composite 6PM CST March 29, 1990

r / ;
500 MB 6PM CST March 29, 1990

~ MARCH 29TH. 1990 12.2-2350 CST 16 REPORTS ,T TORNADOES

CO TIME EVENT

1 1300 WIND DAMAGE
one death

2 1345 1.75 INCH HAIL

3 1345 70 MPH WIND GUST

4 1855 WIND DAMAGE
one injury

5 2200 TORNADO (F-1)

ST LOCATION

TX SEADRIFT 

TX PORT O'CONNER 

TX PORT O'CONNER 

LA LAKE CHARLES 

LA GRAY

(32 SSE VCT) 

(21 SSW PSX) 

(21 SSW PSX) 

{ LCH) 

(11 NW HUM)

Surface 6PM CST March 29, 1990

GOES 10PM CST March 29, 199048



No. 36 April 1, 1990



No. 37 April 5, 1990

Composite 6PM CST April 5, 1990

500 MB 6PM CST April 5, 1990

~r -K

ST LOCATIONNO TIME EVENT

,0 70 MPII WIND OUST TX ABILENE
one injury

ADI)

Surface 6PM CST April 5, 1990

GOES 9PM CST April 5, 199050



No. 38 April 9, 1990

Composite 6PM CSX April 9, 1990

500 MB 6 PM CSX April 9, 1990

APRIL 9TH-10TH, 1990 1535-0505 CST 75 REPORTS 5 TORNAOOKS

Surface 3PM CSX April 9, 1990

GOES 10PM CSX April 9, 199051



No. 39 April 10, 1990

j\ i

1900 ino-:.-oo cst 51 reports 2 tornadoes

Composite 6PM CST April 10, 1990

500 MB 6PM CST April 10, 1990

NO TIME EVENT 

1 1733 TORNADO (F-

J>T tOCATION

r.a in s perry

2 1825 100 MPH WIND GUST SC 1 N DACUSVILLE (19 W GSP)
one injury, more than half a million dollars damage

GOES 7PM CST April 10, 1990
52



No. 40 April 13 1990

Composite 6PM CST April 13, 1990

■LT.-"
500 MB 6PM CST April 13, 1990

.........;..... I ( ^ M
APRIL 13TH-14TH, 1990*«#??. CST 30 WKI’OMT?: 1 TORNADO

NO TIME EVENT ST LOCATION

1 1S40 75 MPH WIND GUST OK 2 N OKARCHE

2 0100 4.50 INCH HAIL TX 5 NW ROTAN

Surface 12 Midnight CST April 13, 1990

 GOES 1AM CST April 14, 199053



1451-2228 CST 47 REPORTS TORNADOES

No. 41

Composite 6PM CST April 15, 1990

500 MB 6PM CST April 15, 1990

April 15, 1990
APRIL 15TH, 1990

MO TIME EVENT ST LOCATION

1630 TORNADO (F-2) TX FORT STOCKTON
more than half a million dollars damage

1812 2.75 INCH HAIL TX 4 E CAPPS CORNER

(64 SSE INK) 

(44 SW ADM)

GOES 7PM CST April 15, 1990
54



No. 42 April 16, 1990
APRIL 16TH-17TH, 1990 1735-0101 CST 116 REPORTS

Composite 6PM CST April 16, 1990

500 MB 6PM CST April 16, 1990

NO TIME EVENT ST LOCATION

1917 2.75 INCH HAIL OK 2 S CARNEY (-12 NE OKC)

GOES 7PM CST April 16, 1990
55



No. 43

Composite 6PM CST April 23, 1990

April 23, 1990
Al'ML ? 1Rn, 1000

N'o Tt Mil EVENT COCATIon

56



No. 44 April 24,

Composite 6PM CST April 24, 1990

500 MB 6PM CST April 24, 1990

1990

NO TIME EVENT ST LOCATION

I 1821 4.50 INCH HAIL TX WHEELER (60 W C55M)

2 2123 TORNADO (F-2J OK SHATTUCK
rive injuries, 1.5 million dollars damage

> 2230 TORNADO (F-1) TX 10 „ SHAMr0CK
one injury

( 6 WSW CAG) 

(69 W CSM)

00f5 85 MPH WIND GUST OK 15 SW ARNETT

Surface 6PM CST April 24, 1990

57



No. 45

Composite 6PM CSX April 25, 1990

April 25, 1990
1990 1516-0520"cST

59 REPORTS 16 TORNADOK:.

NO TIME EVENT ST LOCATION

1 1544 TORNADO (F-4, IX 2 „„ WEATHERFORD
more than half a million dollars damage

7 1700 TORNADO (F-3) KS 10N HAYS
0.75 million dollars damage. IP mile jvith ;

3 1725 TORNADO (F-2) tx COMYN
more than five million dollars damage

2010 2.00 INCH HAIL TX DEL RTO

(IV E KWI.J

NSW MWL) \

5 2022 112 MPH WIND GUST TX DEL RIO
more than half a million dollars damage

500 MB 6PM CST April 25, 1990

GOES 3PM CST April 25, 1990
58



No. 46 April 27, 1990
APRIL 27TH. 1990 1442-2330 CST 85 REPORTS 28 TORNADOES

GOES 3PM CST April 27, 199059



No. 47 April 28, 1990

Composite 6PM CST April 28, 1990

APRIL 28TH, 1990 1100-1920 CST 102 REPORTS 1 TORNADOES

HO TIME EVENT

1 1415 WIND DAMAGE
one injury

2 1620 TORNADO (F-l)
four injuries

3 1655 WINE DAMAGE
four injuries

4 1720 WIND DAMAGE
two injuries

ST LOCATION

GA 2 N DANIELSVILLK (12

SC INMAN ( 1 1

SC SADLER'S CREEK (13

GA 1 W WRENS (2<>

500 MB 6PM CST April 28, 1990

«\HN)

CSP)

AND)

GOES 4PM CST April 28, 199060



No. 48 May 1, 1990

GOES 1PM CST May 1, 199061



No. 49 May 2, 1990

2 2230 TORNADO (P-2)
0057 TORNADO (F-2) 

thirteen injurle

TX 4 SE MORGAN 
TX PARIS

(32 NW ACT) 

( PRX)

62



Surface 3PM CST May 2, 1990

GOES MIDNIGHT CST May 3, 1990
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50. May 4, 1990

Composite 6PM CST May 4, 1990

500 MB 6PM CST May 4, 1990

GOES 6PM CST May 4, 199064



51. May 8, 1990

GOES 7PM CST May 8, 199065



No. 52 May 9, 1990

MAY 9TH, 1990 1745-2100 CST 35 REPORTS 4 TORNADOES

NO TIME EVENT

1 1918 85 MPH WIND GUST

2 1930 TORNADO (F-2)
3 1930 TORNADO (F-2)
4 2010 100 MPH WIND GUST

ST LOCATION 
IL ORIENT 
IL VIRDEN
IL 4 W MC LEANSBORO 
IL WEST SALEM

(11 N MWA) 

(23 SSW SPI) 
(35 NE MWA) 
(4 1 NW EW)

GOES 7PM CST May 9, 1990



No 53. May 10, 1990

GOES 6PM CST May 10, 1990
67



No. 54 May 11, 1990

Composite 6PM CST May 11, 1990

500 MB 6PM CST May 11, 1990

Surface 6PM CST May 11, 1990

GOES 6:30 PM CST May 11, 1990
68



No. 55 May 12, 1990

Composite 6PM CST May 12, 1990

MAY 12TH, 1990 0611-2140 CST 50 REPORTS 6 TORNADOES

TIME EVENT
1243 3.00 INCH HAIL

ST LOCATION 
MS VICKSBURG (46 W JAN)

1520 TORNADO (F-2) MO 4 SW MANSFIELD (42 E SGF)
more than 0.5 million dollars damage, 18 mile path length

3 1705 TORNADO (F-2) IL WALSHVILLE (37 NNE BLV)

4 1730 TORNADO (F-2) MS 3 SW DOLOROSO (25 SSW HEZ)
four injuries, 19 mile path length

GOES 5PM CST May 12, 1990
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No. 56 May 13, 1990

500 MB 6PM CST May 13, 1990
70



GOES 2PM CST May 13, 1990

71



No. 57 May 14 1990

Composite 6PM CST May 14, 1990

Surface 3PM CST May 14, 1990

MAY 14TH-15TH, 1990 1530-0525 CST 83 REPORTS 17 TORNADOES

1 1645 TORNADO (F-2)
two injuries

1704 4.00 INCH HAIL
1708 TORNADO (F-2) 

two injuries

TX 4 W TUXEDO

TX SHAMROCK 
TX 7 E HAMLIN

(40 NW ABI)

500 MB 6PM CST May 14, 1990

GOES 1PM CST May 14, 199072



No. 58 May 15, 1990

Composite 6PM CST May 15, 1990

500 MB 6PM CST May 15, 1990

MAY 15TH-16TH, 1990 1130-0400 CST 180 REPORTS 15 TORNADOES

NO TIME EVENT ST LOCATION
1 1540 4.75 INCH HAIL OK 12 N OAKWOOD (58 NNE CSM)
2 1547 4.50 INCH HAIL OK CANTON (42 MSN END)
3 184 1 TORNADO (P-3) OK 4 W STILLWATER (42 S PNC)

one death, twelve injuries, four Billion dollars damage
4 2220 92 MPH WIND GUST OK OOLOGAH LAKE
5 2230 TORNADO (P-2) OK 2 W POYIL

eight injuries
6 2240 TORNADO (P-2) OK 7 W ADAIR

(20 NE TUL) 
(24 ENE TUL)

(31 ENE TUL)

Surface 12 Noon CST May 15, 1990

GOES 6PM CST May 15, 1990
73



No. 59 May 16, 1990
1990 1212-0230 CST 145 REPORTS 17 ’

<0 TIKE EVENT

1 1510 TORNADO (F-2)
2 1615 2.75 INCH HAIL

ST LOCATION

TX 5 NW DOUGLASSVILLE (25 SW TXK) 
AR 5 S FOUKE (14 SSE TXK)

3 1659 TORNADO (F-2) AR 2 NE BUSSEY
thirty »ile path length

4 1840 TORNADO (P-2, AR 3 N CORNING
one death, one injury, 15 nlle path length

5 1845 2.75 INCH HAIL AR 9 S EL DORADO

6 1920 TORNADO (F-2, MO QULIM
7 1930 WIND DAMAGE IN FOJ.SOKVILLE

one doath, six lnjurlon
8 2230 80 MPH WIND GUST KY SE HARDIN COUNTY (30 SW FTK,

five injuries '

Composite 6PM CST May 16, 1990

Surface 3PM CST May 16, 1990

500 MB 6PM CST May 16, 1990

GOES 6PM CST May 16, 1990
74



No. 60 May 17, 1990

GOES 1PM CST May 17, 1990
75



No. 61 May 18 1990

Composite 6PM CST May 18, 1990

500 MB 6PM CST May 18, 1990

MO TIME EVENT st Loom,,,,

GOES 3PM CST May 18, 1990

76



No. 62 May 19, 1990

GOES 3PM



No. 63 May 20, 1990
-2. O

GOES 8:30 PM CST May 20, 1990



No. 64 May 21, 1990

500 MB 6AM CST May 21, 1990

GOES 3PM CST May 21, 1990
79



No. 65 May 24, 1990
v • %

Composite 6PM CST May 24, 1990

1755 2.75 INCH HAIL WY ALBIN

80



GOES 5PM CST May 23, 1990

81



No. 66 May 26, 1990

Composite 6PM CST May 26, 1990

500 MB 6PM CST May 26, 1990

NO TIME EVENT
1 1900 TORNADO (F-3)
2 1955 TORNADO (F-2)
3 2000 3.00 INCH HAIL
4 2100 85 MPH WIND GUST

ST LOCATION 
OK 2 E HINTON 
OK 2 E BINGER 
OK MINCO 

OK BLANCHARD

(42 W OKC) 
(41 W OKC) 
(19 WSW OKC) 
(18 SSW OKC)

GOES 7PM CST May 26, 1990
82



No. 67 May 27, 1990

Composite 6PM CST May 27, 1990

Surface 3PM CST May 27, 1990

GOES 6PM CST May 27, 1990
83



No. 68 May 29, 1990



No. 69 May 31,

Composite 6PM CST May 31, 1990

GOES 4PM CST May 31, 199085



No. 70 June 1, 1990

8_.'
~(d

1“

y

JUNE 1ST-2NO, 1990 0810-0250 CST 104 REPORTS 21 TORNADOES

NO TIME EVENT

1 1620 TORNADO (F-4)

2 1630 4.00 INCH HAIL

ST LOCATION

. TX 10 SW McCAMEY (65 S MAF)two deaths, 21 injuries, 40 million dollars damage

TX 15 WNW IRAAN (80 SW MAF)

( 7 N IML)

N WOODROW (23 WSW AKO)

5 1902 TORNADO (F-3) NE 12 SW BORKEN BOW (12 SW BBW)

( 6 NE AXN)

(34 W MCK)

(44 S BBW)

3 1830 TORNADO (F-2) NE 7 N IMPERIAL
more than five million dollars damage

4 1835 96 MPH WIND GUST

6 2030 TORNADO (F-2) MN 2 SW CARLOS

7 2130 4.50 INCH HAIL NE STRATTON

8 2230 90 MPH WIND GUST NE LEXINGTON

■ y/ / . V- lV l \A / V ; \ it
/ X1 >8Zc/aC 8 ©\ f

Composite 6PM CST June 1, 1990

Surface 3PM CST June 1 1990
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No. 71 June 2, 1990

JUNE 2ND. 1900 1020-2310 CST 161 REPORTS 74 TORNADOES

TIME EVENT ST LOCATION

1645 TORNADO (F-4) IL RINARD
two injuries, 23 mile path length

1700 TORNADO (F-2) WI FOND DU LAC
one injury, two million dollars damage

1707 TORNADO (F-4) IL JASPER
six injuries, 12.5 mile path length

1720 TORNADO (F-4) IL 1 N ADEN
death, 11 injuries, 94 mile path length

1 S MONTGOMERY 

IN NEW MAYSVILLE

1819 TORNADO (F-3)
one death, 30 injuries

1830 TORNADO (F-2)
one death, 6 injuries

1850 TORNADO (F-4) IN 2 NE BRYANTSVILLE
one death, 51 injuries, 11 mile path length

1917 TORNADO (F-4) IN 2 W UNION
six deaths, 60 injuries, 13 mile path length 
more than five million dollars damage

(61 WNW EW) 

(16 SSE OSH) 

(56 WSW HUF) 

(52 W EW) 

(49 NE EW) 

(24 W IND) 

(25 S BMC) 

(29 NNE EW)

9 1920 TORNADO (F-4) IN 5 SW CLEAR SPRINGS
ine injuries, 18 mile path length, 0.4 mile

(26 ESE BMG) 
path width

, TORNADO (F-3) IN 1 S MILLPORT (37 SE
thirty-one mile path length

) TORNADO (F-4) IN 2 W BRIGHT (15 NW
thirty-seven injuries, 28 mile path length
more than 5.5 million dollars damage

) TORNADO (F-3) IN 1 SE MARYSVILLE (28 N
five injuries. 17 mile path length

7 TORNADO (F-3) IN 1 NW GALENA (16 NW
:iovrn Injur 1 on

0 TORNADO (F-3) KY GOSHEN (17 NE

Composite 6PM CST June 2, 1990
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GOES 9:30 PM CST June 1, 1990

GOES 4PM CST June 1, 1990



500 MB 6AM CST June 2, 1990 500 MB 6PM CST June 2, 1990

Surface 3PM CST June 2, 1990 Surface 9PM CST June 2, 1990

88



89 GOES 8:30 PM CST June 2, 1990



No. 72 June 3, 1990

JUNE 3RD-4TH, 1990 1405-0025 CST 58 REPORTS

Composite 6PM CST June 3, 1990
«As« I'-o/pio -

500 MB 6PM CST June 3, 1990

90



Surface 3PM CST June 3, 1990

GOES 3PM CST June 3, 1990
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No. 73 June 6, 1990

3 1910 TORNADO (F-l)

4 1930 2.50 INCH HAIL

5 1945 TORNADO (F-3)

CO 12 SW LIHON

CO 5 S LIMON

CO 5 S LIMON

(12 SW LIC) 

( 5 S LIC) 

( 5 S LIC)
fourteen injuries, 12.8 Million dollars damage

CO RUSH (31 SW LIC)
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GOES 7PM CST June 6, 1990
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No. 74 June 7, 1990

JUNE 7TII-8TM, 1990 0635-0540 CST 81 REPORTS 11 TORNADOES

NO TIME EVENT ST LOCATION

1 1830 TORNADO (F-2) KS 6 SW EMPORIA ( 6 SW EMP)
seventeen injuries, twenty-six Billion dollars damage

Composite 6PM CST June 7, 1990

500 MB 6PM CST June 7, 1990

94



GOES 7PM CST June 7, 1990

95



No. 75 June 8, 1990

JUNE 8TH-9TH, 1990 0601-0555 CST 110 REPORTS 6 TORNADOES

Composite 6PM CST June 8 , 1990

96



Surface 3PM CST June 8, 1990

GOES 6PM CST June 8, 1990

97



No. 76 June 9, 1990

JUNE 9TH, 1990 0923-2127 CST 93 REPORTS 11 TORNADOES

NO TIME EVENT

Composite 6PM CST June 9, 1990

V 10 \

500 MB 6PM CST June 9, 1990



Surface 3PM CST June 9, 1990

GOES 3PM CST June 9, 1990
99



No. 77 June 12, 1990

Surface 3PM CST June 12, 1990

GOES 5PM CST June 12, 1990
100



No. 78 June 13, 1990

Composite 6PM CST June 13, 1990

500 MB 6PM CST June 13, 1990

GOES 7:3ri PM CST June 13, 1990101



No. 79 June 14, 1990

Composite 6PM CST June 14, 1990

GOES 7PM CST June 14, 1990102



No. 80 June 15, 1990

500 MB 6PM CST June 15, 1990

GOES 6PM CST June 15, 1990

103



No. 81 June 16, 1990

Composite 6PM CST June 16, 1990

500 MB 6PM CST June 16, 1990

1 1233 TORNADO (P-2) IA 8 SW OTTUMWA

2 1600 4.00 INCH HAIL NE ALMA

3 1710 TORNADO (F-l) SD 3 E HUB CITY
two million dollars damage

4 2028 105 MPH WIND GUST IA SPENCER

5 2345 WIND DAMAGE IA VAN METER
three injuries

( 8 SW OTM) 

(47 SSW EAR) 

(28 E YKN) 

( 3SE) 

(16 W DSM)

Surface 3PM CST June 16

GOES 6PM CST June 16, 1990104



No. 82 June 18, 1990

id;5 <f \ ;
•il'.V.

.........
TORNADOES

NO TIME EVENT
ST LOCATION

1 1845 2.75 INCH HAIL up MP.n
“ore than half » «i,iiNE MEAD2 . -, - a ■Ullon do“8rs damage

1940 3.50 INCH HAIL— «.n n.r;:.L lllui; ««»
3 2207 “ -»««.«« so P1„RE

* 2010 TORNAM

5 ««* TORNADO (F-J) .. „-iM-rs,..,

... .........................
NO TIME EVENT

ST LOCATION
1 0822 80 MPH WIND COST NY qtt„

one injury STILLWATER RESERVOIR («5 ENE ART)
2 °9<2 WIND DAMACE

two injuries NV NORFOLK

> "'•<< WI„„ cuy.,. VA Voij;nj.
(11 SW MSS)

(*”' i.y„,

Composite 6PM CST June 18, 1990
500 MB 6PM CST June 18, 1990
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GOES 7AM CST June 18, 1990

Surface 6AM CST June 18, 1990



No. 83 June 19, 1990

NO TIME EVENT ST LOCATION

1 1955 116 MPH WIND GUST KS 5 N KINGMAN

2 2041 100 MPH WIND GUST KS WICHITA
twenty-six injuries, sixty million dollars

3 2110 92 MPH WIND GUST KS WHITEWATER
four injuries, three million dollars damage

4 2040 1.75 INCH HAIL CO WILEY
1.6 million dollars damage

5 2220 TORNADO (F-2) KS ULYSSES
two injuries, more than half a million doll

6 0035 WIND DAMAGE
three injuries

7 0055 TORNADO (F-2) IL PESOTUM
one million dollars damage

IL 4 WNW DECATUR

13 TORNADOES

(26 SSW HUT)

d ( ICT)

(25 NNE IAB)

( 6 WNW 4LJ)

(43 NW LBL) 
ars damage

( 4 WNW DEC)

( 9 SE CMI)

500 MB 6PM CST June 19, 1990
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Surface 12 Noon CST June 19, 1990 GOES 2PM CST June 19, 1990

Surface 3PM CST June 19, 1990

GOES 8PM CST June 19, 1990

108



No. 84 June 21, 1990

2 1820 WIND DAMAGE

3 2133 <.50 INCH HAIL

AR FAYETTEVILLE

AR LAKE CONWAY

(

(19 !

FYV)

LIT)

Composite 6PM CST June 21, 1990

109



500 MB 6PM CST June 21, 1990

Surface 6PM CST June 21, 1990

110



GOES 9PM CST June 21, 1990

Ul



No. 85 June 22, 1990

GOES 6PM CST June 22, 1990
112



No. 86 June 25, 1990

U3 GOES 8PM CST June 25, 1990



No. 87 June 26, 1990

 GOES 8PM CST June 26, 1990

y

f

114



No. 88 June 27 1990

-Z 8 8
Li 1-6'

J 73K'

l£> \»\«
*****^I™*2S™;*i??° 1120-0530 CST 78 REPORTS 2 TORNADOES

NO TIME EVENT 

1 1340 3.00 INCH HAIL

ST LOCATION

IA OSAGE

Vs _ \>y ii
"y \ \

/ \ \
/ X V. '

2 2100 89 MPH WIND GUST HN BEAVER CREEK (18 E FSD)

3 2205 71 MPH WIND GUST
ten Billion dollars SD SIOUX FALLS 

property damage in South (Dakota
FSD)

4 0000 97 MPH WIND GUST IA EVERLY ( 9 W 3SE) * J«
V \ I / mj
\ \ 
\

\/
, /1

5 0235 3.00 INCH HAIL IA 5 E HOSPERS (32 W 3SE)

(27 ENE MCW)

GOES 9PM CST June 27, 1990



No. 89 June 28, 1990

Composite 6PM CST June 28, 1990 \ V

116



Surface 6PM CST June 28, 1990

GOES 12 NOON CST June 28, 1990
GOES 9:30 PM CST June 28, 1990

117



No. 90 June 29, 1990

NO TIME EVENT

1 0710 150 MPH WIND GUST IL STREAKWOOD
one death, six injuries, 
more than ten million dollars damage

2 1707 2.00 INCH HAIL MN 10 E BEAR RIVER (29 NNW HIB)

( 8 NW SWF)

NEWBURGH

3 1740 116 MPH WIND GUST NY WALLKILL
three deaths, eight injuries

4 1755 123 MPH WIND GUST

Composite
6PM CST June June 28, 1990

5 1845 TORNADO (F-0) CT DANBURY

( 4 E SWF) 

(23 WNW BOR)

500 MB 6PM CST June 29, 1990

GOES 12 NOON CST June 29, 1990

4
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No. 91 June 30, 1990

GOES 2PM CST June 30, 1990



No. 8 A Minimum Assumption Tornado Hazard Probability Model. 
Joseph T. Schaefer, Donald L. Kelly, and Robert F. Abbey, May 1985, 30 p., (PB85 20692/AS).

No. 9 Verification of Severe Local Storm Forecasts Issued by 
the National Severe Storms Forecast Center: 1984. 
Preston W. Leftwich, Jr., November 1985, 23 p. ,(PB8 6 128105/AS) .

No. 10 Severe Local Storm Warning Verification: 1984.
Preston W. Leftwich, Jr. and Leo A. Grenier, December1985, 14 p., (PB86 148244).

No. 11 Severe Thunderstorm Cases of 1985. John E. Hales, Jr. and Hugh G. Crowther, February 1986, 51 p.,(PB86 164340/AS).
No. 12 Severe Local Storm Warning Verification Preliminary 

Procedures. Leo A. Grenier and John T. Halmstad, April1986, 16 p., (PB86 194362).
No. 13 Verification of Severe Local Storm Forecasts Issued by 

the National Severe Storms Forecast Center: 1985. 
Preston W. Leftwich, Jr., November 1986, 9 p.(PB87 137139/AS).

No. 14 Severe Local Storm Warning Verification: 1985.
Preston W. Leftwich, Jr. and Leo A. Grenier, December 1986, 16 p., (PB87 137147/AS).

No. 15 An Examination of the National Weather Service Severe 
Local Storm Warning Program and Proposed Improvements. John E. Hales, Jr., January 1987, 32 p. ,(PB87 147948/AS).

No. 16 Severe Thunderstorm Cases of July 1985 through June
1986. John E. Hales, Jr. and Hugh G. Crowther,
February 1987, 72 p., (PB87 163911/AS).

No. 17 Severe Local Storm Warning Verification: 1986. Leo A. Grenier, John T. Halmstad and Preston W. Leftwich, Jr., 
June 1987, 19 p., (PB87 195939).

No. 18 Verification of Severe Local Storm Forecasts Issued by 
the National Severe Storms Forecast Center: 1986. 
Preston W. Leftwich, Jr., September 1987, 9 p. ,(PB88 101407).

No. 19 Severe Thunderstorm Cases of July 1986 through June
1987. John E. Hales, Jr. and Hugh G. Crowther, April1988. 83 p., (PB88 214085).



No. 20 Severe Local Storm Warning Verification: 1987. Leo A. 
Grenier, John T. Halmstad and Preston W. Leftwich, Jr., 
June 1988, 19 p., (PB88 241393).

No. 21 Verification of Severe Local Storm Forecasts Issued by 
the National Severe Storms Forecast Center: 1987. 
Preston W. Leftwich, Jr., December 1988, 11 p.,
(PB89 159719/AS).

No. 22 Severe Thunderstorm Cases of July 1987 thru June 1988. 
John E. Hales, Jr. and Hugh G. Crowther, April 1989,
92 p., (PB89 206411/AS)

No. 23 Severe Local Storm Warning Verification: 1988. Leo A. 
Grenier, John T. Halmstad and Preston W. Leftwich, Jr., 
June 1989, 26 p., (PB89 226310/AS).

No. 24 Verification of Severe Local Storm Forecasts Issued by 
the National Severe Storms Forecast Center: 1988. 
Preston W. Leftwich, Jr., September 1989, 18 p. ,
(PB90-140211/AS).

No. 25 A Dyad of Papers Concerning Joint Verification of 
Severe Local Storm Watches and Warnings During Tornado 
Events: Preston W. Leftwich, Jr. and John E. Hales,
Jr., January 1990, 36 p., (PB90-219387/AS).

No. 2 6 Severe Thunderstorm Cases of July 1988 thru June 1989: 
John E. Hales, Jr. and Hugh G. Crowther, April 1990,
106 p., (PB90-226424/AS)

No. 27 Severe Local Storm Warning Verification: 1989. Leo A. 
Grenier, John T. Halmstad and Preston W. Leftwich, Jr., 
May 1990, 25p., (PB90-248592)

No. 28 Verification of Severe Storms Forecasts Issued by the 
National Severe Storms Forecast Center: 1989. Preston 
W. Leftwich, Jr. and Richard W. Anthony, September 
1990, 17 p., (PB91-132-472/AS)



NOAA SCIENTIFIC AND TECHNICAL PUBLICATIONS
The National Oceanic and Atmospheric Administration was established as part of the Department of 

Commerce on October 3,1970. The mission responsibilities of NOAA are to assess the socioeconomic impact 
of natural and technological changes in the environment and to monitor and predict the state of the solid 
Earth, the oceans and their living resources, the atmosphere, and the space environment of the Earth.

The major components of NOAA regularly produce various type3 of scientific and technical informa­
tion in the following kinds of publications:

PROFESSIONAL PAPERS—Important defini­
tive research results, major techniques, and special 
investigations.

CONTRACT AND GRANT REPORTS—Reports 
prepared by contractors or grantees under NOAA 
sponsorship.

ATLAS—Presentation of analyzed data generally 
in the form of maps showing distribution of rain­
fall, chemical and physical conditions of oceans and 
atmosphere, distribution of fishes and marine 
mammals, ionospheric conditions, etc.

TECHNICAL SERVICE PUBLICATIONS—Re­
ports containing data, observations, instructions, 
etc. A partial listing includes data serials; predic­
tion and outlook periodicals; technical manuals, 
training papers, planning reports, and information 
serials; and miscellaneous technical publications.
TECHNICAL REPORTS—Journal quality with 
extensive details, mathematical developments, or 
data listings.
TECHNICAL MEMORANDUMS—Reports of 
preliminary, partial, or negative research or tech­
nology results, interim instructions, and the like.
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Information on availability ot NOAA publications can be obtained from:

NATIONAL TECHNICAL INFORMATION SERVICE 
U. S. DEPARTMENT OF COMMERCE 

5285 PORT ROYAL ROAD 
SPRINGFIELD, VA 22161
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