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10 December 1984
Conditions of Use

The following conditions regulate the use of computer programs developed by the Hydrologic
Engineering Center (HEC), Corps of Engineers, Department of the Army.

1. The computer programs are furnished by the Government and are accepted and used by the
recipient individual or group entity with the express understanding that the United States
Government makes no warranties, expressed or implied, concerning the accuracy, completeness,
reliability, usability, or suitability for any particular purpose of the information or data contained
in the programs, or furnished in connection therewith, and that the United States Government
shall be under no liability whatsoever to any individual or group entity by reason of any use
made thereof.

2. The programs belong to the United States Government. Therefore, the recipient agrees
neither to assert any proprietary rights thereto nor to represent the programs to anyone as other
than Government programs.

3. The recipient may impose fees on clients only for ordinary charges for applying and
modifying these programs.

4. Should the recipient make any modifications to the program(s), the HEC must be informed
as to the nature and extent of those modifications. Recipients who modify HEC computer
programs assume all responsibility for problems arising from, or related to, those modifications.
User support from the HEC to third part recipients will only be provided after the second party
demonstrates that program difficulties were not caused by their modifications.

5. This "Conditions of Use" statement shall be furnished to all third parties that receive copies
of HEC programs from the recipient. Third party recipients must be notified that they will not
receive routine program updates, correction notices, and other program services from the HEC
unless they obtain the program(s) directly from the HEC.

6. All documents and reports conveying information obtained as a result of the use of the
program(s) by the recipient, or others, will acknowledge the Hydrologic Engineering Center,
Corps of Engineers, Department of the Army, as the origin of the program(s).
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WEATHER

1. INTRODUCTION

1.1 Purpose of Program

Program WEATHER was developed to assist the user of the WQRRS and the
HEC-5Q models with the preparation of the required input weather data. The
program reads a NOAA National Climatic Center weather data file and outputs a
file in the proper input format for either the WQRRS or the HEC-5Q program.

1.2 Origin of Program

The WEATHER program was originally written by Mr. Alfred Onodera in
1974 to provide the WQRRS user with input assistance. The program has been
modified by Mr. R.G. Willey to provide more flexibility of time scales and
output capability for both WQRRS and HEC-5Q.

1.3 Hardware Requirements

This program is written in FORTRAN 77 without machine dependencies.
The program has been tested on HARRIS and CDC equipment. There should be
1ittle, if any, problem in compilation on other computers.

2. PROGRAM CONCEPTS

The WEATHER program reads a National Climatic Center data file of hourly or
three hourly weather data. The file contains air (dry bulb) temperature, wet
bulb temperature, dew point temperature, wind speed, barometric pressure, and
cloud cover in addition to other weather parameters. Some stations, during
some years, only have three hourly data but the general format is considered
to be hourly.

The WQRRS model can use hourly weather data or any multiple of hourly that
divides evenly into 24 hours. The HEC-5Q model can only use daily average
data. The cloud cover, which is used to predict the amount of solar radiation
reaching the ground, should be averaged only during day-light hours.

The model needs an initial input record which specifies which program
options the user wants to use. Based on the input from this header record,
the program provides either hourly (or multiples of hourly) weather data for
the WQRRS model, or the averaged daily data for either the WQRRS or the HEC-5Q
models. The formats and types of weather parameters used are different for
each model.



3. INPUT

The input begins with three title cards having any alpha character in
columns 1-80, although it is suggested that the first two columns be used for
a card I.D. Following the three titles, the initial header record contains

the following:

Columns Description

1-2 Card identification (e.g. Cl).

3-8 Starting year; two digits

9-16 Starting month,

17--24 Starting day.
25-32 Last year of simulation; two digits.
33-40 Last month of simulation.
41-48 Last day of simulation.
49--56 Index which equals 1 for WQRRS output format or ¢ for

HEC-5Q output format.

57-64 Index which equals 1 for wet bulb input or 0 for dew

point input. Only needed for WQRRS interface.

The title records and the header record are read from unit 5. The
remaining input is from the National Climatic Center containing weather data
in their "CD144" format. This data may need to be unblocked to 80-character
(card-image) records before processing. Appendix I defines the type of
available data and its format. WNational Climatic Center data can be ordered
from Asheville, North Carolina, for non-Corps offices and from Scott Air Force
Base, Illinois for Corps offices. The Corps offices should refer to Army
Pamphlet 115-1 "Requests for Climatological Support to Army Activities," dated
June 1983. Both offices' addresses and phone numbers are given below:

For Corps Offices For Non-Corps Offices
Conmander National Climatic Center
USFA Environmental Technical Federal Building
Applications Center Ashville, NC 28801
ETAC/DO (704) 259--0682

Scott AFB, IL 62225
(704) 259-0218

Example inputs are shown in Appendices II and III.

*This phone connects with Air Force Staff located at Asheville, NC. They can
answer your questions, although you must order your data from Scott AFB.



4. OUTPUT

The program output is weather data for the input station for the exact period
of interest in a format for either the WQRRS or the HEC-5Q (actually HEC-5Q type
output is input to a preprocessor called HEATX, which provides output for HEC-5Q
input format). The results are written to unit 7. Example outputs for unit 7

are shown in Appendices IV and V.

If your execution is unsuccessful, the following messages (from unit 6) may
be helpful for editing your data:

Message Remarks
STOP 55 Starting hour must be 01 for

three hour intervals and 00 for
all other intervals.

STOP 200 Pregram read an end of file.



APPENDIX I

NATIONAL WEATHER SERVICE

CD144 REFERENCE MANUAL
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APPENDIX II. Example Input for HEC-5Q Interface

TI PROGRAM WEATHER INPUT

TI FOR HEC-5Q OUTPUT OPTION

TI MORGANTOWN WEATHER DATA TEST

Cl 85 12 31 86 01 01 0
1373685123101---0--0040000000010315005760329060190170540
1373685123104---0--0030000000010308010000029040160150770
1373685123107 0--5060000000010295011540428990160150808
1373685123110---0991060000000010271024760428940380320572
13736851231131800--5150000000000230027760928840480390447
13736851231161400--810000000000021702977032879045038053 -
13736851231191000--805000000001019002534032871040034055 -
13736851231220700--806000000001016602434062866040034052 -
13736860101010650--805001000001012203056082855046039053 -
1373686010104018812203000400001009804155042848042041096 -
13736860101070080--805000400001009804366102848044044096 -
13736860101100088--505000000001010504276102850045044089 -
13736860101130120--812000000000010503956102850045042079 -
13736860101160168--515000000000012203578092855042039076 -
13736860101190230--807000000000014903276092862038035079-
13736860101220180--809000000000015902977082865034032082 -

APPENDIX III. Example Input for WQRRS Interface

TI PROGRAM WEATHER INPUT

TI FOR WQRRS OUTPUT OPTION

TTI MORGANTOWN WEATHER DATA TEST

Cl 85 12 31 86 01 01 1
1373685123101---0--0040000000010315005760329060190170540
1373685123104---0--0030000000010308010000029040160150770
1373685123107  0--5060000000010295011540428990160150808
1373685123110---0991060000000010271024760428940380320572
13736851231131800--5150000000000230027760928840480390447
13736851231161400--810000000000021702977032879045038053 -
13736851231191000--805000000001019002534032871040034055-
13736851231220700--806000000001016602434062866040034052 -
13736860101010650--805001000001012203056082855046039053 -
1373686010104018812203000400001009804155042848042041096-
13736860101070080- -805000400001009804366102848044044096 -
13736860101100088--505000000001010504276102850045044089 -
13736860101130120--812000000000010503956102850045042079-
13736860101160168--515000000000012203578092855042039076 -
13736860101190230--807000000000014903276092862038035079-
13736860101220180--809000000000015902977082865034032082-
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APPENDIX IV. Example Output for HEC-5Q Interface

10 61010 9 2 9 9 5 510 9 9 5 510 8 7 5101010 6 7101010 710101010 3 6
41010 810 3 9 9 410 110101010 4 5 910 6 4 8 9 2 5 4 8 910 8 9 5 4 9
10 8 5 910 3 5101010 8 5 9 3 04 8 4 9 210 710 810 3101 53 51 2 8
0126602 3 410101010 5 310 6 8 6 61010 5 0 710 2 71010
8 910 8 6 6 3 3 81010 91010 5 3 3 9 323 810 6 4
91010 6 81010 710 3 7 8 3 61010 610 2 61010
8
0

fu
O O WN OO
~
v

4
9
9 9 8 010 8 910101010 8 3 7 7 8 2557
9887241 067 81010 9 7101010

8

9

0

e

6101010 5 4 140 01010 4

482938

710 8 6 8101
812 6 3

=
COLH W’
~N~Nwmowm
'_l
WO ON

703 9771
71010
912 810

6
4
0
9
5
0
8
0
1
8 9 612 8 91114
0
4
6
4
4
3
6
9

O NvOH

O WO 00NN
ity

[

o~ OOy N WO

61011
131011
8

81111 410
912 9 8 7
7 7 7 610
911 8 9
4 4 3
51010
563
577
611 9
61110 9 5 911
710111011 9 911 610
12 31 26 39 31 27 31 14 7 20 33 25 17
35 7 22 36 27 22 14 24 24 51 43 39 50
25 46 57 56 51 54 60 58 64 68 68 63 36
36 20 33 56 64 51 35 40 54 52 58 60 47
48 41 36 44 40 33 44 53 64 70 71 75 72
48 52 50 57 45 45 60 67 52 43 48 58 56
65 56 54 56 50 49 57 64 62 65 68 65 62
76 75 76 75 73 69 72 72 61 62 71 72 71
66 67 66 63 67 68 63 75 68 64 68 76 69
69 70 75 75 75 70 66 63 66 68 71 72 69
64 68 70 69 70 70 71 76 78 75 73 72 71
68 70 58 59 67 68 69 65 63 63 65 63 61
54 57 59 61 61 66 66 55 52 50 49 51 52
42 43 52 54 43 35 35 43 45 48 41 43 50
33 34 36 33 40 44 51 38 36 31 30 27 41
28 38 36 21 25 45 39 44 27 33 41 38 34
24 36 21 21 15
3271830181123 5 0 32819 9
30 -6 11 23 22 17 7 16 15 26 30 19 40
13 21 25 32 28 24 30 37 43 50 51 46 17
22 5 18 35 43 40 15 21 26 38 43 43 27
27 20 15 20 23 12 18 22 38 49 49 45 45
27 27 36 37 25 19 31 44 47 31 33 38 49
48 40 41 42 45 45 45 46 52 57 60 61 58
62 63 63 65 62 60 62 64 61 60 61 61 63
57 55 58 60 62 58 57 66 59 51 56 66 64
53 61 65 65 67 64 56 48 50 53 58 64 65
52 56 56 51 54 56 59 63 65 65 66 65 55
54 59 48 43 49 51 54 55 59 58 57 54 57
50 53 55 54 51 52 54 52 48 45 37 38 38
20 23 45 49 28 21 21 20 31 42 26 22 31
21 20 21 19 20 23 25 19 23 19 14 20 28
19 19 32 9 12 24 31 38 10 11 19 26 21
824 7 6 0
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4 2
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35 14 11 23 36
40 55 27 22 33
58 58 57 46 42
31 36 39 48 39
55 41 35 47 48
62 62 67 62 39
70 69 65 60 45
63 55 65 69 69
70 72 74 69 62
70 75 74 75 75
68 71 74 74 71
66 64 65 69 66
62 59 59 65 66
63 50 46 40 49
42 44 30 39 45
40 21 14 27 25
45 20 23 29 17
29 5 3 9 20
33 45 25 13 24
50 44 47 31 27
19 25 25 31 :
46 32 29 32 37
44 41 42 47 24
56 60 60 54 42
42 48 52 54 55
60 62 62 59 54
54 60 64 65 66
58 59 62
54 58 55 57 55
40 48 44 58 61
38 32 30 24 25
22 23 16 15 30
3513 4 11 17
35 6 513 0
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APPENDIX V.
WEATH1 75110
WEATH1 75111
WEATH1 7511 2
WEATH1I 75 11 3
WEATH1L 75 11 4
WEATH1 75115
WEATH1I 75 11 6
WEATHL 75 11 7
WEATHL 75 11 8
WEATH1L 75119
WEATH1 75 1 110
WEATHL 75 1 111
WEATH1 75 1 112
WEATH1 75 1 113
WEATH1 75 1 114
WEATH1 75 1 115
WEATH1 75 1 116
WEATH1 75 1 117
WEATH1 75 1 118
WEATH1I 75 1 119
WEATH1 75 1 120
WEATH1 75 1 121
WEATH1L 75 1 122
WEATH1 75 1 123
WEATH1 75120
WEATH1I 751 21
WEATHL 751 2 2
WEATH1L 75 1 2 3
WEATHL 75 1 2 4
WEATH1L 751 2 5
WEATHL 75 1 2 6
WEATHL 751 2 7
WEATH1 75 1 2 8
WEATH1I 751 2 9
WEATH1L 75 1 210
WEATH1 75 1 211
WEATH1 75 1 212
WEATHL 75 1 213
WEATH1 75 1 214
WEATH1 75 1 215
WEATH1 75 1 216
WEATH1L 75 1 217
WEATHL 75 1 218
WEATHL 75 1 219
WEATH1L 75 1 220
WEATH1 75 1 221
WEATH1 75 1 222
WEATHL 75 1 223
WEATH1L 75 1 3 0
WEATHLI 75131
WEATH1L 751 3 2
WEATHL 75 1 3 3
WEATH1 75 1 3 4
WEATHL 751 3 5

Example Output for WQRRS Interface
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52.
50.
48.
47.
45,
43,
42,
42.
40.
40.
39.
39.
39.
39.
38.
37.
34.
32.
32.
31.
30.
29.
28.
27.
27.
27.
27.
26.
27.
27.
26.
27.
26.
28.
29.
30.
30.
31.
32.
34.
34.
32.
31.
29.
27.
27.
29.
29.
31.
34,
33.
31.
35.
30.

50.
47.
46.
44,
42.
40.
40.
39.
37.
37.
38.
37.
36.
34.
34.
31.
31.
25.
24,
21.
18.
18.
18.
18.
18.
17.
18.
17.
17.
18.
19.
20.
20.
20.
21.
23.
22.
21.
21.
21.
21.
20.
20.
20.
21.
21.
21.
21.
21.
16.
21.
22.
l6.
27.

28.
.57
28.
28.
.60

28

28

28.
28.
28.
28.
28.
28.
.66

28

28.
28.
28.
28.
28.
28.
.72
28.
28.
28.
.87

28

28

28.
28.
28.
28.
29.
29.
29,
29.
29.
29,
29.
.17
29.
29.
.08
29.
29.
29.
29.
29.
.06

29

29

29

29.
28.
.92
28.
28.
28.
28.
.79
28.
28.

28

28

57

58
60

62
64
65
67
67
67

61
58
60
60
65
69

77
82
84

91
91
95
98
02
03
04
08
10
13
15

17
12

07
10
10
09
07

04
98

89
84
81
82

76
75
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