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Summary

The KILDER model system is a set of PC-programs for calculating emissions,
dispersion and exposure to air pollution from several source groups. The system
may be divided into three parts, which are described in separate reports:

e The dispersion models POI-KILD and ARE-KILD, for calculating long-term
concentrations from point and area sources, respectively (NILU TR 5/92);

o WINDFREC, STABFREC and METFREC for analyzing meteorological and
air quality data (this report);

¢ KILDER supporting programs for calculating emission and exposure, and for
operating with binary data fields (NILU TR 7/95).

This report consists of user's guides for a set of the three computer programs for
statistical evaluation of meteorological and air quality data.

e WINDFREC

This program presents standard statistics for wind speed and direction for four
wind speed classes and up to 36 wind sectors (wind rose).

e STABFREC

This program presents diurnal distribution in four classes of stability for a
stability parameter.

e METFREC

This program presents joint frequency distribution of wind speed, wind
direction, stability and air quality for four wind classes, twelve wind sectors
and four stability classes for a given period. The output from METFREC is
used as input to the dispersion models POI-KILD and ARE-KILD.

All the programs may be run interactive or as a batch job, and the input data are
synoptic monthly data files.
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KILDER model system:

Meteorological programs WINDFREC, STABFREC and
METFREC
User’s Guide

1. Introduction

NILU has developed several programs for statistical evaluation of meteorological
and air quality data. Three of these are converted to PC-versions and forms a part
of the KILDER model system. This report consists of user's guides for the
following programs:

e WINDFREC

This program presents standard statistics for wind speed and direction for four
wind speed classes and up to 36 wind sectors (wind rose).

e STABFREC

This program presents diurnal distribution in four classes of stability for a
stability parameter.

e METFREC

This program presents joint frequency distribution of wind speed, wind
direction, stability and air quality for four wind classes, twelve wind sectors
and four stability classes for a given period. The output from METFREC is
used as input to the dispersion models POI-KILD and ARE-KILD.

The user's guide consists of four parts: a general description of the synoptic data
file, and for each program all input variables together with test-examples. The
programs are written in FORTRAN for a 386 MS-DOS PC or higher, and needs
about 100 kB space.

The programs uses many files, and as we have only 8 characters for the file name,
we have to use the same file name for several file types. A synoptic data file shall
be a .SYN-file. A file with input data to a program should be a .RUN-file, while
the corresponding output should be to a .PRN-file.
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2. Synoptic monthly data files

The three programs analyzes meteorological and air quality data. The data are read
from a common synoptic data file with one line for each observation set. The file
includes stability data, wind data and concentration data. In METFREC synoptic
data (one line for each observation set) for 5 (4) variables are read:

1. T upper, Delta T or another stability parameter

2. T lower

3. Wind direction DD (degrees), the wind is blowing from direction DD
4. Wind speed (m/s)

5. Concentration variable (optional)

Data for the first 4 variables must be all present at the file. If they are not used,
insert dummy data or put the value -99.0. We may have additional data for up to 8
concentration variables, and we may select from the program which concentration
variable we want to study. The observations are normally hourly, but the programs
can also read half-hourly data, with two lines for each hour. The data are read
unformatted, but it is recommended to have the data in separate columns. Missing
or erroneous data are given a code value, -99.0, or other.

The synoptic data file is prepared in an editor or from Microsoft Excel or
equivalent. If the data are prepared in or imported to Excel the file should be
arranged so that all columns are left justified, with the same number of decimals
within each column. The file should be saved as Formatted Text (Space
delimited).

A synoptic file shall be of the type .SYN. When identifying a .SYN-file, only 8
characters are available for the file name. It is recommended to use a combination
of the place and the month name: MAV95APR.SYN', JAN-MUK.SYN',
'HUNSEP91.SYN".

The file may start with an information label which contains information about the
data, the stations, the variables etc. The information label ends with a line which
begins with 'START" or 'Start’. The program reads then:

ISA 1 all the data are from the same station
2 data from different stations

If ISA=1, read:
STATION  Name of the station (with apostrophes)

If ISA=2, read:
STDELTA, STUPPER, STLOWER, STWIND, STCONC

Names of the different stations (with apostrophes)

Then the program reads 2 dummy lines, which may contain additional information
about the data (see example in Figure 1).
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1 2
START
ol
‘MAV

BIT DEG
YY MM DD HH DT 33- Temp
1995 04 01 01 508.1 2.0
1995 04 01 02 509.3 2.2
199151 04} .0, 083 | 5080 2,42
1995 04 01 04 508.1 2.2
1995 04 01 05 507.8 2.2
1995 04 01 06 508.3 2.2
1995 04 01 07 508.1 2L’
1995 04 01 08 508.8 2.1
11995 04, 01 08 [509.5 2.2
1995 04 01 10 509.8 )
1995 04 01 11 509.8 2.3
1995 04 01 12 507.1 2.3
1995 04 01 13 504.6 2445
1995 04 01 14 503.0 Bl
11995 04k 02 1S =99 .,0; =990
1995 04 01 16 500.1 2:45)
1995 04 01 17 502.5 2.5
1,9/9/5! (0141 01 118 503}l 243
259/9i5) [0/41 104, 119} i5[00).45 231
1995 04 01 20 501.0 22
1995 04 01 21 S00.0 2.6
1995 04 01 22 495.6 322
1995 04 01 23 494.6 4.4
1995 04 01 24 494.6 5.0
1995 04 02 01 498.0 5.4
1995 04 02 02 499.0 5.4
1995 04 02 03 499.5 545!
1995 04 02 04 499%.0 5.8
1995 04 02 03 503.5 8'42
1995 04 02 04 503.0 SE,

Figure 1: Synoptic data-file for the KILDER system.
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13.00
20.50
35.00
23.50
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28.00
34.00
30.00
28.50
45.50
32.00
38.00
49 .50
44.50
57.00
45.00
58.00
29.00
43.50
33.50
29.50
30.00
31.50
31.00

Now follows the data, 4 meteorological variables and up to 8 other variables:
YY, MM, DD, HH, (Y(I), I=1,12)

One line for each observation, NDAY *24 lines for hourly values, NDAY*48 lines
for half-hour values. If there are too many or too few lines, the programs will give
error messages and stop.

3. Program WINDFREC

General description of the program.

This program presents standard statistics for wind direction and wind speed for
four wind speed classes and up to 36 wind sectors (wind rose). The following data
are input for the program:

e Wind direction (variable 3), degrees

e Wind speed

(variable 4), m/s.
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The program WINDFREC gives the following results:

Diurnal variation of wind directions

Distribution of wind speed with wind directions
Average and maximum wind speed for each wind sector
e Average wind speed for selected wind speed classes.

The program dialogue and results.

The program WINDFREC is an interactive program with a dialogue to the users
terminal, but the input may also be read from a batch file. The questions are
written in Courier, the answers written in bold.The results are written to a user
specified result-file. The example below is a typical input sequence for the
program. The program uses all the wind data available, but in the example the
print-out is restricted to every 3. hour.

PROGRAM WINDFREC
The program will always begin to ask where it will find the input data:

Enter the name of input file or 'TERM'.............: '"TERM'

If the answer is "TERM, the rest of the data is read from the terminal (interactive),
otherwise the data are read from the input file, which must be a .RUN-file.

Enter the name of the result-file (with apostrophes

and. SPRN) g cic 0mABe & & enmodn o e 6 Aa o saemirad s m i aned 4 8 AWENDE=6E-PRNY
Brter number ©f MmenthsSssassarssndinassaasnass sssses 8 3
Wind distribution for each I. hour, enter I........: 3

Enter hour for the first distribution..............: 1

If the number of months are more than 1, the following question is given:

Do you want a separate output for each month? Y/N).: N
Further:
Enter number of wind sectors (12, 16, 32)..........: 12

A wind direction=0 may be interpreted in three ways:

1. Data not available
2. Calm
3. Wind direction = 360

Eneef iy 21 OF Bl o b Mdters s Eason A metiend & by ey dann 3 S
Enter lower wind speed for not-calm................: 0.3
Enter number of limits for windspeed classes
(@R, (6 o G0 STl e o e & ra S A e aael 4 8 5A S8 o o e D)
Enter 5 limits for windspeed classes...............: 1,2,4,6,8
Enter number of observations per hour (1 or 2).....: 2
Enter code for missing data (-99.0 or other).......: -99.0
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For each month is read:

Enter number of days din the monthw:q:ssacnass aass
Enter name of input file. (with apostrophes

QI SN & ca o il o e o a e

s 59 S0

.. :"METK0495.SYN'

Figure 2 shows a batch-file "'WIND4-6.RUN', and Figure 3 shows the corre-

sponding output from 'WIND4-6.PRN'".

'WIND4-6.PRN'

=990

30
'METK0495.SYN'
3d;
'METKO0595.SYN'
30
'METK0695.SYN'

Qutput
Months

Wind rose every 3. hour

First rose at 01
Total output
Calm limit

5 wind groups
Limits

Sectors

0 is north

2 data per hour
Missing code
Days in April
Data file

Days in May
Data file

Days in June
Data file

(30 min.)

Figure 2: Batch-file WIND4-6.RUN

With regard to Figure 3, there also exists wind roses for the hours 02, 03, 05, 06
etc., but we have only asked for print-out for 01, 04, 07 etc.
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Station : MAV

Period : 95. 4. 1 - 95. 6.30
Wind direction 0 = 360 deg
Calm: .3 m/s or less

DIURNAL VARIATION OF WIND DIRECTIONS (%)

*) Wind- Hours Wind-
direction 01 04 07 10 13 16 19 22 rose
30 2.3 7/ 3129 .0 2.3 2.8 Su7 546 3a2

60 10.3 7.3 4.5 6.4 4.6 4.0 7.4 /) S

90 2154 . NGl AESi Al B} 5] 745 U9 9.7 14.7 13.6

120 8760 11..i8 1US46 1248 9.8 6.8 6.3 11.9 10.1

150 4.0 22 3.4l BlL6 15.S 12.4 6.9 4.5 7.1

180 4.6 5.6 5.6 7.0 8.0 . TS .3 6.3 2.8 6.3

210 4.0 17 4.5 9.9 8.0 9.6 28 2.8 5:5

240 7.4 14.6 14.0 16.9 12.6 10.2 14.9 10.2 13.3

270 1’281 16,80 184" 2818 28,401 20.9 0 200 16:4° 191

300 4.6 6.7 4.5 5i+8 3.4 4.5 10.3 4.0 5.:-9

330 5.1 2.8 2.4 2.3 5 52 51 -3 2:8 g9

360 .6 .0 .0 .0 .0 .0 a2 .6 52
Calm 8.6 10.1 8.4 .0 .0 .6 2.9 16.9 6.2
Nobs ( 175)( 178)( 179)( 172)( 174)( 177)( 175)( 177)(4209)

Average

wind m/s 1.9 2452 26 815 3.8 3.4 2.4 059 25

DISTRIBUTION OF WINDSPEED WITH WIND DIRECTIONS (%)

Class I : Wind speed .3 -1.0 m/s
Class II : Wind speed 1.1 - 2.0 m/s
Class II : Wind speed 2.1 - 4.0 m/s
Class IV : Wind speed 4.1 - 6.0 m/s -
Class V : Wind speed 6.1 - 8.0 m/s
Class VI : Wind speed > 8.0 m/s
*) Wind- Classes Average
direction T IT LT Iv v VI Total Nobs wind Max
30 2 3 1.8 1.0 52 =1 3.2 @ 238 4.0 27.0
60 .6 i 245 11N(0] ) | S0 £ 238) i S R ()%
90 2i:9 4.4 5.2 iy, s s, 3.6 ({572 253 Iyd
120 2l.3 3.7 2.9 L9 2 .2 10.1  ( 424) 22y 1i8L.7
150 22 2:6 3.0 g 0 .0 /% T ()] 2.2 T2
180 .8 L9 2.5 = 8 Pl 6.3 ( 265) 2448k 11846
210 . 1.4 2.2 =5 58 .0 5.5 233N 2.6 8.4
240 1:5 8:3 5.5 20 8 .1 13.3 ( 561) 3.0 15.4
270 153 2059 8.4 4.4 1.8 .3 19.1 ( 802) 3.6 34.0
300 .4 1.4 g). .8 i | i) Sis9 (1 249)) 3al,  20k49
330 gl .4 0.9 1.2 B | 3.9 ( 164) Ska9) 9.4
360 :0 20 =0 0] .0 - | =2 k) 6.0 915
Calm 6.2 ( 260)
Total 12.4 23.0 38.5 14.0 4.4 1.4 100.0 (4209)
Average
wind m/s £ 1.6 3.0 4.9 6.8 10.9 2.7

*) This number indicates central direction of sector

Figure 3:  Output-file WIND4-6.PRN

In the print-out are the values rounded to the nearest 0.1 %. For the hourly wind
rose in the first part of Figure 3 one observation will represent 100/175 = 0.57 %.
In the total wind rose and in the second part of the figure one observation will
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represent 100/4209 = 0.024 observations. In the example a value of 0.1 %
corresponds to between 3 and 6 observations. This also gives that the sum of the
percentages in a group will not always add up to the Total value. For the sector
150 the maximum wind speed is reported as 7.2 m/s, while the value for wind
speed class 6-8 m/s is .0.

4. Program STABFREC

General description of the program.

This program presents diurnal distribution in four classes of stability for a stability
parameter: Unstable, Neutral, Light stable and Stable. The following data are
input for the program:

* Temperature difference AT in degrees or bits (variable 1)
¢ Temperature difference AT as Typper ~Tiower (variable 1-variable 2)

The stability may also be given from an external stability classification. If the
stability is grouped as Pasquill classes A, B...F, these should be changed into -6,
with the limits 3, 4 and 5. In the KILDER programs, the unstable classes A-C are
combined to an unstable class. Such a stability class should be read as variable 1.

The program STABFREC gives the following results:
e Diurnal distribution of four selected stability classes.

The program dialogue and results.

The program STABFREC is an interactive program with a dialogue to the users
terminal, but the input may also be read from a batch file. The questions are
written in Courier, the answers written in bold. The results are written to a user
specified result-file. The example below is a typical input sequence for the
program. The number of variables will vary with the data. Instead of using the
temperature difference as a stability parameter you may use another variable, with
other limits for the stability classes.

PROGRAM STABFREC

The program will always begin to ask where it will find the input data:
Enter the name of input file or 'TERM'.............: 'TERM'

If the answer is 'TERM, the rest of the data is read from the terminal (interactive),
otherwise the data are read from the input file, which ought be a .RUN-file.

Enter the name of the result-file (with apostrophes
and .PRN) : '"STAB4-6.PRN'
Entai ‘mumber ©f TMonthsS: . isuhatint salice svaansb s alan = 3
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If the number of months are more than 1, the following question is given:

Do you want a separate output for each month?

(Y/N) :

Stability can be represented in five ways:

1. Temperature difference directly from the file
2. Temperature difference: 100*(Tpper-Tiower)/Height difference
3. Temperature difference: (Typper-Tiower)

4. Bits
5. Stability class

Select option
For option 2 the program will ask:

Enter height difference (m)

lower

Further:

Enter 3 limits for the stability classes
Enter number of observations per hour

Enter code for missing data

For each month is read:

Enter number of days in the

level for the temperature measurements

between the upper and

(1 or 2)
(-99.0 or other)

month

Enter name of input file. (with apostrophes

and .SYN)

Y

'METK0495.SYN'

Figure 4 shows a batch-file 'STAB4-6.RUN', and Figure 5 shows the corre-
sponding output from 'STAB4-6.PRN'.

'STAB4-6.PRN' 7
S ,
N ,
4 .
491,512 ; 5813 '
2 /
=99::10 .
30 '
'METK0495.SYN' 7
<18 ,
'METKO0595. SYN' g
310 ,
‘METK0695.SYN' 7

Output-file
Months

Output for the whole period

Stability from bits
Stability limits

Obs. Per hour

Code for missing data
Days in April
Data-file

Days in May

Data-file

Days in June
Data-file

Figure 4:

Batch-file STAB4-6.RUN
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Norwegian Institute for Air Research (NILU)

PROGRAM STABFREC

Delta T or DT-bits

Program STABFREC needs following INPUT-data:
- Temperature in two heights,

* The program calculates the diurnal variation of
* gtability (%)

Stabil
Parame
Unit

Period

Class
Class
Class
Class

ity
ter

*t RUNI BW906//401 /27 115.52 **

L R R R RS S R R RS SRSl s]

MAV
Temperature difference (DT)
Bits

9i5).104 . 01, -= 195+ 06530

DIURNAL VARIATION OF STABILITY (%)

I: Unstable

II: Neutral

IV: Stable
Hour
1
2
3
4
5
6
7 1
8 7
9 23.
10 42.
11 52.
12 44.
8 44.
14 313
15 29.
16 20.
17 11.
18 s
19
20
21
22
23
24
Total 13

Number of obs.:

OO OO ONUWRER®E OB WW-JOOOOOOH

«3

Missing obs.

DT <491.0
491.0 < DT <512.0
III: Light stable 512.0 < DT <533.0

533.0 < DT
Classes
II IIT1
46.3 40.6
43.4 42.9
46.2 31812
39 .3 41.0
51.7 34.1
73.4 1831
90.5 651
91.6 .6
716 50 : 0
57.6 10
47.2 .0
55..9 .0
55:2 .0
66.9 70
70.9 .0
™k )
88.5 0
93.6 1.2
89.1 921
61.5 32.2
49.1 39.4
44.1 39.0
46.6 44 .3
45.9 41.3
62.9 17.8
4209
159

13}
13
15
259,
14.

i1
16.

152

Bits
Bits
Bits
Bits

H
<

W ORI OO0 000000000 ~NUTN-O~P

Figure 5: Output-file STAB4-6.PRN

* O R * A A %

*

*

*
*

*
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5. Program METFREC

General description of the program.

This program presents joint frequency distribution of wind speed, wind direction,
stability and air quality for four wind classes, twelve wind sectors and four
stability classes for a given period. The output from METFREC is used as input to
the dispersion models POI-KILD and ARE-KILD. The program also calculates
average values for a concentration variable in the same 4x4x12 groups. The
following data are input for the program:

Stability parameter (variable 1 (and 2))

Wind direction (variable 3)

Wind speed (variable 4)

Concentration parameter (optionally variable 5, see later).

The stability parameter and its limits should be the same as in STABFREC.
The results from are METFREC given in two parts:

The first part presents a joint frequency distribution matrix with the occurrence in
percent within four classes of wind speed and stability and 12, 16 or 36 wind
direction sectors. The values of the line "Total" gives the occurrence in percent of
each stability class in each wind class for all wind directions. The values in the
column "Rose" gives the occurrence in percent of winds blowing from this sector
for all classes of wind speed and stability. If the program is run with 12 sectors,
the frequency distribution matrix may be written to a special file which may be
prepared as a meteorological input file to the dispersion models POI-KILD and
ARE-KILD.

The second part of the program presents in the same way average and maximum
values of concentrations or other variables, sorted into boxes of different
meteorological conditions related to the wind/stability classification given in the
first part. The fifth variable may be a SO,-concentration, but can also be other
variables as turbulence or mixing height.

The program dialogue and results.

The program METFREC is an interactive program with a dialogue to the users
terminal, but the input may also be read from a batch file. The questions are
written in Courier, the answers written in bold.The results are written to a user
specified result-file. The example below is a typical input sequence for the
program. The number of variables will vary with the data. Instead of using the
temperature difference as a stability parameter you may use another variable, with
other limits for the stability classes.
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PROGRAM METFREC

The program will always begin to ask where it will find the input data:

Enter the name of input file or 'TERM'.............: 'TERM'

If the answer is "TERM', the rest of the data is read from the terminal (interactive),
otherwise the data are read from the input file, which ought be a .RUN-file.

Enter the name of the result-file (with apostrophes

and .PRN) : 'MET-4-6.PRN"'
Do you want a separate output-file for frequency
AiSEELBIELEm 2 TN L omr oo fme e a5 e @ S Bl 5250 856 bl Y

If the answer is Y, then:

Enter the name of the output-file for frequency

distribution (with apostrophes and .MET)..........: 'MET-4-6.MET'
Further:
Enter number ©f MontthS soe e £ aoades « Sasbed: sbpnaa s e 5 3

If the number of months are more than 1, the following question is given:

Do you want a separate output for each month? (Y/N): Y

Enter number of wind sectors (12, 16, 32)..........: 12

A wind direction=0 may be interpreted in three ways:

1. Data not available
2. Calm
3. Wind direction = 360

BAEETE (20 (O Dy momeiasim o yamsierte] o 0 e mi e o) s ey o] e Ao Sayerm i S, S

e Stability can be represented in five ways:

e Temperature difference directly from the file

o Temperature difference: 100*(TypperTiower)/Height difference
e Temperature difference: (Typper-Tiower)

o Bits

e Stability class

SEIEEIE PO e rrss (5 (6 T e 1585 5 1 30018 1 1 o oo, 3 AL et 3 vl e )

Enter 3 limits for the stability classes...........: 491,512,533
Enter 3 limits for windspeed classes...............: 2,4,6

Enter number of hours per day......................: 24

If we want separate daytime and nighttime matrixes, the number will be different
from 24, and the following question is given:

Enter howrs Te bel HREIWACEE oem s ¢ o w55 oo o 5 o ool s 8
7,8,9,10,11,12,13,14,15,16,16,17
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Further:

Reading of concentration data

If the answer 15 Y, then:

Enter compound and unit
of decimals (0, 1 or 2),

Further:

Enter number of observations per hour
Enter code for missing data

For each month is read:

Enter number of days in the month................

(variable 5)? (Y/N)..: Y

(with apostrophes), number
and the column on the data

G on 2)
(-99.0 or other)

30

Enter name of input file. (with apostrophes

and .SYN)

15

'S02','ug/m3',1,11

.. : '"METK0495.SYN'

Figure 6 shows a batch-file ' MET-4-6.RUN', and Figures 7 and 8 shows the corre-
sponding output from '"MET-4-6.PRN' and ' MET-4-6. MET".

'MET-4-6.PRN'
¥
'"MET-4-6 .MET'

P ws 2w

2

2,4,6

191 5112 . 583

23

24

2

-99.0

b

SOR" ; "ugzmB™ ;A 4 Ll
30
'METK0495.SYN'
31
'METK0595. SYN'
30
'"METK0695.SYN'

, Output-file

, Met-file

, Met-file

, Months

, Not monthly output
, Stability from bits
, 0 is north

, Sectors

, Wind groups

, Bit limits

, Calm limit

, Hours per day

, Obs. per hour

, Missing code

, Concentration variable
, Compound, unit, decimals,
, Days in April

, Data file

, Days 1in May

, Data file

, Days in June

, Data file

place

Figure 6: Batch-file MET-4-6.RUN
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Period
1:8,

30

60

90
120
150
180
210
240
270
300
330
360

34

0,

.00
.05
0I5
.24
.66
.22
410
232
212
05
.00
.00
=02

NN NN W N

= 95.(016)- 310

95.04.01.

.9 T8k

<898 024 140
.68 .34 .68
4419) ST, 8T
-54, 1..68 .17
=500 51 02
B10)-7/ 2 ic) 7/ S (0]
46181 61, 305
595 1L | =37
383 =85 .34
15 .46 | .12
34y (212 =02
.02 .00 .00
34 371 1 15

207 290 02F 200 15

.29 1.64 .15 .34 .07
2319 3aZyl NI 485 222
381 2508 2188 02 28
1.32 1.51 .15 .00 .22
1.03 1.46 .07 .00 .20
.68 1.49 .07 .00 .24
.12 3i.47 .66 .27 .44
1.10 5.96 1.15 .29 1.24
.07 2.93 .12 .02 .10
JIT 1564 05 00 12
.00 .05 .00 .00 .00
Calm

188
.83
581
550
.10
.46
4312
<319
.81
.66
.07
.00

.07
.07
.02
.02
.00
.02
.00
;182
312
.05
.00
.00

.00
.00
.00
.00
.00
.00
.00
205
>1.2
.00
.00
.00

=02
.02
.02
.00
.00
.00
.22
.20
.12
.02
=02
.00

+312
2247
.20
.24
.02
o319
.10
271
+9.0
87,7
8319
=107

.02
.02
.05
.10
.02
.00
.00
.00
.12
.00
.00
.02

.00
.00
.00
.00
.00
.00
.00
.02
.00
.00
.00
.00

Figure 8: Output-file MET-4-6. MET

In the examples above the input and output files were given the same "family
name" XXX-4-6. RUN and XXX-4-6.PRN, where XXX was WIND, STAB and
MET, respectively, and -4-6 was to tell that the period was April-June. When we
shall use the file MET-4-6.MET as input to the dispersion models POI-KILD and
ARE-KILD, it is renamed to MAV-4-6. MET, to tell that the data was from the
station MAV. Some other data should also be added to the file, as shown in Figure

9.
APR-JUN-95 , Period
MAV PECS , Place
20. , Tmid
1538, 350k @ladr - 78 , Wind speed
10. , Height of wind measurements
Ok43! , Starting velocity for wind sensor
¢ , Standard wind profiles
' , Standard mixing height
30 .00 .39 .02 .10 .27 .90 .02 .00 .15 .83 .07 .00 .02 .32 .02 .00
60 .05 .68 .34 .68 .29 1.64 .15 .34 .07 .83 .07 .00 .02 .27 .02 .00
90 .05 2.49 3.71 .81 .39 3.27 .71 .85 .22 .81 .02 .00 .02 .20 .05 .00
120 224 3.54 1.68 .17 .81 2.05 12 .02 .23 .56 .02 .00 400 .24 .10 0O
150 .66 2.59 .51 .02 1.32 1.51 .15 .00 .22 .10 .00 .00 .00 .02 .02 .00
180 . 522 2,00 ‘37T 0 T-03 446 07 1000 <20 46 02 00 500 39 00 .00
210] .10 1.68 .61 ':05 :68 1s49 .07 .00 .24 .32 400 .00 .22 .20 0O :00
2400 .32,2.095 1512% 537 .02 347 66 2T 44 1.39 1% 405 520 71 500 .02
270 12 2:8BF 85 34-14.10 5.96 1,18 529 1.24 2.81 .32 .12 .12 1.90 121 .00
300, 05 1.15 46 »12 .07 2.93 512 02 1O .66 H05 000 .02 527 00 =00
380 00 .34 .12 .02 .17 Li64 405 00 12 L1407 J00 00 502 3I L00 200
360 .00 .02 .00 .00 .00 .05 .00 .00 .00 .00 .00 .00 .00 .07 .02 .00
202" lia3dl 3Rk ASs15 , Calm

Figure 9: Output-file MAV-4-6.MET
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