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PREFACE

India Meteorological Department (IMD), Ministry of Earth Sciences, brings out publications on varied meteorological topics. Normals of
Radiosonde and Radiowind data has been published by the Climate Data Management and Services Group (CDMS), Office of Climate Research
and Services (C R & S), IMD Pune since 1979. Four such publications have been published till date. The present publication ‘Monthly Normals
of Radiosonde and Radiowind (1981-2010) and Monthly Upper Air Windrose Diagrams (2000-2015)’ is prepared using 0000 UTC (0530 IST)
observation data from 35 Radiosonde and Radiowind (RS/RW) Upper Air stations for the period 1981-2010and wind profile data of 34 RS/RW
stations for the period 2000-2015 at eight different levels (1000, 925, 850, 700, 500, 300, 200, 100 hPa). The wind rose diagrams are prepared
using R software after processing the RS/RW data by applying various quality checks. The present publication provides the climatology of different
meteorological parameters at various levels over the station Mohanbari (Latitude 27°29°N, Longitude 95°01°E).

The first part of this publication contains wind roses which provide comprehensive wind frequency information from each direction with
various ranges of wind speed. Wind rose is a graphical tool prepared in order to summarise the information about wind speed and wind direction
for the station. The tables adjoining to each wind rose diagrams contain information of frequency of occurrence of wind speed in percentage at
different ranges of wind direction. In wind roses, the most regular structure comprises of a circle from which eight or sixteen lines come out, one
for each direction. The length of each line denotes the occurrence of wind from that direction and the occurrence of calm conditions is entered in
the centre. The wind rose diagrams prepared in this publication will be an essential source of information to the distribution pattern of wind
direction and wind speed over the station. The information generated in this publication regarding wind roses is expected to be useful and have
several applications in the fields such as environmental impact assessment, industrial emissions measurements, wind energy, agriculture
engineering, ambient air monitoring, air quality measurements, air dispersion modelling, etc.

The second part of the publication contains information related to station normals which comprises of altitude of standard pressure levels
(mean, highest and lowest), normal values of upper air temperatures (mean, highest, lowest and dew point), resultant wind direction, resultant wind
velocity and scalar wind speed at standard pressure levels. Besides, it also contains normal values of pressure and altitude of freezing level and
pressure, altitude and temperature of tropopause.

The entire work of this publication has been done by a group of officers and staff members led by Shri. Sudeep Kumar B L, Scientist- C,
Shri Nahush Kulkarni, Scientist- C, CDMS Group, O/o Climate Research & Services (C R & S), IMD Pune under the guidance of Shri. A.D.
Tathe, Scientist E, Group Head, CDMS Group. The valuable contributions were made by Shri. G.S. Dhekne, Met. B, ShriR.M. Walke, Met. A,
Shri. S.H. Bhagwat, Met. A, Shri. R.V. Ghoge, Met. A, Smt. Geetha Harikumar, Met. A, Smt. Hasina Nisar, Met. A, Smt. Vaishali Jadhav, Met A
, Smt. S.H.Joshi, Met A and S.H. Sangale S.A. towards the preparation of this publication. It is hoped that the information from this publication
will be useful to the scientific community and operational activities at their particular stations.

Pune Dr. D.S. Pai
September 2020 Head CR & S
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Descriptionof various terms used in the table (Normals of Radiosonde data)

SN. Terms Description
1 | PRESSURE Standard Pressure levels in hPa (1000 to 7 hPa)
2 | HEIGHT Mean altitude of isobaric levels in gpm.
3 | Hmax Highest altitude of monthly mean values in gpm.
4 | Hmin Lowest altitude of monthly mean values in gpm.
5 | TEMP Mean dry bulb air temperature in °C.
6 | TMAX Highest value of temperature in °C observed at particular isobaric level
7 | TMIN Lowest value of temperature in °C observed at particular isobaric level
8 | DEWPT Mean dew point temperature in °C.
9 |DIR Mean resultant wind direction in degrees .
10 | VELO Mean resultant wind velocity in mps (vector mean).
11 | U The resolved part of wind velocity in East direction (East component)
12 |V The resolved part of wind velocity in North direction (North component)
13 | VM Mean wind speed irrespective of direction in mps (scalar mean).
14 | P Mean pressure of freezing and tropopause levels in hPa .
15 | Height Altitude of freezing and tropopause levels in gpm .
16 | H_max Highest altitude of freezing level of monthly mean values in gpm.
17 | H_min Lowest altitude of freezing level of monthly mean values in gpm .
18 | SURFACE Station level atmospheric pressure in hPa.
19 | FIRST Tropopause observed at altitude less than 14 Km .
TROPOPAUSE
20 | SECOND Tropopause observed at altitude more than 14 Km .
TROPOPAUSE
Descriptionof terms used in the table (Wind rose table)
1 Speed Range of wind velocity in mps
2 Direction Range of wind direction in degrees




Interpretation of wind rose diagrams:
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A wind rose diagrams at different upper air levels give a very concise but information-laden view of how wind speed and direction are typically distributed
at a particular location and month.

e The diagrams normally comprise of 8, 16 or 32 radiating spokes, which represent wind directions in terms of the cardinal wind directions (North East South
West) and their intermediate directions.

e Presented in a circular format, the wind rose shows the frequency of winds blowing FROM particular directions.

e The length of each "spoke” around the circle is related to the frequency of time that the wind blows from a particular direction and each of the spokes are
color-coded along their length to indicate the speed of the wind.

e Each concentric circle represents a different frequency, emanating from zero at the centre to increasing frequencies at the outer circles.

The circular format of the wind rose shows the direction the winds blew from and the length of each “spoke™ around the circle shows how often the wind blew
from that direction.



Mohanbari January 1000 hPa level

~5d [ cam [ 0-1 1-2 25 5-7 7-9 | 911 [ 11-14 [ 1417 | 17-20 | 20-25 | 25+
349-11 2.5 0.4 0.4 0 0 0 0 0 0 0 0
12-33 8.2 2 0 0 0 0 0 0 0 0 0

34-56 23.4 7.8 11.1 0 0 0 0 0 0 0 0
57-78 7.4 3.7 0.4 0 0 0 0 0 0 0 0
79-101 4.1 0.4 1.2 0 0 0 0 0 0 0 0
102-123 0.8 0 0 0 0 0 0 0 0 0 0
124-146 0.8 0 0.4 0 0 0 0 0 0 0 0
147168 | 0 0 0 0 0 0 0 0 0 0| o
168-191 12 0 0 0 0 0 0 0 0 o] o
192-213 0.8 0 0 0 0 0 0 0 0 )
214-236 12| 04 0 0 0 0 0 0 0 o] o
237-258 0 0 0 0 0 0 0 0 0 o] o
259-281 0 0 0 0 0 0 0 0 0 0 0
282-303 0 0 0 0 0 0 0 0 0 o] o
304-326 0 0| 04 0 0 0 0 0 0 0 0
327-348 08 0.8 0 0 0 0 0 0 0 o] o

Mohanbari January 925 hPalevel

S~Speed [ cam [ 0-1 1-2 25 57 7-9 | 9-11 | 11-14 | 14-17 | 17-20 | 20-25 | 25+
349-11 1.5 0.8 2.7 0 0 0 0 0 0 0 0
12-33 4.2 27| 122 1.1 0 0 0 0 0 0 0

34-56 2.3 6.1| 175 3.8 1.5 0 0 0 0 0 0
57-78 2.3 19 53 19 0 0 0 0 0 0 0
79-101 1.5 2.3 1.9 0 0 0 0 0 0 0 0
102-123 11 0.4 1.5 0 0 0 0 0 0 0 0
124-146 11 0.4 0.8 0 0 0 0 0 0 0 0
147-168 0.4 0 0.4 0 0 0 0 0 0 0 0
Te-191 | 0 0.8 0 0.4 0 0 0 0 0 0 0 0
192-213 1.1 0 0 0.8 0 0 0 0 0 0 0
214-236 2.3 0 0.8 0 0 0 0 0 0 0 0
237-258 2.3 0.4 0.4 0 0 0 0 0 0 0 0
259-281 3 0 0 0 0 0 0 0 0 0 0
282-303 0.8 0 0.4 0 0 0 0 0 0 0 0
304-326 1.1 0 0 0 0 0 0 0 0 0 0
327-348 3.8 0.4 0.4 0 0 0 0 0 0 0 0

wind rose
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Mohanbari January 850 hPalevel
S [cam | 01 | 12 | 25 | 57 | 7-9 | 941 | 11-14 | 14-17 | 17-20 | 20-25 | 25+
349-11 1.5 1.1 0 0 0 0 0 0 0 0 0
12-33 1.5 4.6 3 0 0 0 0 0 0 0 0
34-56 2.7 53 6.1 0 0.4 0 0 0 0 0 0
57-78 2.7 3 9.9 0.8 0 0 0 0 0 0 0
79-101 4.9 1.1 3.4 0 0 0 0 0 0 0 0
102-123 3 0.8 1.9 0 0.4 0 0 0 0 0 0
124-146 2.7 1.5 0.4 0 0 0 0 0 0 0 0
147-168 | O 1.9 0.4 0.4 0 0 0 0 0 0 0 0
168-191 1.1 1.9 0.8 0 0 0 0 0 0 0 0
192-213 1.9 1.5 2.3 1.1 0 0 0 0 0 0 0
214-236 0.4 5.7 1.1 0.8 1.1 0.4 0 0 0 0 0
237-258 1.1 1.9 1.5 0 0 0 0 0 0 0 0
259-281 1.1 2.7 0 0 0 0 0 0 0 0 0
282-303 0.8 0 0 0 0 0 0 0 0 0 0
304-326 0.8 0 0 0 0 0 0 0 0 0 0
327-348 1.5 0 0 0 0 0 0 0 0 0 0
Mohanbari January 700 hPalevel
~Swed [cam | 01 | 12 | 25 | 57 | 7-9 | 941 | 11-14 | 14-17 | 17-20 | 20-25 | 25+
349-11 1.1 0.8 1.5 0 0 0.8 0 0 0 0 0
12-33 0.4 0.8 1.1 0 0 0 0 0 0 0 0
34-56 0 1.5 3.8 0.8 0 0 0 0 0 0 0
57-78 1.5 1.5 3.4 0.4 0 0 0 0 0 0 0
79-101 0 1.5 4.2 0 0.4 0 0 0 0 0 0
102-123 0.8 0 1.5 0.8 0 0 0 0 0 0 0
124-146 1.1 0 1.5 0 0 0 0 0 0 0 0
147-168 | 0.8 0 3 0.4 0 0 0 0 0 0 0
168-191 0.8 1.9 6.5 0.8 0 0 0 0 0 0 0
192-213 1.1 4.2 5.7 0 0.8 0 0 0 0 0 0
214-236 0 34 4.6 0.8 1.1 1.1 0.8 0.4 0 0 0
237-258 0 1.1 53 2.7 0.8 0 0.4 0.8 0 0 0
259-281 0.4 0.8 4.2 0 0.4 0 0 0 0 0 0
282-303 1.9 0.8 3 0.4 0 0 0 0.8 0 0 0
304-326 1.9 0.4 0.8 0.4 0 0 0 0 0 0 0
327-348 1.1 0.4 1.5 0 0 0 0 0 0 0 0
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Mohanbari February 1000 hPalevel
Direc[iipeed calm 0-1 1-2 2-5 5-7 7-9 9-11 11-14 14-17 17-20 20-25 25+
349-11 2.3 1.8 0.9 0 0 0 0 0 0 0 0
12-33 5.5 3.2 0.5 0 0 0 0 0 0 0 0
34-56 18.6 | 8.6 11.8 | 0.9 0 0 0 0 0 0 0
57-78 8.2 0 0 0 0 0 0 0 0 0 0
79-101 4.1 0.9 1.4 0 0 0 0 0 0 0 0
102-123 0 0 0.9 0 0 0 0 0 0 0 0
124-146 0 0 0 0 0 0 0 0 0 0 0
147-168 | 5 0 0 0 0 0 0 0 0 0 0 0
168-191 0 0 0 0 0 0 0 0 0 0 0
192-213 0 0 0 0 0 0 0 0 0 0 0
214-236 0 0.5 0.5 0 0 0 0 0 0 0 0
237-258 0 0 0 0 0 0 0 0 0 0 0
259-281 0 0 0.5 0 0 0 0 0 0 0 0
282-303 0 0 0 0 0 0 0 0 0 0 0
304-326 0.9 0.5 0 0 0 0 0 0 0 0 0
327-348 0.5 0 0 0 0 0 0 0 0 0 0
Mohanbari February 925 hPalevel
Direuio”ei cam | 01 | 12 | 25 | 57 | 79 | 911 | 11-14 | 14-17 | 17-20 | 20-25 | 25+
349-11 2.4 2.4 0.3 0 0 0 0 0 0 0 0
12-33 4.3 4.3 4.6 1.2 0 0 0 0 0 0 0
34-56 4.3 4.6 11.6 | 1.5 0.9 0 0 0 0 0 0
57-78 4.6 2.7 5.2 2.4 2.1 0 0 0 0 0 0
79-101 1.5 0.9 49 0.6 0.9 0 0 0 0 0 0
102-123 0 0 3.4 1.2 0 0 0 0 0 0 0
124-146 | 0.6 0.9 1.2 0 0 0 0 0 0 0 0
147-168 0.9 1.8 1.5 0 0 0 0 0 0 0 0
168-191 1.5 0.6 0 0 0 0 0 0 0 0 0
192-213 0 0 0.9 0 0 0 0 0 0 0 0
214-236 1.2 0.6 0 0 0.6 0 0 0 0 0 0
237-258 0 0.6 0.9 0.9 0 0 0 0 0 0 0
259-281 0.9 0.6 0 0 0 0 0 0 0 0 0
282-303 1.5 0.3 0.6 0 0 0 0 0 0 0 0
304-326 1.2 0 0.9 0 0 0 0 0 0 0 0
327-348 1.8 0.9 0 0 0 0 0 0 0 0 0

wind rose
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Mohanbari February 850 hPalevel
e [ cam | 01 | 12 | 25 | 57 | 7-9 | 911 | 11-14 | 14-17 | 1720 | 2025 | 25+
349-11 0.6 0 0 0 0 0 0 0 0 0
12-33 0 1.5 0 0 0 0 0 0 0 0 0
34-56 1.8 2.1 2.4 0 0 0 0 0 0 0 0
57-78 1.8 2.7 2.7 0.6 0 0 0 0 0 0 0
79-101 1.5 0.9 3 1.2 0.6 0 0 0 0 0 0
102-123 3.7 0.6 1.5 0.6 0.6 0 0 0 0 0 0
124-146 3 0.6 1.2 0 0 0 0.6 0 0 0 0
147-168 | O 1.5 2.1 4 0 0 0 0 0 0 0 0
168-191 0.3 0.3 1.5 1.2 0.6 0 0 0 0 0 0
192-213 1.8 1.8 3.4 2.1 1.8 0.9 0 0 0 0 0
214-236 0.9 2.7 49 1.8 1.2 1.2 0 0.9 0 0 0
237.258 1.2 1.8 3 0.6 0.9 0 0.3 0.3 0 0 0
259-281 2.7 2.4 1.2 0 0 0 0 0 0 0 0
282-303 3 0.6 0.9 0 0 0 0 0 0 0 0
304-326 2.1 1.2 0.6 0 0 0 0 0 0 0 0
327-348 1.8 0 0 0 0 0 0 0 0 0 0
Mohanbari February 700 hPalevel
Directi(?peed calm 0-1 1-2 2-5 5-7 7-9 9-11 11-14 14-17 17-20 20-25 25+
349-11 0.6 0 0.6 0.3 0 0 0.6 0 0 0
12-33 1.2 0.3 0 0.3 0 0 0 0 0 0 0
34-56 0 0.9 1.2 0.3 0 0 0 0 0 0 0
57-78 0.3 0.3 0.3 0 0 0 0 0 0 0 0
79-101 0 1.5 0.9 0 0 0 0 0 0 0 0
102-123 0.6 0.6 0.3 0 0 0 0 0 0 0 0
124-146 0 2.4 1.5 0 0 0 0 0 0 0 0
147-168 0 0.9 1.2 0.9 0 0 0 0 0 0 0 0
168-191 1.2 0.6 1.5 0.6 0.6 0 0 0 0 0 0
192-213 0 0.9 4.3 5.5 1.8 0 0 0 0.6 0 0
214-236 0.3 0 6.7 2.8 4 3.1 2.1 0.6 0.9 1.5 0.3
237-258 0.6 0.6 5.5 4.6 3.4 1.5 1.8 0 1.2 1.8 0.9
259-281 0 0.3 3.1 0.9 0.3 0.6 0.6 0 0 0 0.3
282-303 0.6 0.6 1.8 0 0.3 0 0 0 0 0 0
304-326 0.3 0.6 2.4 0.6 0.6 0.3 0 0 0 0 0
327-348 1.8 0 2.8 0.3 0.3 0 0 0 0 0 0

wind rose
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Mohanbari February 500 hPalevel
Direc[igpeed calm 0-1 1-2 2-5 5-7 7-9 9-11 11-14 14-17 17-20 20-25 25+
349-11 0 0 0 0 0 0 0 0.5 0
12-33 0 0 0 0 0 0 0 0 0 0 0
34-56 0 0 0 0 0 0 0 0 0 0 0
57-78 0 0 0 0 0 0 0 0 0 0 0
79-101 0 0 0 0 0 0 0 0 0 0 0
102-123 0 0 0 0 0 0 0 0 0 0 0
124-146 | 0 0 0 0 0 0 0 0 0 0 0
147-168 0 0 0 0 0 0 0 0 0 0 0
168-191 0 0 0 0 0 0 0 0 0 0 0
192-213 0 0 0 0 0 0 0.5 0 0 0 0
214-236 0 0 0.5 0 0 0 1 0 0 1.9 1
237-258 0 0 0 0 0 1.9 1.5 1.9 4.9 8.7 9.2
259-281 0 0 0 0.5 1 4.4 3.4 3.4 1.5 12.6 | 13.6
282-303 0 0 0 0 0.5 1.5 4.9 3.4 5.8 0.5 0.5
304-326 0 0 0 0 0 1.5 2.9 1.9 0.5 0 0
327-348 0 0 0 0 0 1 0 1 0 0.5 0
Mohanbari February 300 hPalevel
DirchSpeed calm 0-1 1-2 2-5 5-7 7-9 9-11 11-14 14-17 17-20 20-25 25+
349-11 0 0 0 0 0 0 0 0 0
12-33 0 0 0 0 0 0 0 0 0 0 0
34-56 0 0 0 0 0 0 0 0 0 0 0
57-78 0 0 0 0 0 0 0 0 0 0 0
79-101 0 0 0 0 0 0 0 0 0 0 0
102-123 0 0 0 0 0 0 0 0 0 0 0
124-146 | 0 0 0 0 0 0 0 0 0 0 0
147-168 0 0 0 0 0 0 0 0 0 0 0
168-191 0 0 0 0 0 0 0 0 0 0 0
192-213 0 0 0 0 0 0 0 0 0 0 0
214-236 0 0 0 0 0 0 0 0 0 0 2.3
237-258 0 0 0 0 0 0 0 0 0 0.8 32.6
259-281 0 0 0 0 0 0 0 0 0.8 15 47
282-303 0 0 0 0 0 0 0 0 0 2.3 11.4
304-326 0 0 0 0 0 0 0 0 0 1.5 0
327-348 0 0 0 0 0 0 0 0 0 0 0

wind rose
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Mohanbari

February

200 hPalevel

Speed
Directiol

calm

0-1

1-2

2-5

5-7

7-9

9-11

11-14

14-17

17-20

20-25

25+

349-11

12-33

34-56

57-78

79-101

102-123

124-146

147-168

168-191

192-213

214-236

237-258

259-281

282-303

304-326

327-348

0

0

0

0

[ellelle] o] o] (o] o] o} (o} [o]

N
o
w

59.6

12.1

[elle} o] o] lo] o} o] o] (o} o] (o} fo)] (o} (o] fe)

[elle} o] o] lo] o} o] o] (o} o] (o} fo] (o} (o] fe)

O|O|0O|O|O|O|O|O|O|O|O|O|O|O|O

O|O|O|O|O|O|O|O|O|O|O|O|O|O|O

O|O|0O|O|O|O|O|O|O|O|O|O|O|O|O

O|O|0O|O|O|O|O|O|O|O|O|O|O|O|O

O|O|0O|0O|O|O|O|O|O|O|O|O|O|O|O

O|O|O|O|O0O|O|O|O|O|O|O|O|O|O|O

O|O|0O|0O|O|O|O|O|O|O|O|O|O|O|O

O|O(O|N|O|O|O|O|O|O|O0|O|O |0 |O

Mohanbari

February

100 hPalevel

Speed
Directi

calm

0-1

1-2

2-5

5-7

7-9

9-11

11-14

14-17

17-20

20-25

25+

349-11

12-33

34-56

57-78

79-101

102-123

124-146

147-168

168-191

192-213

214-236

237-258

259-281

282-303

304-326

327-348

0

0

0

0

o|o|Oo|Oo|Oo|o|Oo|o|o|o

Hlw
G0l o
I

11.5

(elleo] o] jo] o} lo] o] lo] o] o} o] fo} (o] o] o]

(elle] o] jo] o} lo] o] jo] (o] o} o] fo} (o} o} o]

O|OolO|0O|O|O|O|O|O|O|O|O|O|O|O

O|Oo|lO|O|O|O|O|O|O|O|O|O|O|O|O

O|OolO|O|O|O|O|O|O|O|O|O|O|O|O

O|OolO|0O|O|O|O|O|O|O|O|O|O|O|O

O|OlO|O0O|O|O|O|O|O|O|O|O|O|O|O

O|OolO|0O|O|O|O|O|O|O|O|O|O|O|O

OO0 |0O|O|O|O|O|O|O|O|O|O|O|O

(elle} o} el o] o] o] (o] o} o] jo} (o} o] o]

wind rose

25t0 69
20to 25
171020
14t0 17
1Mto 14
9to 11
Tto 9
5to7
2to 5
1to2
Oto1

(m/s)

wind rose

25t0 50
20to 25
1710 20
14t0 17
11to0 14
9to 11
Tto9
5to7
2to 5
1to2
Oto1

(m/s)

S

Frequency of counts by wind direction (%)

S

Frequency of counts by wind direction (%)




Mohanbari March 1000 hPalevel
Directigpeed calm 0-1 1-2 2-5 5-7 7-9 9-11 11-14 14-17 17-20 | 20-25 25+
349-11 1.1 0 34 0 0 0 0 0 0 0
12-33 2.2 0 0 0 0 0 0 0 0 0 0
34-56 10.1 | 135 | 157 | O 0 0 0 0 0 0 0
57-78 2.2 0 0 0 0 0 0 0 0 0 0
79-101 0 34 6.7 0 0 0 0 0 0 0 0
102-123 0 0 0 0 0 0 0 0 0 0 0
124-146 0 0 0 0 0 0 0 0 0 0 0
147-168 | 39 0 0 0 0 0 0 0 0 0 0 0
168-191 0 0 0 0 0 0 0 0 0 0 0
192-213 0 0 0 0 0 0 0 0 0 0 0
214-236 0 0 0 0 0 0 0 0 0 0 0
237-258 0 0 0 0 0 0 0 0 0 0 0
259-281 0 2.2 0 0 0 0 0 0 0 0 0
282-303 0 0 0 0 0 0 0 0 0 0 0
304-326 0 0 0 0 0 0 0 0 0 0 0
327-348 0 0 0 0 0 0 0 0 0 0 0
Mohanbari March 925 hPalevel
~—Seed [ calm | 0-1 | 12 | 25 | 57 | 79 | 911 | 11-14 | 14-17 | 17-20 | 20-25 | 25+
349-11 0.4 0.8 3.1 0 0 0 0 0 0 0 0
12-33 0.8 2 8.6 1.6 0 0 0 0 0 0 0
34-56 1.6 1.2 141 | 4.7 2.3 1.2 0 0 0 0 0
57-78 1.6 3.1 9 4.3 3.5 0 0.8 0 0 0 0
79-101 2 0.8 3.5 2.7 0 0 0 0 0 0 0
102-123 0.4 3.1 3.5 3.1 0 0 0 0 0 0 0
124-146 0.4 0.4 0.8 0.8 0 0 0 0 0 0 0
147-168 0 0.8 0.4 2.3 0 0.8 0 0.8 0 0 0 0
168-191 0.4 0.4 0.4 0 0 0 0 0 0 0 0
192-213 0 0 1.2 1.6 0 0 0 0 0 0 0
214-236 0 0 0.4 0 0 0 0 0 0 0 0
237-258 0 0 1.2 0 0 0 0 0 0 0 0
259-281 04 0.8 0 0 0 0 0 0 0 0 0
282-303 0 0 0 0 0 0 0 0 0 0 0
304-326 0 0.4 0 0 0 0 0 0 0 0 0
327-348 0.4 0 0 0.8 0 0 0 0 0 0 0

wind rose
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Mohanbari March 850 hPalevel
~Swed [ caim | 01 | 1-2 | 25 | 57 | 79 | 911 | 11-14 | 14-17 | 17-20 | 20-25 | 25+
349-11 1.2 0.4 0.4 0 0 0 0 0 0 0 0
12-33 0.4 2.7 2.3 0 0 0 0 0 0 0 0
34-56 0 0.8 1.6 0.8 0 0 0 0 0 0 0
57-78 2.3 2.3 5.5 0.4 0 0 0 0 0 0 0
79-101 1.2 2.7 3.5 0.8 0 0 0 0 0 0 0
102-123 1.2 2 2 2 0 0 0 0 0 0 0
124-146 | o 0.8 1.2 4.3 0 0 0.8 0 0 0 0 0
147-168 2 2 5.5 0 0 0 0 0 0 0 0
168-191 0.8 0.8 3.5 0 0 0 0 0 0 0 0
192-213 2 1.2 5.1 0.8 2.7 0.4 0.8 0 0 0.8 0
214-236 0.8 1.6 2 2 1.6 2.3 2 1.6 0 0 0
237.258 0 0 2 0.4 0.4 0 0 0 0 0 0
259-281 0.4 2.3 0.8 0 0 0 0 0 0 0 0
282-303 1.2 0.4 0.4 0 0 0 0 0 0 0 0
304-326 2 0 0 0 0 0 0.8 0 0 0 0
327-348 1.2 0.8 0 0 0 0 0 0 0 0 0
Mohanbari March 700 hPalevel
~~Sped [cam | 01 | 12 | 25 | 57 | 7-9 | 911 | 11-14 | 1417 | 1720 | 20-25 | 25+
349-11 0 0.4 0.8 0 0 0 0 0 0 0 0
12-33 0 0 1.2 0.8 0 0 0 0 0 0 0
34-56 0.4 0.4 2 0 0 0 0 0 0 0 0
57-78 0.8 0.8 0.4 0 0 0 0 0 0 0 0
79-101 0 0 1.2 0 0 0 0 0 0 0 0
102-123 0 0.4 0 0 0 0 0 0 0 0 0
124-146 0.4 0.4 0.4 0 0 0 0 0 0 0 0
147-168 0 0 1.2 0 0 0 0 0 0 0 0
168-191 0 1.2 1.2 2 0 0 0.4 0 0 0 0 0
192-213 0 2 1.2 2 0.4 0 0 0 0 0 0
214-236 0 0 7.8 2.7 5.9 2.3 3.5 3.1 1.2 0.4 0
237-258 0.8 1.6 6.6 4.3 6.6 1.6 2 3.9 2.3 2 1.2
259-281 0.8 0.8 3.1 2.3 1.2 1.6 0.8 0.4 0 0 0
282-303 0 0.4 1.6 0.4 0.8 0 0.4 0 0 0 0
304-326 0 0.4 1.6 0 0 0 0 0 0 0 0
327-348 0 0.8 0 0.8 0 0 0 0 0 0 0

wind rose 14%
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Mohanbari March 500 hPalevel
Directic?peed calm 0-1 1-2 2-5 5-7 7-9 9-11 11-14 14-17 17-20 20-25 25+
349-11 0 0 0 0 0 0 0 0 0
12-33 0 0 0 0 0.7 0 0 0 1.5 0 0
34-56 0 0 1.5 0 0 0 0 0 0 0 0
57-78 0 0 1.5 0 0 0 0 0 0 0 0
79-101 0 0 0 0 0 0 0 0 0 0 0
102-123 0 0 0.7 0 0 0 0 0 0 0 0
124-146 0 0 0 0 0 0 1.5 0 0 0 0
147-168 | 0 0 0 0 0 0 0 0 0 0 0
168-191 0 0.7 0 0 0 0 0 0.7 0 0 0
192-213 0 0 0 1.5 0 0 0 0 0 0 0
214-236 0 0 0.7 1.5 1.5 0.7 0 0.7 0 0 1.5
237-258 0 0 0 1.5 2.2 1.5 5.1 3.6 6.6 2.9 3.6
259-281 0 0 2.9 0.7 2.9 1.5 1.5 2.2 4.4 15.3 | 9.5
282-303 0 0 1.5 0 2.2 0.7 2.9 0.7 1.5 0 0
304-326 0 0 0.7 0.7 0.7 0 15 15 0.7 0 0
327-348 0 0 0 0 0 0 0 0 0 0 0
Mohanbari March 300 hPalevel
~Swed [ calm | 01 | 1-2 | 25 | 57 | 7-9 | 911 | 11-14 | 14-17 | 17-20 | 20-25 | 25+
349-11 0 0 0 0 0 0 0 0 0
12-33 0 0 0 0 0 0 0 0 0 0 0
34-56 0 0 0 0 0 0 0 0 0 0 0
57-78 0 0 0 0 0 0 0 0 0 0 0
79-101 0 0 0 0 0 0 0 0 0 0 0
102-123 0 0 0 0 0 0 0 0 0 0 0
124-146 0 0 0 0 0 0 0 0 0 0 0
147-168 0 0 0 0 0 0 0 0 0 0 0
168-191 0 0 0 0 0 0 0 0 0 0 0 0
192-213 0 0 0 0 0 0 0 0 0 0 0
214-236 0 0 0 0 0 0 0 2.5 0 0 1.2
237-258 0 0 0 0 2.5 0 0 2.5 0 4.9 21
259-281 0 0 0 0 0 0 0 3.7 0 0 39.5
282-303 0 0 0 0 0 0 0 3.7 1.2 4.9 4.9
304-326 0 0 0 0 0 0 0 0 0 3.7 0
327-348 0 0 0 0 0 1.2 0 2.5 0 0 0

wind rose
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wind rose
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Mohanbari April 1000 hPalevel
Directigpeed calm 0-1 1-2 2-5 5-7 7-9 9-11 11-14 14-17 17-20 20-25 25+
349-11 0 2.6 2.6 0 0 0 0 0 0 0
12-33 0 0 0 0 0 0 0 0 0 0 0
34-56 7.9 7.9 13.2 | O 0 0 0 0 0 0 0
57-78 2.6 0 0 0 0 0 0 0 0 0 0
79-101 0 0 5.3 0 0 0 0 0 0 0 0
102-123 0 0 0 0 0 0 0 0 0 0 0
124-146 0 0 7.9 0 0 0 0 0 0 0 0
147-168 | 4o 0 0 0 0 0 0 0 0 0 0 0
168-191 0 0 2.6 0 0 0 0 0 0 0 0
192-213 0 0 0 0 0 0 0 0 0 0 0
214-236 0 0 2.6 0 0 0 0 0 0 0 0
237-258 0 0 0 0 0 0 0 0 0 0 0
259-281 0 0 0 0 0 0 0 0 0 0 0
282-303 0 0 0 0 0 0 0 0 0 0 0
304-326 0 0 0 0 0 0 0 0 0 0 0
327-348 0 0 0 0 0 0 0 0 0 0 0
Mohanbari April 925 hPalevel
~Sweed [ caim | 01 | 12 | 25 57 | 79 | 911 | 11-14 | 1417 | 17-20 | 20-25 | 25+
349-11 0.9 0 1.4 0 0 0 0.5 0 0 0
12-33 1.4 2.3 4.7 14 0 0 0 0 0 0 0
34-56 0.9 4.2 14 4.2 2.3 0.9 0 0 0 0 0
57-78 0.5 2.3 10.7 | 7.4 2.3 14 0 0 0 0 0
79-101 0.9 1.9 7.4 2.3 2.8 0 0 0 0 0 0
102-123 0 1.4 0.5 1.4 0.9 0 0 0 0 0 0
124-146 0.5 0 1.4 0.9 0 0 0 0 0 0 0
147-168 0 0 2.3 0 0 0 0 0 0 0 0
168-191 0 0.9 0 0.5 0 0.9 0 0 0 0 0 0
192-213 0 0 2.3 0 0 0 0 0 0 0 0
214-236 0.9 0 0.9 0.5 0.5 0 0 0 0 0 0
237-258 0 0.5 0.5 0 0 0 0 0 0 0 0
259-281 0 0 0 0 0 0 0 0 0 0 0
282-303 0 0.5 0 0 0 0 0 0 0 0 0
304-326 1.9 0 0 0 0 0 0 0 0 0 0
327-348 0.5 0 0.5 0 0 0 0 0 0 0 0

wind rose
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Mohanbari April 850 hPalevel
e [ cam | 01 | 12 | 25 | 57 | 7-9 | 911 | 11-14 | 14-17 | 1720 | 2025 | 25+
349-11 1.9 1.9 0.5 0 0 0 0 0 0 0
12-33 0.9 1.4 2.3 0 0 0 0 0 0 0 0
34-56 0.9 1.4 2.3 0 0 0 0 0 0 0 0
57-78 0.5 2.3 4.7 1.9 0 0 0 0 0 0 0
79-101 0.9 2.3 4.7 0 0 0 0.9 0 0 0 0
102-123 0.5 2.3 2.8 1.9 0 0 0 0 0 0 0
124-146 1.4 1.4 5.1 0 0 0 0 0 0 0 0
147-168 | 0 0.9 1.9 4.2 2.3 0.9 0 0 0 0 0 0
168-191 0.5 2.8 7 0.5 0 0 0 0 0 0 0
192-213 0.9 14 5.6 1.9 0.5 0.5 0 0 0 0 0
214-236 0 2.8 5.1 0.9 0.5 0.5 14 0.5 0 0.5 0
237.258 0 0.9 0.9 0.5 0 0 0 0 0 0 0
259-281 2.3 0 0.5 0 0 0 0 0 0 0 0
282-303 0 0 0.5 0 0 0 0 0 0 0 0
304-326 1.9 0 0 0 0 0 0 0 0 0 0
327-348 0.5 0.5 0 0.5 0 0 0 0 0 0 0
Mohanbari April 700 hPalevel
~Swed [ calm | 01 | 12 | 25 | 57 | 7-9 | 911 | 11-14 | 1417 | 1720 | 2025 | 25+
349-11 0 0.5 0 0 0 0 0 0 0 0
12-33 0.5 0.5 0 0 0 0.5 0 0 0 0 0
34-56 0 0 0.9 0 0 0 0 0 0 0 0
57-78 0 0 0.9 0 0 0 0.9 0 0 0 0
79-101 0 0 0.5 0.5 0 0 0 0 0 0 0
102-123 0 0 1.4 0 0 0 0 0 0 0 0
124-146 | o 0 0 0.5 0 0 0 0 0 0 0 0
147-168 0 0.5 0.5 0 0 0.5 0 0 0 0 0
168-191 0 0.5 0.9 0.9 0 0 0 0 0 0 0
192-213 0.9 0.9 3.3 14 1.9 0.9 19 0 0.5 0 0
214-236 0.9 0.5 4.7 5.6 6 2.3 1.9 3.7 0 0.9 0
237-258 0 0.9 5.1 3.7 9.3 4.7 3.3 1.4 1.4 0.5 0.5
259.281 0 0.5 3.7 3.3 0.5 1.4 1.4 0 0 0 0
282-303 0 1.9 3.3 0.9 0 0 0 0 0 0 0
304-326 0 0 1.4 0.5 0 0 0 0 0 0 0
327-348 0 0.5 0.9 0 0 0 0 0 0 0 0

wind rose

20t0 25
171020
14t0 17
11to 14
9to 11
7to9
5to7
2to5
1to2
Oto1

(m/s)

wind rose

25t0 42
20t0 25
17t0 20

14t0 17
11to0 14
9to 11
Tto9
5to7
2to 5

1to2
Oto1

(m/s)

s

Frequency of counts by wind direction (%)

S

Frequency of counts by wind direction (%)
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Mohanbari April 200 hPalevel
Direc[igpeed calm 0-1 1-2 2-5 5-7 7-9 9-11 11-14 14-17 17-20 20-25 25+
349-11 0 0 0 0 0 0 0
12-33 0 0 0 0 0 0 0 0 0 0 0
34-56 0 0 0 0 0 0 0 0 0 0 0
57-78 0 0 0 0 0 0 0 0 0 0 0
79-101 0 0 0 0 0 0 0 0 0 0 0
102-123 0 0 0 0 0 0 0 0 0 0 0
124-146 | 0 0 0 0 0 0 0 0 0 0 0
147-168 0 0 0 0 0 0 0 0 0 0 0
168-191 0 0 0 0 0 0 0 0 0 0 0
192-213 0 0 0 0 0 0 3.5 0 0 0 0
214-236 0 0 0 0 0 0 0 0 0 0 3.5
237-258 0 0 0 0 0 0 0 0 0 0 38.6
259-281 0 0 0 0 0 0 0 0 0 8.8 36.8
282-303 0 0 0 0 0 1.8 0 0 1.8 0 3.5
304-326 0 0 0 0 0 0 0 0 0 0 0
327-348 0 0 0 0 1.8 0 0 0 0 0 0
Mohanbari April 100 hPalevel
DirchSpee" calm 0-1 1-2 2-5 5-7 7-9 9-11 11-14 14-17 17-20 20-25 25+
349-11 0 0 0 0 0 0 0
12-33 0 0 0 0 0 0 0 0 0 0 0
34-56 0 0 0 0 0 0 0 0 0 0 0
57-78 0 0 0 0 0 0 0 0 0 0 0
79-101 0 0 0 0 0 0 0 0 0 0 0
102-123 0 0 0 0 0 0 0 0 0 0 0
124-146 0 0 0 0 0 0 0 0 0 0 0
147-168 0 0 0 0 0 0 0 0 0 0 0
168-191 0 0 0 0 0 0 0 0 0 0 0 0
192-213 0 0 0 0 0 0 0 0 0 0 0
214-236 0 0 0 0 1.7 0 0 0 0 6.8 3.4
237-258 0 0 0 0 1.7 0 6.8 10.2 | 3.4 10.2 | 13.6
259-281 0 0 0 0 0 0 34 0 8.5 0 18.6
282-303 0 0 0 0 0 0 0 0 5.1 0 0
304-326 0 0 0 0 0 0 0 0 6.8 0 0
327-348 0 0 0 0 0 0 0 0 0 0 0

wind rose

251059
20025
171020

14t0 17
11to 14
9to 11
Tto9
5to7
2to5

1to2
Oto1

(m/s)

s

Frequency of counts by wind direction (%)

wind rose

251039
20t025
171020 |88

141017
11to0 14
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7to9
5to7
2to 5

1to2
Oto1

(ms)

S

cam= 0%

Frequency of counts by wind direction (%)
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Mohanbari May 1000 hPalevel
Direc[igpee‘j calm 0-1 1-2 2-5 5-7 7-9 9-11 11-14 14-17 17-20 20-25 25+
349-11
12-33
34-56
57-78
79-101
102-123
124-146 0
147-168
168-191
192-213
214-236
237-258
259-281
282-303
304-326
327-348
Mohanbari May 925 hPalevel
Directi(?peed calm 0-1 1-2 2-5 5-7 7-9 9-11 11-14 | 14-17 17-20 20-25 25+
349-11 4.4 1.6 0.8 0.4 0 0 0 0 0 0 0
12-33 1.6 2.8 4.4 1.6 0 0 0 0 0 0 0
34-56 2.8 0.4 7.6 4.4 0 0.8 0 0 0 0 0
57-78 4.8 4 10.8 | 6 3.6 0 0 0 0 0 0
79-101 0.4 5.2 3.6 0 1.6 0 0 0 0 0 0
102-123 0.8 1.6 3.2 1.6 0 0 0 0 0 0 0
124-146 | 2 2 1.2 0 0 0 0 0 0 0 0
147-168 1.6 0 0.8 0 0 0 0 0 0 0 0
168-191 0.4 0.8 0 0 0 0 0 0 0 0 0
192-213 0.8 0 0.8 1.2 0 0 0 0 0 0 0
214-236 1.6 0 0 0 0 0.4 0 0 0 0 0
237-258 0.4 1.2 0.8 0.4 0 0 0 0 0 0 0
259.281 0 0 0 0 0.4 0 0 0 0 0 0
282-303 0.4 0 0.4 0 0 0 0 0 0 0 0
304-326 0 0 0 0 0 0 0 0 0 0 0
327-348 0.4 0.4 0.4 0 0 0 0 0 0 0 0

wind rose

20t0 25
17t0 20
14t0 17
11to 14
9to 11
Tto9

5to7
2to5

1to2
Oto1

(m/s)

s

Frequency of counts by wind direction (%)
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Mohanbari May 850 hPalevel
~Swed [calm | 01 | 12 | 25 | 57 | 7-9 | 911 | 11-14 | 1417 | 17-20 | 2025 | 25+
349-11 0.4 0.4 0 0 0 0 0 0 0 0 0
12-33 0.8 0.4 0 0.4 0 0 0 0 0 0 0
34-56 0.8 0.8 4.8 1.2 0.4 0 0 0 0 0 0
57-78 1.2 2 6 2.4 0.4 0 0 0 0 0 0
79-101 2 2 6 0.4 0.4 0 0 0 0 0 0
102-123 0.4 2.8 4.4 1.6 0.8 0 0 0 0 0 0
124-146 1.2 2.8 4.4 2 0.8 0 0 0 0 0 0
147-168 0 1.2 2 2.4 0.8 0 0 0 0 0 0 0
168-191 1.2 2 4.4 0.8 0 0 0.8 0 0 0 0
192-213 0 1.6 1.2 1.6 1.2 0 0.4 0 0 0 0
214-236 1.6 0.4 2.8 0.4 0 0 0 0.8 0 0 0
237-258 2 3.6 2 0 0 0 0 0 0 0 0
259-281 0.8 1.2 1.2 0 0.4 0 0 0 0 0 0
282-303 1.6 0 0 0 0 0 0 0 0 0 0
304-326 1.2 0.4 0.4 0 0 0 0 0 0 0 0
327-348 2.4 0 0 0 0 0 0 0 0 0 0
Mohanbari May 700 hPalevel
DirchSpeed calm 0-1 1-2 2-5 5-7 7-9 9-11 11-14 14-17 17-20 20-25 25+
349-11 0.4 0.8 0.4 0.4 0 0.4 0 0 0 0 0
12-33 1.2 1.6 0 0 0 0 0 0 0 0 0
34-56 0.4 1.6 3.6 0 0 0 0 0 0 0 0
57-78 0.8 0 2 0.8 0 0 0 0 0 0 0
79-101 0.8 1.2 1.6 0.8 0.8 0 0.4 0 0 0 0
102-123 0 0.4 0.8 0.8 0 0 0.4 0 0 0 0
124-146 0.4 0.4 2.4 0.4 0 0 0.4 0 0 0 0
147-168 0 0.8 0 0.8 0 0.8 0 0 0 0 0 0
168-191 0.4 0.4 2.4 0.8 0.8 0 0 0 0 0 0
192-213 0 0.8 5.6 2.4 1.6 1.2 0 0 0 0 0
214-236 0.4 0.4 9.5 4 2 1.6 0.4 0.8 0.4 1.6 0
237-258 0.8 0.4 3.2 3.6 5.2 2 1.6 1.2 0.8 0 0
259-281 1.6 2 2.8 2.4 0.4 0.4 0 0 0 0 0
282-303 1.2 2.4 0.4 0 0 0 0 0 0 0 0
304-326 0 0.4 0.4 0 0 0 0 0 0 0 0
327-348 0 0 0 0 0 0 0 0 0 0 0

wind rose

20to 25
1710 20
14t0 17
1Mto 14
9to 11
7to 9
5to7
2to 5
1to 2
Oto1

(ms)

wind rose
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11to 14
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(m/s)

S

Frequency of counts by wind direction (%)

S

Frequency of counts by wind direction (%)
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Mohanbari May 500 hPalevel

~Sveed Tcalm | 0-1 1-2 2-5 5-7 7-9 | 911 [ 11-14 | 1417 | 17-20 | 20-25 | 25+
349-11 0 0| 15 o| 22 o| 07 0 0 0 0
12.33 0 0 37 [52 |07 o 0 0 0 0 0
34.56 0 0 3 07 |07 |07 Jo 0 0 0 0 "
57-78 0 0 1.5 0 1.5 0 0 0.7 0 0 0 o %
79-101 0 0 22 |0 0 0 0 0 0 0 0
102-123 0 0 0.7 |0 0 0 0 0 0 0 0 f?iiii! "
124-146 | 0 0 0.7 0 0 0 0 0 0 0 0 1‘: :Z 11 fa 7%
147.168 0 0 07 |o 0 0 0 0 0 0 0 von | = g
168-191 0 1.5 0 1.5 0 0 0 0 0 0 0 Sto7
192-213 0 0 15 |37 |o 22 |0 0 0 0 0 fIZiI
214-236 0 0 0 45 |07 |0 3 3 07 |0 0 2:,:,
237-258 0.7 0 2.2 6 3.7 1.5 5.2 0.7 1.5 0 0.7
259.281 07 |15 |3 45 |22 |22 |3 0 07 |0 0 :
282-303 0 0 7 0 7 1 5 0 0 0 0 0 0 0 Frequency of counts by wind direction (%)
304-326 0 0 0 07 |15 |o 0 0 0 0 0
307-348 0 0 0 0 0 15 |0 0 0 0 0
Mohanbari May 300 hPalevel
~.Seeed [ calm [ 0-1 1-2 2-5 5-7 7-9 | 911 [ 11-14 | 1417 | 17-20 | 20-25 | 25+
349-11 0 0 0 0 0 0 1 0 0 1 0
12-33 0 0 0 0 0 0 0 1 0 0 0
34-56 0 0 0 0 0 0] 0 0 0 0 0 & R
57-78 0 0 0 0 0 0 0 0 0 0 0
79-101 0 0 0 0 0 0 0 0 0 0 0 2%51t03 i
102123 0 0 0 0 0 0 0 0 0 0 0 % !
124-146 | 0 0 0