656/4 Phs/PR UG/5th Sem/PHY(H)DSE-02/PR/20

U.G. 5th Semester Examination - 2020

PHYSICS

[HONOURS]
Discipline Specific Elective (DSE)
Course Code : PHY(H)-P-DSE-02/PR
[PRACTICAL]

(Atmospheric Physics)

Full Marks : 20 Time : 2 Hours
The figures in the right-hand margin indicate marks.

1. Answer any two questions: 10x2=20
A) Define the following Atmospheric waves —
i) Kelvin Waves
ii) Rossby Waves

Briefly discuss the Perturbation methods of
representing atmospheric waves with proper
illustrations. What is Numerical Weather
Prediction? 1+1+6+2

B) Draw an Environmental Lapse Rate on the
provided Skew T Diagram and comment on the
atmospheric stability conditions. Identify the
Melting Layer Height from the data sheet

provided. 8+2
[Turn over]

C) Describe the working principle of a LIDAR. What
are the applications of LIDAR is atmospheric
system studies? Give examples of some space
borne LIDAR databases. 4+4+2

D) What is time series analysis? What is the
relationship with periodicity? How can time
series analysis be utilized to represent the
temperature fluctuations from prehistoric data?

4+2+4

E) State the equation to determine the rain rate from
RADAR reflectivity. Consider the attached
RADAR Reflectivity profile and estimate highest
and lowest rain rates assuming thunderstorm
conditions. What is the difference between X band
and S band RADAR? 3+5+2
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42809 VECC Calcutta Observations at 00Z 19 May 2020

PRES HGHT TEMP DWPT RELH MIXR DRCT SKNT THTA THTE THTV

hPa

m C C % gkg deg knot

K K K

1000.0
967.0
955.0
9350
928.0
925.0
904.0
896.0
890.0
850.0
8370
828.0
817.0
787.0
772.0
739.0
733.0
704.0
700.0
692.0
688.0
651.0
625.0
624.0
612.0
600.0
587.0
563.0
551.0
538.0
519.0
514.0
500.0
480.0
428.0
400.0
348.0
337.0
316.0
300.0
250.0
241.0
2020
200.0
174.0
161.0
150.0
136.0
117.0
106.0
101.0
100.0
92.7
89.0
86.2
81.0
80.6
794
773
73.5

6 296 268 85 22.82
304 27.4 246 85 20.66
415 26.6 238 85 19.89
601 263 21.1 73 17.21
668 262 202 70 1634
696 262 192 65 1538
898 256 150 52 12.01
977 254 134 47 10.89
1036 25.0 13.0 47 10.68
1438 226 11.6 50 10.19
1572 220 10.0 46 929
1666 21.5 9.5 46 9.06
1782 20.8 88 46 877
2103 180 6.0 45 7.52
2268 166 46 45 693
2639 13.8 58 58 7.88
2708 132 52 58 7.62
3046 118 -82 24 294
3094 116 -134 16 195
3190 114 206 9 1.08
3238 11.1 2204 9 111
3694 8.1 -180 14 143
4030 59 -163 19 173
4043 58 -162 19 174
4201 49 -11.7 29 258
4363 40 -7.0 45 3.79
4540 2.8 -82 44 353
4876 0.0 -9.0 Sl 346
5048 0.8 -6.5 65 4.28
5239 -1.7 -3.8 86 540
5525 3.1 -53 85 5.00
5602 -3.5 -5.7 85 4.89
5820 -3.5 -59 83 495
6138 -52 -7.5 B84 456
7032 -10.1 -12.0 85 3.57
7560 -12.9 -14.7 86 3.08
8610 -18.5 -222 73 1.87
8846 -20.1 238 72 1.67
9318 -23.4 -27.1 72 132
9700 -26.1 -29.7 72 1.09
10990 -36.3 -394 73 0.50
11238 -384 41.5 72 0.42
12433 48.5 -51.8 68 0.16
12500 49.1 -524 68 0.15
13381 -56.8 -59.6 70 0.07
13872 61.0 -63.6 72 0.05
14320 649 672 73 0.03
14904 -68.6 -70.5 77 0.02
15801 -74.3 -75.5 83 0.01
16370 -78.3 -78.8 92 0.01
16644 -80.9 -80.9 100 0.01
16700 -81.3 -81.3 100 0.01
17121 -84.1 -849 87 0.00
17349 -81.6 -829 81 0.00
17527 -79.7 -813 77 0.0
17876 -81.7 -819 98 0.01
17904 -81.9 -81.9 100 0.01
17988 -82.1 -82.1 100 0.01
18137 -81.7 -820 95 0.01
18421 -78.9 -804 79 0.01

0
120
126
135
135
135
135
133
131
120
111
105
91
50
43
29
26
12
10
7
5
15
155
155
160
185
179
166
160
164
170
17
175
200
175
180
196
200
210
205
205
205
215
215
210
205
210
220
242
256

0 302.8 37L.0 306.9
13 303.5 365.2 307.2
14 303.7 3632 307.3
17 305.3 357.0 308.4
17 305.8 355.1 308.8
17 306.1 352.5 308.9
17 307.5 344.1 309.7
17 308.1 341.4 310.1
16 3082 340.9 310.2
15 309.8 341.2 311.7
13 310.5 339.4 312.3
12 3109 339.1 312.6

11 311.4 338.8 313.1
8 311.8 3354 313.2
8 312.0 333.8 313.3
8 3129 337.6 3143
8 312.9 336.9 3144
8 315.0 324.8 315.6
8 315.3 3219 315.7

11 316.1 319.9 3163

12 316.3 320.2 316.5
9 3179 3229 3182
4 319.1 325.1 319.5
4 319.2 325.2 319.5
4 319.9 328.7 3204
3 3207 3334 3214
4 3213 3332 3220
6 321.9 333.6 3226
7 3229 337.3 3237
13 324.1 342.0 325.1

21 325.7 342.5 326.7

20 326.1 342.6 327.1
18 328.7 345.6 329.7

21 3304 346.1 3314
29 335.3 3479 3360
29 338.1 349.2 3388
28 3443 351.4 344.7
28 3452 351.6 3456
22 347.0 352.2 3473
24 348.5 352.8 3487
35 352.0 354.1 352.1
36 352.5 3543 3526
42 354.8 355.5 354.8
42 354.9 355.5 3549
48 356.6 357.0 356.7
51 357.5 357.7 3575
47 358.1 358.2 358.1
37 361.7 361.8 361.7
36 367.1 367.1 367.1
35 370.0 370.0 370.0

264 34 370.1 370.1 370.1

265
255
225
200
150

152

159
172
195

72.0 18539 -77.3 -78.7 80 0.01 205
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34 370.4 3704 3704
26 373.0 373.0 3730
18 382.3 382.3 3823
17 389.7 389.7 389.7
14 392.5 392.5 392.5
14 392.7 392.8 392.7
12 394.0 394.0 394.0
10 397.9 397.9 3979
5 409.5 409.6 409.5
3 4154 4154 4154

)

[Turn over]

70.0 18700
69.0 18784
67.0 18957
63.6 19262
623 19384
62.0 19413
58.0 19813
55.9 20033
50.0 20710
49.0 20834
47.0 21090
45.0 21358
43.0 21637
40.0 22082
39.1 22222
36.0 22737
34.3 23038
32.7 23337
32.0 23473
30.0 23880
28.4 24225
27.0 24545
26.6 24640
24.0 25305
22.7 25665
21.7 25961
20.0 26500
19.8 26567
17.7 27319
17.0 27592
16.3 27876
14.0 28902
13.0 29402
12.0 29941
11.7 30112
10.1 31103
10.0 31170
9.0 31889
8.0 32694
7.0 33605
6.7 33904
6.0 34668
5.9 34784
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-75.1
-74.5
-73.4
-71.3
-70.9
-70.7
-68.1
-66.7
-65.7
-65.3
-64.3
-63.4
-62.4
-60.8
-60.3
-60.2
-60.1
-58.3
-58.0
-57.3
-56.7
-55.2
-54.7
-50.4
-48.1
-47.1
-45.7
-45.7
-43.7
-42.7
-41.7
433
-44.0
-44.8
-45.1
-42.3
423
412
-40.1
-38.7
-383
-36.6
-36.3

-76.4
-75.8
-74.5
-72.2
-71.5
-71.3
-68.7
673
-66.0
-65.6
-64.8
-64.0
-63.2
-61.8
-61.4
-61.6
-61.8
-60.2
-59.9
-59.1
-58.6
-58.0
-57.8
=554
-54.1
-53.1
-52.7
-52.7
-53.7
-53.2
-52.7
-54.3
-55.0
-55.8
-56.1
-55.3
-55.3
-55.0
-54.7
-54.4
-54.3
-55.2
-553

(6)

9 423.4 4235 4234
11 4264 426.5 426.4
4 432.5 432.6 4325
5 443.5 443.7 443.5
S 447.0 4473 447.0
5 448.0 4483 448.1
14 462.5 462.9 462.5
11 470.6 471.2 470.7
3 488.2 488.9 488.3
3 492.1 492.9 492.1
10 500.2 501.1 500.2
23 508.8 509.8 508.8
22 5179 519.1 5179
15 532.7 534.3 532.8
17 537.4 539.2 537.5
25 550.6 552.5 550.7
21 558.4 560.4 558.5
18 570.9 573.5 571.0
16 575.1 5719 575.2
16 587.8 591.2 588.0
15 598.8 602.6 599.0
15 611.8 616.3 612.0
17 615.7 6204 615.9
34 646.5 653.7 646.9
32 663.7 672.8 664.2
30 6753 686.2 675.8
27 695.5 708.3 696.1
26 697.5 710.4 698.1
17 726.5 740.0 727.2
14 738.1 753.2 738.8
13 7503 767.3 751.1
9 778.4 795.5 779.2
9 792.4 809.6 793.2
6 807.9 825.1 808.7
7 812.8 830.1 813.6
10 858.1 881.4 859.2
10 860.5 884.1 861.6
10 890.9 918.9 892.2
22 926.0 960.1 927.6
39 967.5 1010.0 969.5
39 981.51027.2 983.7
40 1020.5 1068.5 1022.7
1026.5 1074.9 1028.8



Station information and sounding indices

E)

Station identifier: VECC
Station number: 42809
Observation time: 200519/0000
Station latitude: 22.65
Station longitude: 88.45
Station elevation: 6.0
Showalter index: 2.89
Lifted index: -5.51
LIFT computed using virtual temperature: -6.19
SWEAT index: 187.20
K index: 12.70
Cross totals index: 15.10
Vertical totals index: 26.10
Totals totals index: 41.20
Convective Available Potential Energy: 2610.88
CAPE using virtual temperature: 2901.75
Convective Inhibition: -81.94
CINS using virtual temperature: -23.56
Equilibrum Level: 121.28
Equilibrum Level using virtual temperature: 121.07
Level of Free Convection: 795.95
LFCT using virtual temperature: 852.82
Bulk Richardson Number: 1948.57

Max Range: kn
03:00:252

3 MAY 2019 UTC

Reflectivity in dBZ

Bulk Richardson Number using CAPV: 2165.65
Temp {K] of the Lifted Condensation Level: 297.36
Pres [hPa] of the Lifted Condensation Level: 932.35
Equivalent potential temp [K] of the LCL: 365.90
Mean mixed layer potential temperature: 303.39
Mean mixed layer mixing ratio: 20.97
1000 hPa to 500 hPa thickness: 5814.00
Precipitable water [mm] for entire sounding: 48.72
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