


26 B. PADMANABHAMURTY anp B. B. MANDAL

TABLE 1

Percéntage frequélicy of ground based and elevated inversions and isothermal layers (1974-1978) at Visakhapatnam
; Range of mean wind (m/sec) through inversion and isothermal layers (m)
" Percentage frequency of 0-100 101-200 201-300 -
’ AL 3 Al A \ )
‘ 02 24 >4 02 24 >4 ' 02 24 >4 .
~ (3 00 GMT ,‘ )
Ground inversion 00 00 00 4.6 2.6 3.4 9.9 140 '12.0
Ground inversion under wind speed , , ;
* interval 00 to > 4 (m/sec) 00 10.6 35.9
" Elevated inversion 00 - 00 00 00 00 0.1 0.2
Elevated inversion under wind speed . .
interval 00 to >4 (m/sec) 00 00 0.3 )
Isothermal layers 00 00 00 00 1.7 00 5.1
Isothermal layers under wind speed : .
interval 00 to >4 (m/sec) . 00 00 6.8
’ (b) 12 GMT
Ground 1nvers10n ‘ 00 2.3 47 2.3 00 00 9.3 16.3
Ground inversion under wind speed :
interval 00 to >4 (m/sec) 7.0 2.3 ) 25.6 .
Elevated inversion 00 00 00 00 00 00 00 00
Elevated inversion under wind speed
interval 00 to > 4(m/sec) - 00 00 00
Isothermal layers 00 00 00 00 00 00 00 00
Isothermal layers under wind speed
" interval 00 to >4 (m/sec) 00 00 00 |

Range of mean wind (m/sec) through inversion and isothermal layers (m)

_ Percentage frequency of 301-400 401-500 501-1000 - >1000
) g A Al [s A r A Al C A L3
0-2 2-4 >4 0-2 24 >4 0-2 24 >4 0-2 254 >4
- (a) 00 GMT
* Ground inversion 6.6 87 7.9 26 2.6 79 33 40 99 00 00 00
‘Ground -inversion under wind speed
interval 00 to >4 (m/sec) 23.2 13.1 17.2 00
Elevated inversion ‘ 0.3 03 °02 02 03 1.6 40 9.3 22.3 .6.7 24.0 31.0
Elevated inversion under wind speed . : -
interval 00 to >4 (m/sec) 0.8 2.1 35.6 61.7
 Isothermal layers - 0.8 0.8 00 0.8 00 3.3 1.7 6.7 25.0 5.8 13.3 35.0
Isothermal layers under wind speed ' : ‘
interval 00 to >4 (m/sec) 1.6 4.1 33.4 54.1
() 12 GMT _
Ground inversion ) 4.7. 186 4.7 00 4.7 9.3 00 9.3 13.9 00 00 00
. Ground inversion under wind speed ‘ '
interval 00 to >4 (m/sec) 28.0 14.0 23.2 - 00
Elevated inversion ‘ 00 0.2 02 07 21 31 1.5 11.9 34.0 1.2 16.7 28.4
Elevated inversion  under wmd speed
interval 00 to > 4(m/sec) 0.4 5.9 47.4 46.3 .
Isothermal layers ‘ 00 00 0.6 0 1.2 0.6 2.4 151 12,5 3.0 17.6 37.0
Isothermal layers under wind speed - '
* -interval 00 to >4 (m/sec) : 0.6 1.8
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Note--Percentage» frequency of inversions in all the ranges was nil when the wind was calm
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- TABLE 2

Percentage frequency of monthly ground based and elevated inversions isothermal layers and multiple inversions (1974-78)
. S : i at Visakhapatnam

Inversions ¢« Jan Feb Mar Apr

May Jun July Aug Sept Oct Nov Dec Dec- Mar- Jun- Oci-

Feb May Sept Nov

(a) 00 GMT

Ground 13.0 18.8 18.6 12.5 11.4 10.3 00
Elevated '54.3 50.0 51.0 63.6 43.0 19.5 23.3 13.2 6.7
Isothermal ;
layers 9.4 3.9 144 7.9 12.2 17.2 17.8
" Multiple 15.3 17.2 11.0 3.5 5.3 00 2.7
(inua day) ‘ :
Ground 0.7 07 68 0.0 84 69 1.3
- Elevated 38.429.1 47.9 73.9 42.1 20.7 21.6
Isothermal . - '
“layers =~ -13.8 18.6 9.8 3.6 13.1
Muttiple k

(naday) 50 1.5 30.1

9.2 12.1 16.4 12.5 12.2 7.0 14.8 15.8

1.2 2.8,00 00 00 1.1

7.7 9.0 63 6.8 147 155 145 7.0 6.5
9.8 33.3 55.7 53.3 51.0 15.3 21.8

9.9 7.9 9.3 9.4 9.0 7.4 12.0 12.9 9.6
1.1 1.1 0.9 4.3 18.8 17.0 7.7 1.2 2.7

(b) 12 GMT

3.3 57 41 09 0.8 0.7
9.9 7.9

5.6 4.4 25
7.3 26.0 36.3 34.6 52.6 14.7 16.4

9.3 12.6 9.6

/

0.0 09 58 4.1 2.5 0.3 0.4

7
.

'

TABLE 3

Percentage frequency'of lapse rates of ground and elevated inversions (1974-78) at Visakhapatnam

: Lapserate = Jan Feb Mar Apr MMay Jun: Jul

Aug Sept Oct Nov Dec Dec- Mar- Jun-

Oct-

(°C/km) Feb May Sep Nov
§

; ) ; (a) 00 GMT ‘
= 0-10° 79.4- 82.8 73.0 79.4 84.1 }76.9 100 85.0 1‘00 83.3 85.3 78.8 80.3 77.8 88.7 ‘84;8
10-20° - 16.7 14.2 19.2 14.8 il.kl, 19.3 0.0 15.0 0.0 16.7 8.6 11.5 14.1 15.7 10.1 11.4
2030° 2.9 3.0 57 58 32 38 00 00 00 0.0 42 48 3.6 56 1.2 3.0
-30-50° 04 0.6 2.1 0.0 1.6 0.0 0.0 0.0 00 0.0 1.9 3.0 1.0 0.9 0.0 0.8
>50° 0.0 00 0.0 00 00 0.0 00 0.0 0.0 0.0 0.0 1.9 1.0 00 0.0 0.0

: (b) 12 GMT

0-10° . - 87.5 82.5 84.0 68.2 78.9 91.7 100 100 92.0 92.8 77.4 79.0 83.8 764 95.0 80.4
10-20° 53 ]75 13.2 23.8 12.3 8.3 0.0 0.0 8.0 0.0 22.4 153 11.5 16.4 5.0 15.2
- 20-30° 7.2 0.0 1.4 \w4.8 71 0.0 0.0 0.0 0.0 7.2 0.0 1.9 3.4 k 4.1 0.0 4.4
30500 0.0 0.0 1.4 32 1.7 0.0 0.0 0.0 0.0 00 0.0 38 1.3 21 0.0 0.0
0.0 00 0.0 00 0.0 0.0 0.0 0.0 0.0 0.0

>5° 0.0 0.0 0.0 0.0 00 0.0

quency of inversions and isothermal layers for
12GMT (Table 5b) shows that March to June
have high frequency in the range 501-1000 m.

3.3 Nature and strength of inversion during
e conseputive ascents )

_ Generally inversions set in night and become

intense just before sun rise and are lifted up

after sun rise due to solar heating (Table 6).

Inversions are non-existent at 1130 IST. Lapse
rate in the inversions increases from mid night
to early morning.

4. Mixing depth

An examination of percentage frequency of
ground based inversions point out a sudden in-
crease in December which continued till March.
Since increase in inversion frequency tends to

'

. increase the occurrence of low morning mixing

i i

DU
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TABLE 6

Nature and strength of inversion in consecutive ascents
' inaday

- “Ht. of inver- Stre- Lapse  Nature
sion ngth rate -~ of
A

A s \ inversion
Date  Time Bottomi Top Thick- ‘
“(Jun78) (IST) - mness
o S m. (m (m)  (°C) (°C/km)

‘ Time of Obs.

5. 2308 374 600 226 0.2 0.9 k hgevat-
, ‘ - &

6 ;‘0‘530 <385 637 252 3.2 12.8 Do.

6 1130 No
‘ nvers

- sion ,

6 1845 254 478 224 0.2 0.8 Do.
7 0045 00 582 582 2.2 4.0 Ground

7 0530 386 808 422 2.6 6.2 Elevated

7 17115  No
i . inver-

sion

7 2315 00 720 720 0.6 0.9 Ground

8 0601 No
: inver-
: sion
9 2250 - 309 309 0.4 1.3 Do.
10 0550. No
. inver-
sion

*Temperature difference between the base and top of in-

version”
SRR P

depths which in turn lead to high air pollution.

potential (Padmanabhamurty and Mandal 1976).
Therefore, in the present study mixing depths
“and ' ventilation coefficients during December-
March only are examined. -

Mixing depths are calculated utilizing Radio-
'sonde data of Visakhapatnam according to Holz-
~worth (1967) from December to March for the
- years 1974-1978, with due corrections to sur-
face temperature. ~

The mean monthly morning - and afternoon
‘mixing depth and average transport wind through
‘the mixing layer and ventilation coefficient from
‘December to March for the years 1974-78 are
represented in Fig. 1(a). Averaged over 4 years
are shown in Fig. 1(b). =

In general December is associated with mini-
mum mixing depths. January is generally having
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TABLE 7

Percentage frequeucy ‘of occurrence of days when

-~ Years

74 75 76 77 .

78 7478

(2) Morning’s Mixing depth < 500 m and transport
wind speed < 4m/sec

Dec 53.3 45.2 56.7 80.0 — 58.7
Jan  — 46.7 51.7 46.4 58.1 50.8
- Feb — 39.3 78.2 46.1 74.0 58.6
Mar — 34.5 53.6 30.0 71.4 45.4

(b) Afternoon’s ventilation < 6000 m?®/sec and transport -

wind speed <4 m/sec

Dec 43.3 35.5 33.3 36.7 — 37.2 &

Jan — 30.0 31.0 35.7 38.7 33.9
~ Feb — 35.7 34.8 26.9 48.1 36.5
Mar - — 13.8 17.9 16.7 29.4 "18.2

(c) ‘When both (a) and (b) occurred ’
Dec  30.0 29.0 20.0 26.7 — 26.9

Jan — 13.3 17.2 25.0 29.0 21.2
Feb . — 10.7 34.8 7.7 44.4 24.0
Mar — 34.0 17.9 13.3 23.5 13.4

maximum mixing depth because of comparatively

less ground inversions. The average monthly
morning - mixing depth averaged for 4 years
(Fig. 1b) is least in December (282 m) and
maximum in January (425 m).

December has intense ground inversions al-
though Iess frequent than February & March. An
interesting feature at Visakhapatnam is that the
morning mixing depths in general are < 500 m
and morning transport wind speed < 4 m/sec.

- Afternoon mixing depth (Fig. 2a) show a large

variation from December to March. They are
generally low in March and December which is
considered to be due to high per cent of inversions
and isothermal layers in those months. In general
. high yalues of afternoon mixing depth are in Janu-
ary and February. Average afternoon mixing
depth (Fig. 2b) attains a minimum value in

March and maximum in February. Though March -
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" December to February show high pollution
potential according to . the criteria “of Gross
(1970). Pollution control measures to alleviate

~ the problem have to be taken during this period.
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