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Characterization of Convective Weather Systems in the Middle Himalaya
during 1999 and 2000 Summer Monsoons
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Abstract

Convective weather systems such as organized mesoscale convective systems (Mesoscale
Convective Complex, MCC and Convective Cloud Clusters, CCC) and much weaker Disorganized
Short-lived Convection (DSC) in the region of India and Nepal were analyzed using the
Meteosat-5 IR imagery. The diurnal march and propagation of patterns of convective activity in
the Himalayas and Northern Indian subcontinent were examined. Results indicate that infrared
satellite images of Northern India and along the southern flank of the Himalayas reveal a strong
presence of convective weather systems during the 1999 and 2000 monsoons, especially in the
afternoon and during the night. The typical MCCs have life-times of about 11 hours, and areal
extent about 300,000 km?. Although the core of MCC activity remains generally away from the
Middle Himalayan range, the occurrence of heavy precipitation events in this region can be
directly linked to MCCs that venture into the Lesser Himalayan region and remain within the
region bounded by 25°-30°N. One principal feature in the spatial organization of convection is the
dichotomy between the Tibetan Plateau and the Northern Indian Plains: CCCs and DSCs begin
in the Tibetan Plateau in the mid-afternoon into the evening; while they are most active in the
mid-night and early morning in the Gangetic Plains and along the southern facing flanks of the
Himalayas. Furthermore, these data are consistent with the daily cycle of rainfall documented for
a network of 20 hydrometeorological stations in Central Nepal, which show strong nocturnal
peaks of intense rainfall consistent with the close presence of Convective Weather Systems
(CWSs) in the Gangetic Plains (Barros et al. 2000).
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of ARIRHe] WA= ofy] FEle] tiFA & E75E UEAE (Mesoscale Convective Complex, MCC
and Convective Cloud Clusters, CCC) ¢} Xt} 2Rt Disorganized Short-lived Convection (DSL)2] ©]
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Mesoscale Convective Complex (MCC)

Convective Cloud Cluster (CCC)

* Size!

must have an area (4,000 km?
* Shape: No shape criterion
= Duration:

Disorganized Short-lived Convection (DSC)

Cloud shield which has continuously low IR temperature of less than 219K

* Size:

must have an area (50,000 km?)
* Shape: Eccentricity (minor axis/major axis) > 0.7
* Duration: Size definitions last for a period > 6 hours

Cloud shield which has continuously low IR temperature of less than 219K
Size definitions last for a period > 6 hours

Cloud shield which has continuously low IR temperature of less than 219K

* Size!
must have an area (4,000 km®
* Shape: No shape critetion
* Duration: Size definitions last for a period < 6 hours
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E 2a. 199940 WAIE MCCel SAX SA
June July August September
Number of MCC 9 19 8 5
Life Time (hr) 11.2 105 9.8 125
Average Area < 219K (km?) 151,187 129,389 98,035 100,793
Stdev. of Area < 219K (km% 53,462 40,604 47,050 28,258
Average Temp. (K) 205.3 2079 2084 208.3
Stdev. of Temp. (K) 74 6.4 6.2 6.3
Average Area < 235K (km? 311,634 310,710 194,774 199,507
Stdev. of Area < 235K (km® 95,387 117,217 107,753 58,394
Average Temp. (K) 213.0 2155 2147 2158
Stdev. of Temp. (K) 11.7 10.4 10.1 10.6
E 2b. 200040l s MCCe| SHE SA
June July August September
Number of MCC g 11 8 6
Life Time ¢hr) 116 10.8 10.8 10.3
Average Area < 219K (km? 131,204 124,678 89,522 121,915
Stdev. of Area < 219K (km®) 33,979 35,817 17,315 30,402
Average Temp. (K) 2072 208.3 206.6 208.1
Stdev. of Temp. (K) 6.5 6.1 6.5 6.4
Average Area < 235K (km®) 286,230 243,928 189,198 247,033
Stdev. of Area < 235K (km?) 90,416 75,129 60,371 51,612
Average Temp. (K) 2154 2155 213.7 215.8
Stdev. of Temp. (K) 109 10.2 109 10.7
¥ 3a. 19990 &St CCCo EAX sAM
June July August September
Number of CCC a0 200 203 154
Life Time ¢hr) 79 77 77 80
Average Area < 219K (km? 42,728 37,149 39,056 32,518
Stdev. of Area < 219K (km% 26,302 21,692 22,128 16,866
Average Temp. (K) 2096 2106 2105 2104
Stdev. of Temp. (K) 56 5.1 53 51
Average Area < 235K (km?) 154,413 187,432 166,194 113,936
Stdev. of Area < 235K (km?) 70,776 108,509 84,102 56,548
Average Temp. (K) 2172 2180 2175 218.1
Stdev. of Temp. (K) 10.0 9.3 9.5 9.3
I 3b. 200040 wsE CCCol SHX EAM
June July August September
Number of CCC 134 214 188 91
Life Time (hr) 7.7 79 76 78
Average Area < 219K (km?) 35,989 34,554 35,883 29,131
Stdev. of Area < 219K (km®) 22,753 22,029 20,463 13,538
Average Temp. (K) 2105 2114 210.7 211.3
Stdev. of Temp. (K) 5.0 46 5.1 4.7
Average Area < 235K (km? 136,542 178,914 152,921 99,959
Stdev. of Area < 235K (km® 74,344 93,667 76,696 40,289
Average Temp. (K) 218.1 2189 2180 219.0
Stdev. of Temp. (K) - 9.3 8.7 9.3 89
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I 4a. 199940l WM DSCe| SAIX 4

June July August September
Number of DSC 1,098 1,902 2,270 1,436
Life Time (hr) 19 2.0 1.9 2.0
Average Area < 219K (km?) 20,550 18,644 19,071 15,487
Stdev. of Area < 219K (km?) 4,203 4,400 4,100 3,263
Average Temp. (K) 2114 212.1 2119 212.0
Stdev. of Temp. (K) 46 43 45 42
Average Area < 235K (km?) 123,513 181,130 167,889 123,822
Stdev. of Area < 235K (km®) 20,144 33,528 26,324 19,304
Average Temp. (K) 2184 2185 218.7 2194
Stdev. of Temp. (K) 9.3 8.9 9.0 8.7
E 4b. 200040l WSt DSCe SHE 54
June July August September

Number of DSC 1,347 2,416 1,950 920
Life Time (hr) 2.0 2.0 2.0 1.9
Average Area < 219K (km®) 17,577 18,441 18,447 14,630
Stdev. of Area < 219K (km®) 4584 4,367 4,614 2,794
Average Temp. (K) 211.8 212.8 212.0 212.7
Stdev. of Temp. (K) 43 39 4.4 4.0
Average Area < 23bK (km®) 125,012 172,857 143,368 96,324
Stdev. of Area < 235K (km? 23,318 32,884 29,274 15,685
Average Temp. (K) 219.0 219.4 218.4 219.6
Stdev. of Temp. (K) 89 83 29 8.3
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