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3-hourly
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Magnitude of Rain
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Annual Mean Rainfall Climatology
(Tropics)

Mean (mm/day)

00 60°E 120°E 180°W 120°W 60°W  0°
Climatology: average across all years

Standard Deviation (mm/day)

31)(5) N S T
0]‘}I o N

150 JRE P ~

30°S

0° 60°E 120°E 180W120W 60°W  0°
With R. Ratan TRMM climatology (1998-2012)



Rainfall Accumulation
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Spatially Averaged Daily Rainfall

6

— Tropics{I0N-30S)

|——NH

41

o

Precipitation{mm/day)
[T

(W&

WFMAMIJJASOND

With B. Chattopadhyay and J. Sukhatme TRMM 3B42 Clil‘l’\(ﬂ'OlOgy (1998-2012)



Spatially Averaged 3-hourly Rainfall

6

—Tropics(30N-308)| :
——NH f

(4

precipitation (mm/day)
-

Mo

WFMAMUJJASOND

With B. Chattopadhyay and J. Sukhatme TRMM 3B42 ClimaTOIOQY (1998-2012)



At any given “instant”, how much of the
tropics (30S-30N) is raining?



Cumulative Contribution to Total Accumulation

At any given “instant”, how much of the
tropics (30S-30N) is raining?

(a)

0.75r 1/ f —GPM[01°] """"" """"""""" 1 0.75
. —— TRMM [0.25%]
; —Tnmnfnh°] . : z : z
oslff ] s 7.7 S

0.25f P — R e 1 0.25

% 5 10 15 20 25 0001 001 01 110 10
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N - tfotal number of tropical grids boxes per snapshot (~300000 for 0.25°)

p - specified percentage of the total tropical rainfall

n(p) - number of grid boxes in the ranking (starting from the heaviest rain
occurrence) required to account for p percent of the rainfall in that particular
snapshot.

n(p)/N is equivalent to the areal fraction of the tropics that accounts for p
percent of the accumulation in that particular snapshot. With J.M. Wallace



Conditional Rain Rate / Intensity

v'Mean rain rate (mm/h) when it is raining.

v'"Mean rain rate when it is raining harder than some specified threshold
v'"Mean rain rate in events that account for x% of the total accumulated

rainfall

Conditional Frequency
v'Fraction of the time it is raining harder than some specified threshold

v'Fraction of the time in events that account for x% of the total

accumulated rainfall

Intensity X Frequency = Rainfall Accumulation



Mean rain rate contributing to x%
of the annual accumulation



Cumulative Contribution to Total Accumulation
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Fraction of annual accumulation
from rain rates higher than x mm/h



FRACTION OF TOTAL ANNUAL ACCUMULATION
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Closer Home...



June through September Rainfall

Climatological Mean Climatological Variance
(mm/day) of Daily Anomalies
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With B.N. Goswami, D. Sengupta, P. Xavier, M. Madhusoodanan



June through September Rainfall

Average number of

Climatological Mean rainy days in JTAS

(mm/day)
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Climatology of Cumulative Contribution to Daily Accumulation
(in Space)
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Climatology of Cumulative Contribution to Accumulation

(in Time)
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With V. Bathri IMD, 0.25° daily rain data (1901-2014)



50% Accumulation (JJAS)
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10% Accumulation (JJAS)
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CDF of Rain Rates accounting 50% and
10% accumulation over Central India
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Kolmogorov-Smirnov test for H,: 2 CDFs come from the same
distribution, fails at 5 % significance level
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Standard Deviation of Rainfall over Central India
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With B.N. Goswami, D. Sengupta, P. Xavier, M. Madhusoodanan
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With B.N. Goswami, D. Sengupta, P. Xavier, M. Madhusoodanan

Histogram of Rainfall
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"Partitioning” the Histogram
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Trends in "Extreme” Events
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