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SST Climatology

ERSST JJAS clim. (1979-2016) ’c
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- Cold Bias in SST is primarily
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+ Warm bias over far north Pacific
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Rainfall Climatology, JJAS

GPCP Prec JJAS Climatology (1979-2016)

Annual cycle of precipitation
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ITCZ: Indian region (avg. 70-90E)

ITCZ: Tropics (avg. 0-360E)
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+ Zonal mean ITCZ location is similar to that observed

* The mean ITCZ is stronger than observed!

+ ITCZ over India is to the south of observed and weaker

* Indian Ocean ITCZ is stronger than observed
# ]ITCZ does not move poleward if there is land



ITCZ as Energy Flux Equator
S-L-0=0,<vh>

E =S — L - O is net energy to the atmosphere
h=CT+Lg+gz

< vh > isvertically integrated and zonal mean meridional h transport
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ITCZ position observed

12— MSE Flux. Zonal Mean
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India: JJAS

Obs. ITCZ position: India (avg. 70-100E)
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Why northward migration of continental TCZ is restricted to ocean in CFSv2??

Oceanic TCZ enhanced Continental TCZ squeezed
GPCP: Northward prop. averaged 70-100E CFS (all ic): Northward prop. averaged 70-100E
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MSE Flux over Indian Longitude

ITCZ position ~ <vh> changes sign
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ITCZ obs. position: Pacific (avg. 120-270E)
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Atmospheric Energy Budget

Indian land (8-28N,70-90E): JJAS

SW:285,276 LW: 271,246
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TOA:14,30
Sfc: 1,0
Net:13,30 W/m2

SW: 179,165 LW: 69,44 LH: 71,73
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SH: 40,48
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Indian ocean (10S-25N,70-100E): JJAS

SW:315,300 LW: 247,227
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Excess energy,.. over land still less rainfall

Phase shift????
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Deficit energy,.: over ocean still more rainfall

Black: ERA, Red: CFS




Prec. Anom. (mm day'l)
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# Diurnal Cycle of Rainfall is

too early in model than
observed.

+ This can result in error in

daily mean net energy.



CAPE atSurface, CFSv2 minus Obs
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Pressure (hPa)

Diurnal Cycle of Vertical Velocity, Climatology
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Climatology
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Modes of Vertical Velocity Profile

Pressure (hPa)
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Continental Scale Diurnal Cycle o o
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Asian Summer Monsoon
Experiences Continental Scale
Diurnal Cycle of Divergent
Circulation (Krishnamurti and
Kishtawal (2000, Mon Weather
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Remote Impact

Overall heat budget ot the heat low
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Model Simulaton with West Soil Moisture over West Central Asia
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ImpactofIrrigation

(a) JUL_IRG-JUL_NOIRG JJAS (b) JUL_IRG-JUL_NOIRG NDJF
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Effect of Winter Irrigation

(a) TRMM JJAS (b) nolrrg JJAS (c) winlrrg-nolrrg JJAS
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Annual Irrigation

(a) Irrg-nolrrg JJAS (b) ImMD, JJAS mm/day/decade
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Temperature Inversions

July
00:00 am-model 00:00 am-observed
L N -

27°N

18%N

9N

O:

48°E 60°E r2%e 84 26°E

06:00 am-model 06:00 am-observed

24



N

z.

BN

18°N

9N

18:00 pm-model

july

25

12:00 pm-observed

M"N

45°E 60E T2°E B4 96°¢

an 0"t 73%% M "t



Frequency of Inversions

Total no. of inversions in a month
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