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Introduction Sub-seasonal Signatures
» Water cycle plays a crucial role in regulating natural variability of weather 70 14 5
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» Recycling Ratio (RR) can be used to understand some of these changes ()
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and larger atmospheric circulations [Eltahir et al. (1996)]

Fig.4: a) JJAS Climatology of RR (ERA-20C) for El Nino-Drought, b) Inter-annual variation of seasonal(JJAS)

Recycling Ratio, c)Percentage Deviation [(EN + D)-climatology], d) Same as (c) but for Central India (Cl)

Objectives & Methodology

» Sensitivity towards ENSO & drought signals
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Can recycling ratio describe:
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» ENSO Signals?
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> Summer Monsoon Variations?
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Fig.1: PDF of daily Recycling Ratio (JJAS) for
tropics (25N- 25S) using ERA-20C data
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» Drought Signhals?
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« E = Total Evaporation Fig.5: Cumulative anomaly series for Central India
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: . _ . Fig.6: Ten-Daily RR anomalies for No El Nino-
: R = during 1900-2010 for a)Rainfall (IMD), b) VIMD, Drought (JRA55) during 1958-2010
L = Length Scale : c)Evaporation, d) Recycling Ratio (ERA-20C)
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. » Sub-seasonal rainfall deficit & increased RR in Central India (mid-August -
1 (P | early September) for No El Nifio-Droughts =» shortage of moisture flux.
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. | . L .- Trends & Future Projections in Tropics
Recycling Ratio (RR) = T x100%, Fig.2: Schematic of the domain 0 ")
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> ERA-20C: 1900-2010, ERA5: 1940-2022, daily, 1° gridded data v MORINNE . - " | 3‘;30'
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» CMIPG6: Historical (1850-2014), SSP5-8.5 (2015-2100), monthly gridded data
Fig.7: I) Monsoon Hotspots (MH), Il) 11 Yearly RR deviations from 1901-2010 climatology for
" 1r MH, Ill) Annual time series of RR for tropics (30S-30N) using ERA-20C and ERA5S IV) Annual time
SeaSO nal Varl abl I Ity series of RR for tropics using Historical (1850-2014) and SSP5-8.5 (2015-2100) scenarios from 11
(b) CMIP6 model outputs
15 5 50N R il 70 = » Declining trend In yearly RR time-series implies disruption of pre-existing
1IN e 207 R equilibrium under warming.
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v' Seasonal and sub-seasonal variations of advective and evaporative components of
(GPCP:1900-2010) (ERA -20C :1900-2010)
S0°N (C 5o 50N o rainfall are well explained by the recycling ratio [Fig. 3, 5]
25;5' ___________ 10:&; 25;" """""""""""""""""""""""""" §§£ v Sensitivity towards El-Nifio signals and drought signals [Fig. 4]
25°S AN 5 % 25° f | ‘;z’§'> v Dominance of advective moisture flux over evaporation under warming [Fig. 7]
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