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Indian Summer monsoon characteristics:

• The onset, propagation and cessation
• Global Teleconnections
•Semi-permanent systems like 

1. Monsoon Trough 
2. Heat Low
3. Tibetan Anticyclone
4. Low-Level Jet 
5. Tropical Easterly Jet



Present Study: Radiance assimilation over the Extra-Tropics and Polar regions and
its impact on the simulation of Indian SW monsoon circulation features

Experiment Set Up (July 2023)

1. Full Sat (G) : Surface, RS/RW, Aircraft, AMVs, Scatterometer winds, 
ATOVS (N-15, 18, 19, M-B and M-C), ATMS (NPP, NOAA-20)

2. Sat_Tropics (T) : Full sat, but no ATOVS and ATMS north of 30°N and south of 30°s

3. Sat_Exyratropics (E): Full sat, but no ATOVS and ATMS between ± 30°
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Assimilation Statistics: ATMS



Assimilation Statistics: ATOVS
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Assimilation Impact: Conventional Observations



Changes in Analysis Increments: Global average

No assimilation over the Tropics No Assimilation over the Extratropics



Changes in Analysis Increments: Average over the Tropics

No assimilation over the Tropics No Assimilation over the Extratropics



Changes in Analysis Increments: Average over the Indian region

No assimilation over the Tropics No Assimilation over the Extratropics
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Strength of Monsoon Low Level Jet (LLJ)
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Strength of Tropical Easterly Jet  (TEJ)

Sat Global – Sat Tropics Sat Global – Sat ExtraTropics



Summary

•The Indian summer monsoon (South-West monsoon) is characterized by many semi-permanent
circulation system and influenced by global teleconnections

•Present study analysed the impact of ATOVS and ATMS assimilation on the simulation of the two
semi-permanent circulation systems, the Low Level Jet (LLJ) and Tropical Easterly Jet (TEJ)

•Assimilation of satellite sounding radiances over the Tropics and the Extra-tropics & Polar
regions has showed clear impact on the simulation of the strength of LLJ and TEJ

•Since the upper atmosphere is interacting more with the extra-tropical systems, the assimilation
of ATOVS and ATMS over the extra-tropics play crucial role for the simulation of TEJ

Future Aspects

•Influence of ATOVS and ATMS assimilation on other semi-permanent systems associated with
the Indian summer monsoon
•Assimilation of Arctic Weather Satellite (AWS) data
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