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Motivation
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SYNOP, GRACE and GNSS data sets: 2003-2014

Data
@ temperature and precipitation 2003-2014 SYNOP Station Sofia
@ GNSS Integrated Water Vapour 2003-2013 IGS repro1 GNSS SOFI station

@ Terrestrial Water Storage Anomaly- GRACE Level 2 monthly gravity variations (AIUB-RL02)
and 2003-2014-EGSIEM (CSR, GFZ and JPL)

Method
@ extreme dry and wet periods in Bulgaria - 2007 and 2014 case studies
@ monthly mean anomalies
@ Seasonal-trend decomposition of time series!

Xis = Xlong + Xseas + Xres (1)

@ Drought Severity Index? and Standardized Precipitation Index®
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GNSS tropospheric product - IWV from SOFI GNSS Station

@ first reprocessing campaign of the International GNSS Service (IGS repro1)
ZWD =ZTD — ZHD
IWV =k.ZWD
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Gravity Recovery And Climate Experiment (GRACE)
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Results - 2007 anomalies and long-term trends
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Results - long-term trends (Xjong = Xts — Xseas — Xres)
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@ Moderate negative correlation between T and P (-0.4), T and TWSA (-0.6)
@ Moderate to high positive lagged correlation between P and TWSA (0.7, lag=4)
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Drought Severity Index (DSI) and Standardized Precipitation Index (SPI)
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@ Moderate cross-correlation coefficient between DSI and SPI (0.4,lag
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Results - long-term trends
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Conclusion

@ synergy between surface and satellite observations used to study extreme wet and dry
periods in Bulgaria

@ demonstrate the potential of IWV and TWSA time series in studying the regional
characteristics of hydrological cycle

@ 2007 positive T and negative IWV, P and TWSA. 2014 negative T and positive P and TWSA
@ observed time step between precipitation and TWSA
@ DSl vs SPI moderate cross-correlation coefficient of 0.36 (lag=3)
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