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WX - cfEor RER S gk el A Selary gRade & dgd a¥oT & AT B FHSAT STol-
aETe Aot & AU 3cdd Ageaqot &1 Ig HeqTA 14 S3aAEhes, &Y ¥ ¥ FARNGT ARGH SToarg
Aisell (GCMs) & 3T3¢Yc 1 39T ok a0 fdgr & ol ool & g@ & yfasdl W vs 3ea-
3cHs aReed (RCP 85) & wamal & Sfig &Xar gl #Aad dath g@ 1 AWdhepa a¥or gasia
(Standardized Precipitation Index - SPI) gaRT 3ifRefaid fRar = &1 a¥ 2006-2020 & fow HRa AEH
fa=rer f@mT (IMD) & 3radlierall & AU GCM a¥oT &I HgHacy &l Hisel & Yelel & Hodidhel fohal
IAT AT, TAASS Yedd e gl AlsaT HadGEM2-AO, MRI-CGCM3, MIROC5, CESM1-CAM5 3
CCSM4 2| oAt Hhd & & fh gooh & Avas g@ & 78Rar & owremr ~30% & gefey gl forae
T, S IR TERRY G 30k yeiad gl a¥ 2021-2050 F ERweT AW IR et v weaen
ool A IFAE ¢, S Y At § 9RT A\ @t g@ F Fod @A F Fha & §1 - FTeifh TAH
q@ &1 gea3it H faaend (Deterministic) sifasaarolt wgr @ ST TRl §, e Sgerd auT yomelr 3
IR v Rufat & @ e sar-TerE w1 gema &t §1 g (Rgaes) qur 9fard (ifssres) ast &
e 3T TR B FAA (R? = 0.63-0.73) 38 &1 7 oifdsy & gur Nfew & 3mwest & v g Aselr
& SUGFAT F FAGA HA L

ABSTRACT. Understanding precipitation projections under climate change in semi-arid regions such as South
Bihar is crucial for water-resources planning. This study examines the impacts of a high-emissions scenario (RCP 8.5) on
drought patterns across the southern districts of Bihar using outputs from 14 downscaled, regionally adjusted global
climate models (GCMs). Meteorological drought is characterized with the Standardized Precipitation Index (SPI). Model
performance was evaluated by correlating GCM precipitation with India Meteorological Department (IMD) observations
for 2006-2020; the best-performing models were HadGEM2-AO, MRI-CGCM3, MIROC5, CESM1-CAMS5, and
CCSM4. Projections indicate an ~30% increase in the severity of mild-to-moderate droughts, with Gaya, Jamui, and
Lakhisarai most affected. The likelihood of rainless spells during 20212050 is projected to rise, signalling a growing
risk of dry spell driven meteorological drought. While individual drought events cannot be predicted deterministically,
the evolving rainfall regime suggests greater alternation between wet and dry conditions. Strong agreement between
simulated and observed precipitation (R? = 0.63-0.73) supports the suitability of these models for assessing future
drought risk in this region.
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1. Introduction quality, especially under drought stress (Fahad et al.
2022). By disrupting soil-plant-atmosphere interactions,

Climate change is a critical driver of variability in it is impairing agricultural operations, reducing
plant development, growth, and ultimately crop yield and production, and contributing to higher food prices
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