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lkj & bl 'kks/k i= esa Hkkjr ds 172 lqforfjr lrg ekSle LVs’kuksa esa 1961 ls 2007 rd dh vof/k ds nkSjku es?k vkPNknu esa okf"kZd vkSj ekSleh izofRr;ksa vkSj laca) tyok;fod ifjorZu'khyrk] nSfud rkieku dh jsat vkSj o"kkZ okys fnuksa dh tk¡p dh xbZ gSaA bu vk¡dM+ksa ds fo’ys"k.k ls Hkkjr ds vf/kdka’k Hkkxksa esa 'khr _rq] xzh"e _rq vkSj ekulwu o"kkZ _rq ds nkSjku es?k ds dqy vkPNknu esa lkekU; deh dk irk pyrk gSA ekfld iSekus ds vk¡dM+ksa ds vk/kkj ij vizSy ¼3 izfr’kr izfrn’kd½] twu ls flrEcj ¼2 izfr’kr izfrn’kd½ vkSj fnlEcj ¼5 izfr’kr izfrn’kd½ ds nkSjku es?k ds dqy vkPNknu  esa fo’ks"k :Ik ls deh vkbZ gSA xzh"e _rq vkSj ekulwu _rq ¼2 izfr’kr izfrn’kd½ esa es?k ds dqy vkPNknu esa ekSleh :i ls deh dh izo`fRr;k¡ ikbZ xbZ gSaA bu izo`fRr;k¡  ds LFkkfud fo’ys"k.k ls e/; Hkkjr ¼lHkh _rqvksa esa½ vkSj nf{k.kh izk;}hi ¼ekulwuksRrj dky dks NksM+dj½ esa es?k ds dqy vkPNknu esa lqlaxr deh dk irk pyrk gSA 

laiw.kZ Hkkjr ds nSfud rkieku jsat vkSj o"kkZ okys fnuksa esa vkSlr ekfld vkSj ekSleh izo`fRr;k¡ feyh tqyh vkSj det+ksj gSaA LFkkufd rkSj ij mRrj esa nSfud rkieku jsat esa izofRr;ksa esa deh vk jgh gS vkSj nf{k.kh izk;}hi esa c<+ksrjh gks jgh gSa tcfd o"kkZ okys fnuksa esa izofRr;k¡ 'khr _rq vkSj ekulwu _rq ds nkSjku vf/kdka’k LVs’kuksa ij de gks jgh gS vkSj xzh"e _rq vkSj ekulwu ds ckn dh _rq esa c<+ksrjh gks jgh gSA rFkkfi leku izofRr;ksa okys {ks=ksa esa izofRr;ksa ds vkdkj esa ekSleksa ds chp esa dkQh ifjorZu’khyrk ikbZ xbZ gSA ekulwu o"kkZ _rq esa es?k ds dqy vkPNknu vkSj uhuksa 3-4 leqnz lrg rkieku dh folaxfr;k¡ mRrj iwoZ {ks=ksa dks NksM+dj ns’k ds lHkh {ks=ksa esa fo’ks"k :i  ls udkjkRed gSa ftuls mudk e/; izcy laca/k dk irk pyrk gSA

ABSTRACT. Based upon 172 well distributed surface meteorological stations over India, annual and seasonal trends in total cloud cover and associated climatic variables diurnal temperature range and rainy days are investigated for 1961-2007. The data analysis indicates a general decrease in total cloud cover over most parts of India during winter, summer and monsoon. On monthly scale, statistically significant decrease in total cloud cover has occurred during April (3% per decade), June to September (2% per decade) and December (5% per decade). Seasonally, the declining trends in total cloud cover are significant for summer and monsoon (2% per decade). Spatial analysis of trends suggests coherent decrease in total cloud cover over central India (all seasons) and south peninsula (except post monsoon). 

All India averaged monthly, annual and seasonal trends in diurnal temperature range and rainy days are mixed and weak. Spatially, trends in diurnal temperature range are decreasing over north and increasing over south peninsula while trends in rainy days are decreasing over large number of stations during winter and monsoon and increasing in summer and post monsoon seasons. However, the sizes of the same trend regions show considerable variability between seasons. Monsoon season total cloud cover and Nino3.4 sea surface temperature anomalies are significantly negatively correlated over all regions of the country except northeast indicating a strong relationship between them. 

Key words  - 
Total cloud cover, Diurnal temperature range, Rainy days, Trend, Aerosol, Nino3.4, Sea surface temperature, Correlation.
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lkj & caxky dh [kkM+h esa vkus okys pØokrh; fo{kksHk ¼lh- Mh-½ ekulwu _rq ds nkSjku Hkkjr esa gksus okyh o"kkZ  dks dkQh izHkkfor djrs gSaA bl _rq ds nkSjku dbZ ckj buds dkj.k ck<+ vk tkrh gS ftlls tku o eky dh {kfr gksrh gSA vr% vkink izca/kdksa vkSj ;kstukdkjksa dks ,sls fo{kksHkksa dh ?kVukvksa ds ckjEckjrk ds ckjs esa  igys ls lwpuk gksus ls dkQh enn fey ldsxh ijUrq fo’o dh vU; leqnzh nzksf.k;ksa ds foijhr caxky dh [kkM+h esa pØokrh; fo{kksHkksa ds ekSleh iwokZuqeku rd gh ;s v/;;u lhfer jgs gSaA vr% ekulwu _rq ¼twu&flrEcj½ ds nkSjku caxky dh [kkM+h esa pØokrh; fo{kksHkksa dh ckjackjrk dk iwokZuqeku djus ds fy, vizSy vkSj ebZ ds eghuksa esa laHkkfor iwoZlwpdksa dk irk yxkus gsrq ,d v/;;u fd;k x;k gSA bl dk;Z ds fy, 1948 ls 2007 rd dh vof/k ds Hkkjr ekSle foKku foHkkx ds fo’ks"k :i ls rS;kj  fd, x, vk¡dM+ksa rFkk ,u- lh- bZ- ih-@,u- lh- ,- vkj- ds iqu% fo’ysf"kr vk¡dM+ksa ds vk/kkj ij cM+s iSekus ds {ks=h; izkpyksa dk 'kks/k i= esa fo’ys"k.k fd;k x;k gSA laHkkfor iwoZlwpdksa dk irk yxkus ds fy,] pØokrh; fo{kksHkksa dh ckjackjrk vkSj ,u- lh- bZ- ih-@,u- lh- ,- vkj- esa iqu%  fo’ysf"kr vk¡dM+ksa ds vk/kkj ij cM+s iSekus ds {ks=h; izkpyksa ds chp jSf[kd lglaca/k fo’ys"k.k dk iz;ksx fd;k x;k gSA

Hkwe/;js[kh; fgUn egklkxj esa fo’ks"k :Ik ls if’peh Hkwe/;js[kh; fgUn egklkxj vkSj mlds lehiorhZ vjc lkxj ds {ks=ksa ¼15° mRrj rd½ esa mRrjorhZ ekulwu _rq ds nkSjku pØokrh; fo{kksHkksa dh vf/kd ckjackjrk ds fy, Åijh Lrj esa  izcyrj mRrjkfHkeq[kh iouksa ds lkFk] fuEurj ek/; leqnzry nkc ¼,e- ,l- ,y- ih-½] fuEurj ft;ksiksVsaf’k;y ÅpkbZ rFkk e/; Lrjksa esa izcyrj nf{k.kkfHkeq[kh iouksa ds lkFk viSzy vkSj ebZ ds eghuksa ds nkSjku {ks=h; izkpy cM+s iSekus ij vuqdwy gksus pfg,A ifj.kkeLo:Ik mRrjorhZ ekulwu  _rq esa pØokrh; fo{kksHkksa dh vf/kd ckjackjrk ls viSzy vkSj ebZ esa bl {ks= esa fupys Lrjksa ij lkis{k vknzZrk ¼vkj- ,p-½ vkSj o"kZ.kh; ty vo;o esa o`f) rFkk cfgxkZeh nh?kZ rjax fofdj.k ¼vks- ,y- vkj-½ vkSj rkieku esa deh gksxhA viSzy ls flrEcj rd pØokrh; fo{kksHkksa dh ckjackjrk vkSj cM+s iSeku ij {ks=h; izkpyksa rFkk mudh fLFkjrk ds chp egRoiw.kZ lglaca/k ds {ks= dh rqyuk djus ij ;g irk pyk gS fd vks- ,y- vkj- leqnz lrg rkieku] gok dk rkieku vkSj 850 gsDVkikLdy Lrj ij lkis{k vknzZrk ds ckn ,e- ,l- ,y- ih- vkSj HkwfoHko Å¡pkbZ;k¡ lcls vf/kd izHkkoh izkpy gSaA

ABSTRACT. The cyclonic disturbances (CD) over the Bay of Bengal during monsoon season have significant impact on rainfall over India. On many occasions, they cause flood leading to loss of lives and properties. Hence, any early information about the frequency of occurrence of such disturbances will help immensely the disaster managers and planners. However, the studies are limited on the seasonal prediction of CD over the Bay of Bengal unlike other Ocean basins of the world. Hence, a study has been undertaken to find out the potential predictors during the months of April and May for prediction of frequency of cyclonic disturbances over the Bay of Bengal during monsoon season (June – September). For this purpose, best track data of India Meteorological Department and large scale field parameters based on NCEP/NCAR reanalysis data have been analyzed for the period of 1948 – 2007.  The linear correlation analysis has been applied between frequency of CD and large scale field parameters based on NCEP/NCAR reanalysis data to find out the potential predictors.

The large scale field parameters over the equatorial Indian Ocean, especially over west equatorial Indian Ocean and adjoining Arabian Sea (up to 15° N) should be favourable in April and May with lower mean sea level pressure (MSLP), lower geopotential heights and stronger southerlies in lower and middle levels, along with stronger northerly components at upper level for higher frequency of CD during subsequent monsoon season. Consequently, there should be increase in relative humidity (RH) and precipitable water content and decrease in outgoing longwave radiation (OLR) and temperature at lower levels over this region during April and May for higher frequency of CD during subsequent monsoon  season. Comparing the area of significant correlation between frequency of CD and large scale field parameters and its stability from April to September, MSLP and geopotential heights are most influencing parameters followed by OLR, sea surface temperature, air temperature and RH at 850 hPa level. 

Key words - Seasonal prediction, Cyclonic disturbance, Monsoon, Correlation, Bay of Bengal.
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lkj & if’peh caxky esa Hkkjr ekSle foKku foHkkx ds 23 dsUnzksa ds o"kkZ ds vk¡dM+ksa dk mi;ksx djrs gq, mi fgeky;h if’peh caxky ¼,l- ,p- MCY;w- ch-½ vkSj xkaxs; if’peh caxky ¼th- MCY;w- ch-½ ds ekSle foKkfud mi[kaMksa ds ekSleh] ekfld vkSj nSfud o"kkZ ds y{k.kksa dk v/;;u fd;k x;k gSA nks mi[kaMksa ds y{k.k fof’k"V jgs tcfd mi fgeky;h if’peh caxky ds eSnkuh {ks= ds nks dsUnzksa ds y{k.k xkaxs; if’peh caxky ds dsUnzksa ds leku jgsA lewps jkT; esa —".k uxj LVs’ku esa lcls de ekSle o"kkZ gqbZA ekSleh o"kkZ forj.k ds dqjVksfll vkSj LD;wusl dk v/;;u fd;k x;k vSj ;g irk pyk fd vf/kdka’k dsUnzksa esa o"kkZ ;Fkksfpr lhek ds vanj gqbZA le; J`a[kyk fo’ys"k.k  ls ;g irk pyk gS fd dksbZ izo`fr ugh gSA

ABSTRACT. Seasonal, monthly and daily rainfall characteristics of meteorological sub-divisions of Sub Himalayan West Bengal (SHWB) and Gangetic West Bengal (GWB) have been studied using rainfall data of 23 stations of India Meteorological Department (IMD) over the state of West Bengal. The two subdivisions have distinctive characteristics, though two stations lying in the plain region of SHWB have behaviour more alike the stations of GWB.  Krishnagar is a station with least seasonal rainfall in the entire state. Kurtosis and Skewness of the seasonal rainfall distribution have been studied and found that, for most of the stations they lie within reasonable limits. From the time series analysis, it is found that the seasonal rainfall has no trend.      

Key words – Kurtosis, Skewness, Time series analysis, ANOVA.
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lkj & dsjy] ftls “/kku” dk dVksjk dgk tkrk gS] /kku esa yxus okys izeq[k dhVksa ds izdksi dks fu;af=r djus ds fy, vf/kdre dhVuk’kdksa dk mi;ksx djus dh leL;k dk yxkrkj lkeuk dj jgk gSA /ku esa yxus okys dqN izeq[k m".kdfVca/kh; dhVksa ds vkØe.k dk iwokZuqeku djus ds fy, ekSle ds vk¡dMsa+ vkSj flukWfIVd ifjfLFkfr;ksa dk mi;ksx fd;k x;k gSA dhVksa ds izdksi ds iwokZuqeku ds laca/k esa dhVksa ds ck;ksukWfeDl ij ekSle ds izHkko dh tk¡p dh xbZA dsjy esa iVVEch vkSj mlds vklikl LVse cksjj vkSj yhQ QksYMj ds izdksi dh iwoZ psrkouh ds fy, flukWfIVd fLFkfr;ksa vkSj ekSle ij vk/kkfjr lwpdkadksa ij fopkj fd;k x;k gSA bl 'kks/k&i= esa dhVuk’kdksa ds mi;ksx vkSj i;kZoj.kh; iznw"k.k  de djus ds mís’; ls ekSle ij vk/kkfjr iwoZ psrkouh iz.kkyh dk mi;ksx djds dhVuk’kdksa ds vuqiz;ksx ds vuqdwyre le; dk irk yxkus dk iz;kl fd;k x;k gSA

ABSTRACT. Kerala, a bowl of rice is continuously facing problem of using maximum pesticide for controlling outbreak of major rice pests. Weather data, synoptic conditions have been used to predict outbreaks of certain important tropical rice pests. Weather influences on the bionomics of pests is examined the context of forecasting outbreaks.  The synoptic situations as well as weather based indices are considered to forewarn the outbreaks of stem borer and leaf folder at and around Pattambi, Kerala. An attempt is made to work out optimal time of pesticide application using weather based forewarning system approach with an aim to reduce the pesticide consumption and environmental pollution.

Key words - Rice Pests, HTRmax Ratio, HTRmin Ratio, HSSH Ratio, Pesticide Stewardship.
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lkj & —f"k ekSle os/k’kkyk ds 30 o"kksZa ¼1979&2008½ ds nSfud o"kkZ ds vk¡dM+ksa dk mi;ksx djrs gq, MCY;w- vkj- Mh- vkSj ,e- foHkkx] vkbZ- vkbZ- Vh- :M+dh vkSj mRrjk[kaM+ esa de tksf[ke ij o"kkZ vk/kkfjr Qly dks fodflr djus ds fy, budh laHkkO;rk vkSj ifjorZu’khyrk dk fo’ys"k.k fd;k x;k gSA blds fy, okf"kZd] ekSleh] ekfld vkSj lkIrkfgd vof/k;ksa ds fy, ek/; o"kkZ] ekud fopyu] fopj.k xq.kkad rS;kj fd, x,A ekdksZo psu laHkkoukvksa ¼izfr lIrkg 30 fe- eh- ls vf/kd vFkok mlds cjkcj o"kkZ½ dk vkdyu rS;kj fd;k x;kA 983-5 fe- eh ds ek/; dh rqyuk esa 1514-2 fe- eh- vkSj 1278-4 fe- eh- dh okf"kZd vkSj [kjhQ dh Qly ds le; o"kkZ lu~ 2000 esa lcls vf/kd FkhA 97 izfr’kr dh laHkkouk lfgr 1514 fe- eh ¼2000½ dh o"kkZ gksus dk vuqeku yxk;k x;k tcfd 1164 fe- eh ¼1995½] 948-9 fe- eh- ¼1997½ vkSj 824-4  fe- eh ¼1993½  dh o"kkZ Øe’k% 75] 50 vkSj 25 izfr’kr dh laHkkouk ds lkFk o"kkZ ds gksus dk vuqeku yxk;k x;kA  tqykbZ ekg ¼272-4 fe- eh-½ ds ckn vxLr ekg ¼271-4 fe- eh½ lcls vf/kd o"kkZ okyk ekg FkkA  uoEcj ekg esa lcls de o"kkZ ¼6-0 fe- eh½ gqbZA twu ekg ds nwljs lIrkg esa [kjhQ dh Qly cksbZ tkrh gSA :M+dh {ks= esa pkoy dh ikSn yxkus ds fy, tqykbZ ekg vuqdqy ekuk tkrk gSA 23 ls ysdj 39 rd izR;sd ekud lIrkg esa 20 fe- eh ls vf/kd o"kkZ gqbZ ftlls irk pyk gS fd twu ds nwljs lIrkg ls ysdj flrEcj ds vfUre lIrkg rd Qly esa c<+ksrjh gqbZ gSA

ABSTRACT. Daily rainfall data of 30 years (1979-2008) of Agro meteorological Observatory, Department of WRD&M, IIT, Roorkee, and Uttrakhand has been analyzed for the probability and variability to evolve rainfall based cropping system with minimum risk. The mean rainfall, standard deviation, coefficient of variation for annual, seasonal, monthly and weekly periods were worked out. Markov Chain probabilities (≥30 mm rainfall per week) were computed. Annual and kharif   rainfall of 1514.2 mm and 1278.4 mm were the highest in 2000, compared to mean of 983.5 mm. The rainfall amount of 1514 mm (2000) could be expected with 97 per cent probability while 1164 mm (1995), 948.9 mm (1997) and 824.4 mm (1993) of rainfall may be expected with 75, 50 and 25 per cent probability respectively.  July was the wettest month (272.4 mm) followed by August (271.4 mm). November was the least rainfall (6.0 mm) contributing month. Sowing of kharif crop is advanced from 2nd week of June month. The July month is regarded suitable for transplanting of rice crop in Roorkee region. Each standard week from 23rd to 39th received rainfall more than 20 mm indicating the crop growing period from June 2nd week to September last week.  

Key words - 
Rainfall, Drought, Seasonal rainfall, Kharif season, Rabi season, Monthly rainfall and weekly probability by Markov Chain models. 
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lkj & bl 'kks/k i= esa Hkkjr ds egkjk"Vª jkT; esa iq.ks LVs’ku ¼v{kka’k 19( 24´m-] ns’kkarj  74( 39´ iw- vkSj 514-0 ,e- ,- ,e- ,l- ,y- dh Å¡pkbZ ij½ ds okafNr laHkkO;rk Lrjksa ij lkIrkfgd bZ- Vh- vkj- ¼ETr) ekuksa ds fy, leqfpr laHkkO;rk forj.k dk irk yxkus ds fy, v/;;u fd;k x;k gSA bl v/;;u esa isueSu&ekWuVhFk] la’kksf/kr isueSu] gkjxzhol& lekuh] ,Q- ,- vks-&isu ok"iksRltZu] cysuh&ØhMy vkSj ,Q- ,- vks-&fofdj.k i)fr tSlh fofHkUu izdkj dh  bZ- Vh- vkj- ¼ETr)  dh i)fr;ksa dks foospu fd;k x;k gSA  bZ- Vh- vkj- ¼ETr) ekuksa ds fy,  mi;qDr laHkkO;rk forj.k izdk;Z gSa&lkekU;] ykx lkekU;] xkek] xqEcsy vkSj ohcqy laHkkO;rk forj.k izdk;ZA lcls vf/kd mi;qDr laHkkO;rk forj.k dk irk yxkus ds fy, pkbZ&LDos;j tk¡p fd, x,A fofHkUu i)fr;ksa }kjk lkIrkfgd bZ- Vh- vkj- ¼ETr)  ekuksa dk vkdyu djus ds fy, 20 o"kksZa (1987-2006)  ds nSfud tyok;fod vk¡dM+ksa dk mi;ksx fd;k x;k gSA lHkh i)fr;ksa ds fy, 20%] 60% vkSj 80% laHkkO;rk Lrjksa ij bZ- Vh- vkj- ¼ETr)  ekuksa esa lcls vf/kd mi;qDr laHkkO;rk forj.k dk mi;ksx fd;k x;k gSA laHkkO;rk Lrj ij  bZ- Vh- vkj- ¼ETr)  ds 70%  lkIrkfgd ekuksa dks fu/kkZfjr fd;k x;k gS vkSj bl 'kks/k i= esa izLrqr fd;k x;k gSA

ABSTRACT. The study was conducted to know the appropriate probability distribution for weekly ETr values at desired probability levels for Pune station (Latitude 19° 24′ N, Longitude 74° 39′ E and altitude 514.0 m amsl), Maharashtra State, India. Different ETr methods considered were Penman-Monteith, modified Penman, Hargreaves-Samani, FAO-Pan Evaporation, Blanney-Criddle and FAO-Radiation methods. The probability distribution functions that were fitted to the ETr values are Normal, Log Normal, Gamma, Gumbel and Weibull probability distribution functions. Chi-square test was performed to know the probability distribution of the best fit. The daily climatological data for 20 years (1987-2006) were used to estimate weekly ETr values by different methods. ETr values at 20 %, 60% and 80% probability levels for all the methods using the probability distribution of the best fit. The weekly values at 70 % probability level ETr were determined and presented. 

Key words - 
Climatological data, Reference crop evapotranspiration, ETr methods and probability distribution
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lkj & Hkkjr ekSle foKku foHkkx ds mUur bulsV&2 bZ- ds ekSle foKku ls lacaf/kr vk¡dM+k lalk/ku iz.kkyh dk mi;ksx djrs gq, Hkkjr ekSle foKku foHkkx, ubZ fnYyh esa Hkkjr ds HkwfLFkj ekSle mixzg dYiuk&1  ds vfrmPp foHksnu jsfM;ks ehVj ¼oh- ,p- vkj- vkj-½ isyksM ds tyok"i pSuy ¼5-7 E;ww- ,e-&7-1 E;ww- ,e-½ dk mi;ksx djrs gq, Hkkjr ekSle foKku foHkkx ds useh izpkyukRed vk/kkj ij ekpZ 2008 ls tyok"i iou ds vk¡dM+s izkIr fd, tkus yxs gSaA gky gh esa bl mRikn dks izkIr djus ds fy, iz;ksx esa yk, x, ,yxksfjFe esa la’kks/ku fd, x, gSaA Hkkjr ekSle foKku foHkkx ds izpkyukRed lfefr {ks= fun’kZ ¼,y- ,- ,e-½ ds iwokZuqekuksa ds LFkku ij 1°×1° ds foHksnu ij jk"Vªh; i;kZoj.k izkxqfDr dsUnz ¼,u- lh- bZ- ih-½ HkweaMy iwokZuqeku iz.kkyh ¼th- ,Q- ,l-½ ls izkIr fd, x, izFke vuqekfur iwokZuqeku QhYMksa dk mi;ksx O;ogkj esa ewyHkwr ifjorZu djus ds fy, fd;k x;k gSSA bl v/;;u esa 40 fMxzh  iwoZ & 129 fMxzh iwoZ vkSj 40 fMxzh nf{k.k & 40 fMxzh mRrj ds {ks= ds vraxZr bZ- lh- ,e- MCY;w- ,Q- fun’kZ iwokZuqeku ds vk¡dM+ksa dk mi;ksx djrs gq, izpkyukRed tyok"i iou ds vk¡dM+ks dh xq.koRrk dh tk¡p dh xbZ gS buls izkIr gq, ifj.kkeksa ls ;g irk pyk gS fd tyok"i iou ds vPNh xq.koRrk okys vk¡dM+ks dh la[;k esa mYys[kuh; :Ik ls o`f) gqbZ gSA bZ- lh- ,e- MCY;w- ,Q- izFke vuqekfur iwokZuqeku QhYM dh rqyuk esa dYiuk & 1 ds vkj- ,e- ,l- bZ- ls izkIr fd, x, tyok"i iou ds vk¡dM+ks esa 5 ,e-@,l- dh o`f) gqbZ gSA ftudh rqyuk lkekU;r% fo’o ds vU; HkwfLFkj ekSle foKkufd mixzgksa ls mlh izdkj ds izkIr fd, x, ifj.kkeksa ds lkFk dh tkrh gSA varr% ,l- ,- Vh- vks- ch- ds lkFk lkFk ch- ;w- ,Q- vkj- nksuks QksjesV esa mi;ksxdrkZvksa ds izpkyukRed mi;ksx ds fy, mUur xq.koRrk okys ;s tyok"i iou th- Vh- ,l- ij izsf"kr fd, tkrs gaSA 

ebZ 2008 ls tqykbZ 2009 rd dh vof/k ds Øeokj jsfM;kslkSans izs{k.kksa vkSj vDrwcj ls fnlEcj 2008 dh vof/k ds ;wjksih; ehfV;ksslsV & 7  vk¡dM+ksa ls izkIr fd, x, e/; mifjru Lrj dh iouksa ds miyC/k vk¡dM+ks dk mi;ksx djrs gq, tyok"i iou dh izekf.kdrk  ds fy, =qfViw.kZ fo’ys"k.k Hkh foLrkj ls fd, x, gSA  jsfM;kslkSans vk¡dM+ksa ds lkFk fd, x, fo’ys"k.k ls irk pyk gS fd dYiuk & 1 tyok"i iou ds izHkko esa la’kks/ku ls igys &2 ls ysdj +4 ,e-@,l- rd dh ifjorZu’khyrk Fkh vkSj la’kks/ku ds i'pkr~ ;g 4     ,e-@,l- dk eku yxHkx fLFkrj gks x;kA jsfM;kslkSans iouks ds lanHkZ esa 100&500 gsDVkikLdy Lrjksa ds e/; mRiUu  iouksa ds vkj- ,e- ,l- bZ- la’kks/ku ls igys 4-2 ls 9-2 ,e-@,l- dh ifjf/k esa FksA rFkkfi vDrwcj] 2008  ls tc la’kks/ku fd, x, rks ;s yxHkx 4 ,e-@,l- ds djhc fLFkj eku rd de gks x,A bldh rqyuk th- ,e- ,l- ¼tkiku½ vkSj ehfV;kslsV ¼;wjksih;½ uked vU; mixzg izpkydksa }kjk lkekU;r% mlh :Ik esa izkIr fd, x, ifj.kkeksa ds lkFk dh xbZ gA rFkkfi vU; mixzgksa dh rqyuk esa bldk izHkko dqN vf/kd gSA izsf{kr fd, x, mPp izHkko ¼fc;kl½ dk ,d dkj.k ;g gS fd fun’kZ tfur izFke vuqekfur iwokZuqeku QhYM esa dbZ ckj rkieku lajpuk ds ifj"—r fooj.k lgh rjhds ls izLrqr ugha fd, tkrs gaSA bl fn’kk esa izkIr gq, lHkh ifj.kkeksa ls ;g irk pyk gS fd ,y- ,- ,e- ds LFkku ij ,u- lh- bZ- ih- ds fun’kZ izFke vuqekfur iou QhYM dk mi;ksx djus ds ckn dYiuk &1 ls izkIr fd, x, tyok"Ik iou ds vk¡dMksa esa vuqdwy lq/kkj gqvk gSA fof’k"V pØokrksa ds ekeyksa ds v/;;u Hkh fd, x, gSa vkSj ;g ik;k x;k gS fd dYiuk &1 ls izkIr fd, x, tyok"Ik iou ds vk¡dMs pØokrksa ds Hkkoh iFk dk iwokZuqeku yxkus ds fy, mi;ksxh gksrs gSaA  blesa ;g Hkh irk pyk gS fd lkekU;r%  mUur dYiuk &1 tyok"Ik iou ds vk¡dM+ksa ¼MCY;w- oh- MCY;w-½ ehfV;ksLVsV &7 ls izkIr iouksa ds vk¡dM+ksa ds vuq:Ik gS D;ksafd ;s flukWfIVd  ekiØe izokg iSVuZ dks lgh rjhds ls izLrqr djrs gSaA

ABSTRACT. Derivation of Water Vapor Winds (WVWs) using water vapor channel (5.7μm- 7.1μm) of Very High Resolution Radiometer (VHRR) payload onboard India’s KALPANA-1 geostationary meteorological satellite started in March, 2008 on a routine operational basis at India Meteorological Department (IMD), New Delhi using upgraded INSAT-2E meteorological data processing system of IMD. Recently a modification has been introduced in the algorithm used for derivation of this product. The primary change introduced is making use of first guess forecast fields obtained from National Center for Environmental Prediction (NCEP) Global Forecast System (GFS), at a resolution of   1º × 1º instead of forecasts of operational Limited Area Model (LAM) of IMD. In the present study, the quality check of operational WVWs has been carried out using ECMWF Model forecast data, covering the area 40ºE-129ºE and 40ºS-40ºN. Results show a significant increase in the number of good quality WVWs. The RMSE of KALPANA-1 derived WVWs, as compared to ECMWF first guess forecast field has improved to 5 m/s which are generally comparable with the similar results of other geostationary meteorological satellites in the world. Finally, these WVWs of improved quality are transmitted on GTS for operational use by the end users in both SATOB as well in BUFR formats. 

Detailed error analysis has also been carried out for validation of WVWs using collocated radiosonde observations for the period from May 2008 to July 2009 and the available mid-upper level winds derived from European METEOSAT-7 data for the period from October to December 2008. The analysis with radiosonde data shows that before modification the bias of KALPANA-1 WVWs was variable between -2 and +4 m/s and after modification it has become almost steady to a value of 4 m/s. The RMSE of derived winds between 100 and 500 hPa levels with reference to the radiosonde winds ranged from 4.2 to 9.2 m/s before modification. However, from October 2008 onwards when modifications were made it has reduced to almost steady value of approximately 4 m/s. This is comparable with similar results generally obtained by the other satellite operators such as GMS (Japan) and METEOSAT (European). However, the bias is slightly higher as compared to that of other satellites. One of the reasons for observed high bias is the fact that fine details of temperature structure are sometimes not brought out properly in the model generated first guess forecast field. The overall results show consistent improvements in KALPANA-1 derived WVWs after using model first-guess wind field from NCEP instead of LAM. Case studies of specific cyclones have also been done and it is found that the KALPANA-1 derived WVWs are useful for predicting the future track of the cyclones. It is also found that the improved KALPANA-1 WVWs are in general in good agreement with METEOSAT-7 derived winds as they bring out the synoptic scale flow patterns very well.
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lkj & ouLifr ¼izfrcy@vizfrcy½ dh fLFkfr dk ekuhVju djus ds fy, izlkekU;h—r vUrj ouLifr lwpdkad ¼,u- Mh- oh- vkbZ-½ ,d ljy lwpdkad gS ftls mixzg ds vk¡dM+ksa ls izkIr fd;k tk ldrk gSA vr% bl {ks= esa fd, tk jgs v/;;uksa ls ,u- Mh- oh- vkbZ- ds ek/;e ls o"kkZ ds le; ouLifr dh izfrfØ;kvksa dk irk yxkus dk iz;kl fd;k x;k gSA o"kZ 1982&2003 dh vof/k ds ,u- Mh- oh- vkbZ-  vkSj o"kkZ ds vk¡dM+ksa dk mi;ksx djrs gq, lw[ks dk ekuhVju djus ds fy, ,u- Mh- oh- vkbZ-  dh mi;ksfxrk ij fopkj&foe’kZ fd;k x;k gSA ,u- Mh- oh- vkbZ- dh folaxfr dh rqyuk vuqdwy o"kksZa ds o"kkZ ds izfr’kr izR;arj ds lkFk dh xbZ gSA buls izkIr ifj.kkeksa ls o"kkZ ds izfr’kr izR;arj lfgr ,u- Mh- oh- vkbZ- ds e/; mYys[kuh; laca/k dk irk  pyk gSA fiNys nks n’kdksa ds nkSjku Hkkjr esa ouLifr iSVuZ esa vk, ifjorZuksa dk fo’ys"k.k djus ds               fy, 1982&2003 dh vof/k esa mRrj if’peh Hkkjr ¼21( m- & 31( m-] 68( iw- & 78( iw-½  vkSj e/; Hkkjr  ¼22( m- & 27( m-] 70( iw- & 77( iw-½ vkSj izk;}hih; Hkkjr ¼16( m- & 21( m-] 74( iw- & 79( iw-½ ds fy, vkSlru ,u- Mh- oh- vkbZ- vkSj ekSleh o"kkZ ¼twu&flracj½ dh le; J`a[kykvksa ds ikYV rS;kj fd, x,A buls izkIr ifj.kkeksa ls mRrj if’pe vkSj e/; Hkkjr esa js[kh; laca/k dk Li"V :Ik ls irk pyrk gSA ,u- Mh- oh- vkbZ- dh folaxfr;k¡ vkSj vuqorhZ laoguh o"kkZ ls mRrj if’pe Hkkjr esa 0-69 vkSj e/; Hkkjr esa 0-57 ds mYys[kuh; jS[kh; laca/k dk irk pyrk gS tks 1% Lrj ij  egRoiw.kZ gS fdUrq izk;}hih; Hkkjr esa ;g laca/k mYys[kuh; ugh ik;k x;k gS tks ek= 0-04 gSA Hkkjr esa vkSlru ,u- Mh- oh- vkbZ- ds izofRr fo’ys"k.k ls ;g irk pyk gS fd fiNys nks n’kdksa esa Hkkjr ds 'kq"d —f"k iFkksa esa ouLifr dh fLFkfr esa dkQh lq/kkj gqvk gSA

ABSTRACT. Normalized Difference Vegetation Index (NDVI) is a simple index to monitor the state of vegetation (stressed/unstressed) which can be derived from satellite data. Hence an attempt is made to find out the vegetation responses to rainfall through NDVI over the study area. Applicability of NDVI in drought monitoring is discussed using the NDVI and rainfall data for the period 1982-2003. The anomaly of NDVI is compared with the percentage departure of rainfall of corresponding years. Results showed a significant relation between the NDVI with the percentage departure of rainfall. The time series plots of averaged NDVI and seasonal rainfall (June-September) are done for NW India (21° N - 31° N, 68° E - 78° E), Central India (22° N - 27° N, 70° E - 77° E) and Peninsular India (16° N - 21° N, 74° E - 79° E) over the period 1982-2003 to analyze changes in vegetation pattern of India during the last two decades. Results indicated a clear linear relationship over NW and Central India. NDVI anomalies and the corresponding cumulative rainfall showed significantly linear correlation of 0.69 over NW India and 0.57 over Central India significant at 1% level but the correlation is found to be insignificant over Peninsular India which was only 0.04. Trend analysis of averaged NDVI over India showed that during last two decades the vegetation status had quite improved over the dry farming tracts of India. 
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lkj & Hkkjrh; miegk}hi ds iwokZRrj Hkkx esa fLFkr nf{k.k caxky esa ekulwu iwoZ fLFkfr dk lgh&lgh irk yxkus ds fy, lkaf[;dh;  vk¡dM+ksa dk la{ksi.k rduhd] doZ fQfVax fof/k;ksa ,oa vk¡dM+k ijh{k.k izpkykukRed rFkk vizpkykukRed nksuksa] dks viuk;k x;k gSA ;g 'kks/k dk;Z if’peh iBkj vkSj Å¡ph Hkwfe j<+ rFkk nf{k.k caxky ds xkaxs; {ks= esa Qsys 15 izeq[k os/k’kkykvksa esa o"kZ 1969&2000 dh vof/k ds nkSjku vfHkysf[kr vk¡dM+ksa ij vk/kkfjr gSA ekulwu iwoZ o"kkZ dh le:irk vkSj fHkUu fHkUu LVs’kuksa esa bldh fHkUurk dk v/;;u ckVZYl vkSj ØLdy oYyhl ijh{k.kksa ds mi;ksx ls fd;k x;k gSA bu LVs’kuksa ds yxkrkj 30 o"kksZa dh ekSle lwpukvksa dk le; Jsf.k;ksa ds lkFk fo’ys"k.k fd;k x;k gSA vkSj bu {ks=ksa esa ekulwu iwoZ o"kkZ esa gq, nh?kkZof/k tyok;fod cnyko] ekSleh vkSj ekSle pØ esa gq, cnyko dk v/;;u fd;k x;k gSA ;g 'kks/k i= {ks=h; Lrj ij fd, x, v/;;u ds ckotwn ,d fuf’pr izpkyukRed vkSj vizpkyukRed ijh{k.ksa ds mi;ksx dks n’kkZrk gS fQj Hkh tyok;q foKku ds lanHkZ esa bldk vf/kd mi;ksx ugh fd;k x;k gSA 

ABSTRACT. Statistical data summarization techniques, curve fitting methods and statistical tests, both parametric and non-parametric, have been applied to form a comprehensive idea about pre-monsoon weather over South Bengal situated in the northeastern part of the Indian sub-continent. The work is based on surface data recorded at 15 major observatories during the period 1969-2000, spread across the western plateau and highlands, Rarh and Gangetic region of South Bengal. The homogeneity of pre-monsoon rainfall and its variability over different stations has been studied using Bartlett`s and Kruskal Wallis tests. For stations with complete weather information for at least 30 consecutive years, time series analysis has been carried out on rainfall data for a climatological overview of long-term behaviour, seasonal and cyclical fluctuations of pre-monsoon rainfall in those areas. This paper, apart from being a regional study, highlights the use of certain parametric and non-parametric tests, not so widely used in the context of climatology.
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lkj & dsjy esa ekuwlu ds vkxeu vkSj ekulwu ds vkxs c<+us dh rkjh[k esa O;kid :i ls vUrZokf"kZd vkSj vUrjk ekSleh fHkUurk,¡ ikbZ xbZA Hkkjrh; xzh"edkyhu ekulwu dh mRifRr nf{k.kh xksyk/kZ esa esLdsjsu }hi ij ekuh tkrh gSA ekulwu vkus dk ewyHkwr HkkSfrd dkj.k gS & esLdsjsu }hi esa mPp nkc vkSj Hkkjr ds mRrjh if’peh Hkkx esa fuEu nkc ds e/; dh nkc izo.krk] tks ekulwu dh iouksa ds  fy, izsjd cy ds :Ik esa dk;Z djrh gSA bl izdkj ekulwu dh mRifRr vkSj ekulwu ds vkxs c<+us dh fLFkfr leqnz ry nkc {ks= ls ?kfu"B :Ik ls tqM+h gqbZ gSA blds QyLo:Ik bl v/;;u esa leqnz ry nkc {ks= ds laca/k esa ekulwu ds vkjEHk gksus vkSj ekulwu ds vkxs c<+us dh fHkUurk dh tk¡p dh xbZ gSA iapd leqnz ry nkc {ks=] dsjy esa ekulwu ds 'kh?kz vkSj nsj ls vkus ds o"kksZa rFkk ekulwu ds rs+th ls vkus vkSj fuf"Ø; :Ik ls vkxs c<+us ds o"kksZa dh Hkh fo"kerk dks n’kkZrk gSA

ABSTRACT. The dates of onset of monsoon over Kerala and the advance of monsoon exhibit large interannual and intra seasonal variability. The genesis of Indian summer monsoon is considered to be in the southern hemisphere, over the Mascarene Island. The pressure gradient between the high pressure over Mascarene Island and low pressure over North West India is the fundamental physical cause of the monsoon, which acts as a driving force for the monsoon winds. Thus, the genesis of monsoon and its further advance is closely related to the sea level pressure field. With this backdrop, the variability of the onset and advance of the monsoon in terms of sea level pressure field is examined in this study.  The pentad sea level pressure field does show contrast for the years of early and late onset of monsoon over Kerala and also for the years of rapid and sluggish advance of monsoon.

Key words - Monsoon onset over Kerala, Advance of monsoon, Sea level pressure.

MAUSAM, 61, 4 (October 2010), 565-568
551.573 : 633.33 

Evapotranspiration and heat unit requirement of cowpea

CHANABASANAGOUDA  SANGANAGOUDA  PATIL

India Meteorological Department, Palace Road, Bangalore-560 001, India

(Received 5 April 2010, Modified 12 May 2010)

e mail : cspatilmet@rediffmail.com; csgoudapatil@gmail.com
lkj & HkkjkRed eki djus okys ykblhehVjksa dk mi;ksx djrs gq, yksfc;k dh Qly ls gksus okys okLrfod ok"iksRltZu dh ek=k dks ekius ds fy, o"kZ 2004 ,oa 2005 esa [kjhQ dh Qly ds nkSju nks o"kkZsa rd iz;ksx fd, x, gSaA yksfc;k dh cqvkbZ ds ckn Qly xq.kkad dk lIrkg ds lkFk ,d cgqxq.k lekJz;.k lehdj.k rS;kj fd;k x;k gSA bldh cqvkbZ ds NBs lIrkg esa Qly xq.kkad dk mPpre eku 1-015 Ikk;k x;k gSA caxyw: dh tyok;q esa yksfc;k dh Qly esa okLrfod ok"iksRltZu ds vkSlr eku rFkk [kjhQ _rq esa 89 fnuksa dh vof/k ds nkSjku  rki bdkbZ dh vko’;drk,¡ Øe’k% 284-8 fe- eh- rFkk 1293 fMxzh fnol ik, x, gSaA

ABSTRACT. Weighing gravimetric lysimeters are used to measure actual evapotranspiration of cowpea for an experiment conducted for two years during Kharif 2004 and 2005.  A multiple regression equation has been generated for relating crop coefficient of cowpea with week after sowing.  The highest value of crop co-efficient was found to be 1.015 on 6th week after sowing under Bangalore climate, the average values of actual evapotranspiration from cowpea crop and heat unit requirements over a period of 89 days in the Kharif season are found to be 284.8 mm and 1293 degree days respectively. 

Key words - Cowpea, Actual ET, Crop coefficients, Heat units.
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lkj & bl 'kks/k i= ess /kku dh Qly ds fy, rki bdkbZ ,oa fHkUu&fHkUu —f"k ekSle foKku laca/kh lwpukvksa ds LFkkfud vkSj dkfyd forj.k dk v/;;u fd;k x;k gSA /kku dh [ksrh fd, tkus okys Ng {ks=ksa tSls dSfuax ¼xkaxs; {ks= dk fupyk Hkkx½ foØexat ,oa okjk.kklh ¼e/; xkaxs; {ks=½ yqf/k;kuk ¼xkaxs; ikj {ks=½] jk¡ph] ';ke[kq.Vk ¼iwohZ iBkj ,oa igkfM+;ksa esa½ vUukeykbZ uxj ¼iwohZ rV ds eSnkuh rFkk ioZrh; {ks=½ vkSj iÍEch ¼if’peh eSnkuh ,oa ?kkV {ks=½  esa ls vkB bZ- Vh- LVs’kuksa dk p;u fd;k x;k gSA bl 'kks/k esa Qly dks mxkus ds fy, X;kjg pj.kksa  tSls %& cht dk vadqj.k] /kku dk fcpMk rS;kj djuk] jksikbZ] [kjirokj fudkyuk] fujkbZ] ySx Qst] Qwy vkus dh izfd;k dk vkjaHk] /kku esa Qwy dk vkuk] nkuk cuuk] nkus  dk iduk vkSj dVkbZ dk irk yxk;k x;k gSA izR;sd pj.k ds fodkl dh vof/k esa vyx vyx LVs’kuksa ij dkQh fHkUurk ikbZ xbZ gSA foxr ik¡p o"kksZa ds miyC/k vk¡dMksa ls Qly ds fodkl ds fofHkUu pj.kksa ds nSfud vk¡dMsa lxzfgr fd, x, gS vkSj izkIr fd, x, izkpkyksa tSls %& Qly ds fy, vko’;d rki bdkbZ] —f"k tyok;fod o"kkZ lwpdkad ¼,- vkj- vkbZ-½] iSnkokj dh ueh lwpdkad ¼okbZ- ,e- vkbZ-½] 'kq"drk lwpdkad ¼,- vkbZ-½ ds fy, buds vkSlr eku dh x.kuk dh xbZ gSA bl 'kks/k ls ;g irk pyk gS fd /kku dh Qly ds fy, dqy rkih; fMxzh&fnolksa dh vko’;drkvksa esa fHkUurk 1706 fMxzh&fnol ¼jk¡ph esa½ ls 2815 fMxzh fnol ¼’;ke[kq.Vk esa½ ds chp ikbZ xbZ gSA ,slk ik;k x;k gS fd fujkbZ ds pj.k esa rkih; vko’;drk vkjaHk esa lcls vf/kd gksrh gS ¼tks dqy vko’;drk dk 16-7 izfr’kr gksrh gSA½ —f"k tyok;fod lwpdkad ds eku izk;% 100 izfr’kr ls vf/kd gksrs gSaA iSnkokj ds ueh lwpdkad ds vkSlr eku esa fHkUurk 477 fe- eh- ¼fcØexat esa½ ls 1523 fe- eh- ¼iêEch esa½ ds chp ikbZ xbZ gSA bu ekuksa ls ;g irk pyk gS fd fujkbZ dh voLFkk esa rkih; vko’;rk lcls vf/kd gksrh gSA 'kq"drk lwpdkad ekuksa ls irk pyk gS fd fodkl dh vkjafHkd voLFkk esa lkekU; 'kq"drk gksrh gS tks Qly ds fodkl ds vuqlkj c<+rh tkrh gSA

ABSTRACT. The spatial and temporal distributions of heat unit and various agrometeorological indices for the rice crop, are studied in this paper. Eight ET – stations were selected from six rice growing zones, viz., Canning (in lower Gangetic plains), Bikramganj and Varanasi (in middle Gangetic plains), Ludhiana (in trans Gangetic plains), Ranchi, Shymakhunta (in eastern plateau and hills), Annamalai Nagar (in east coast plains and hill region) and Pattambi (in western plains and ghat region). Eleven crop growth stages were identified for this  study, viz., germination, nursery seedling, transplanting, tillering, active tillering, lag phase, panicle initiation, flowering, grain formation, grain maturity and harvesting, the duration of each of the growth stages varied widely, station wise. Daily data were collected growth stagewise for latest available five years and the mean values were computed for the derived parameters, viz., the crop requirements of heat unit, agroclimatic rainfall index (ARI), yield moisture index (YMI), aridity index (AI). The study revealed that for rice crop the total degree days requirement varied from 1706 degree – days (at Ranchi) to 2815 degree – days (at Shymakhunta). It showed primary peak (with 16.7 % of total requirement) at active tillering stage. The ARI values were mostly higher than 100 per cent. The mean YMI values varied widely from 477 mm (at Bikramganj) to 1523 mm (at Pattambi). The values showed main peak at active tillering stage. The AI values showed moderate aridity at early growth stages, which increased at advanced crop growth stages. 

Key words  – 
Heat unit, Growing degree days, Agrometeorological indices, ARI, YMI, AI, Growth stages, Active tillering, Lag phase.
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Lkkj & vkt ds ;qx esa fo|qr ÅtkZ dh deh dks fdlh gn rd iwjk djuk pqukSrhiw.kZ dk;Z gSA fo’o leqnk; fo|qr dh ToyUr leL;k ls vufHkK ughas gS ftls dqN gn rd iou pfDd;ksa }kjk fo|qr mRiknu dj iwjk fd;k tk ldrk gSA thok’e ba/ku lhfer gSa vkSj budk fujUrj mi;ksx ok;q iznw"k.k ,oa Xykscy okfeZax dks c<k+ok nsrk gSA vr% le; vk x;k gS fd ijEijkxr fo|qr mRiknu ds lk/kuksa ds lkFk&lkFk]            xSj&ijEijkxr lk/kuksa ¼tSls lkSj&ÅtkZ] iou&ÅtkZ] ck;ksxSl&ÅtkZ] leqnzh&ÅtkZ] Tokjh;&ÅtkZ ,oa Hkw&xHkhZ; ÅtkZ vkfn½ dks Hkh vktek;k tkuk pkfg,A

fo’o ds jsfxLrku mi&m".k dfVcfU/k; {ks=ksa esa foLrfjr gS tgk¡ ok;q] lw;Z dh fdj.kksa ds lkFk ’kh/kz xeZ gksdj de ncko dk {ks= cukrh gSA ifj.kke Lo:i cgqr rst xfr dh ok;q ¼vka/kh½ izkjEHk gks tkrh gSA if'peh jktLFkku ds pkj lhekorhZ  ftyksa ¼tSlyesj] chdkusj] tks/kiqj ,oa ckM+esj tgk¡ gtkjksa oxZ fdyksehVj Hkwfe iFkjhyh o jsr ds Vhys gS½ esa mfpr izca/ku] LFkku o e’khu dk p;u djds iou pfDd;ksa dks LFkkfir dj fo|qr mRiknu fd;k tk ldrk gSA 

izR;sd flukWfIVd vkWolZ ij yh xbZ ok;q xfr dks pkj Jsf.k;ksa esa oxhZ—r fd;k x;kA gYdh xfr  dh ok;q ¼g = 0 ls 9 fd- eh- iz- ?ka-½] e/;e xfr dh ok;q ¼e = 10 ls 14 fd- eh- iz- ?ka-½] rst xfr dh ok;q           ¼r =15 ls 19 fd- eh- iz- ?ka½] ,oa cgqr rst xfr dh ok;q ¼c = 20 fd- eh- iz- ?ka- o vf?kd½A lHkh pkjkas LFkkuksa ds fy, ok;q xfr ds vkWdM+s nl o"kksZ ¼1 tuojh 1999 ls 31 fnlEcj 2008½ ds fy, laxzfgr fd;s x;s] mudk Js.khokj vko`fr oxhZdj.k fd;k x;kA xzhu gkml xSlkas }kjk ok;qe.Myh; iznw"k.k dks de djus ds fy,] d`f"k ,oa vkS|ksfxd fodkl gsrq xSj&ijEijkxr ÅtkZ dk fodkl vkt dh izFke vko’;drk gSA 
ABSTRACT. Generation  of  electrical  energy  from  wind-mills, has  assumed  significant  importance  in  the  context  of  the   energy  crisis  over  the world community. As  the fossil fuels  are  limited  and  regular consumption  of  the  same  causes the air pollution  and global  warming, hence it is time to adopt  un-traditional methods like solar-energy, wind-energy, hydro-energy and tidal-energy in addition to traditional methods. 

Subtropical  region  where  most  of  the world’s deserts are spreaded and heat low formed as the day progress and a shallow level strong wind ( Aandhi ) starts to blow from May  to  August. Four frontiers  district of  Western Rajasthan ( i.e.,  Jaisalmer,  Bikaner, Jodhpur and Barmer has been selected, where huge area of land is in the form of hillock and sand–dunes)  can be utilized by installation of wind-mills with proper management, selection of location, type & design of wind-mills.

Wind  recorded  by  anemometer on every synoptic hour has been classified into four categories i.e., light                wind  (L= 0 to 9 kmph ), moderate wind (M=10 to 14 kmph), strong wind (S=15 to 19 kmph) and very strong  wind  (VS= 20 kmph & above). Wind speed data were collected  for all  the  four stations  for ten years period (1 January 1999 to 31 December 2008 ). Category wise frequency distributions for all the stations have prepared. To get-rid  of green  house  gases  effect  of  air  pollution, un-traditional  energy development methods  have  to  be  implemented  for  safer  environment  and  development  of  agriculture  and industrialisation.

Key words & Wind power, Wind mill, Energy crisis, Frequency distribution.            
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lkj  & ck<+ vkSj lw[kk tSlh pje ?kVukvksa ds izcU/ku rFkk ty HkaM+kj.k vkSj fudklh dk;kZsa ds  vuqdwyre fMtkbu ds fy, izk;% viokg dk iwokZuqeku djuk egRoiw.kZ gSA viokg ds iwokZuqeku ds fy, o"kkZ viokg ¼vkj- vkj-½ ekWMyksa dks cgqr izHkko’kkyh vkSj O;kogkfjd ek/;e ekuk tkrk gSA vkj- vkj- ekMqyu ds fy, izlaHkkO;] ladYukRed] fu/kkZj.kkRed] CySd ckWDl bR;kfn tSls ekWMy vklkuh ls miyC/k gSA bl 'kks/k i= esa csrok vkSj pEcy ds {ks=ksa ds fy, viokg ds iwokZuqeku gsrq —f=e raf=dk latky ¼,- ,u- ,u-½ vkSj lekJ;.k ¼vkj- bZ- th-½ fof/k ds mi;ksx dk v/;;u fd;k x;k gSA viokg iwokZuqeku gsrq ,- ,u- ,u- vkSj  vkj- bZ- th- fu"iknu dk vkdyu djus ds fy, ekWMy n{krk] lglaca/k xq.kkad] oxZ ek/; ewy =qfV vkSj oxZ ek/; fujis{k  =qfV tSls ekWMy fu"iknu lwpdksa dk mi;ksx fd;k x;k gSA v/;;u fd, tkus okys vk¡dM+ksa gsrq ,- ,u- ,u- vkSj vkj- bZ- th- ls iwokZuqeku esa lVhdrk dk irk yxkus ds fy, lkaf[;dh; izkpyksa dk iz;ksx fd;k x;k gSA bl v/;;u ls ;g irk pyk gS fd csrok vkSj pEcy {ks=ksa ds fy, viokg iwokZuqeku gsrq            —f=e raf=dk latky mfpr gSA

ABSTRACT. Prediction of runoff is often important for optimal design of water storage and drainage works and management of extreme events like floods and droughts. Rainfall-runoff (RR) models are considered to be most effective and expedient tool for runoff prediction.  Number of models like stochastic, conceptual, deterministic, black-box, etc. is commonly available for RR modelling. This paper details a study involving the use of Artificial Neural Network (ANN) and Regression (REG) approaches for prediction of runoff for Betwa and Chambal regions. Model performance indicators such as model efficiency, correlation coefficient, root mean square error and root mean absolute error are used to evaluate the performance of ANN and REG for runoff prediction. Statistical parameters are employed to find the accuracy in prediction by ANN and REG for the data under study. The paper presents that ANN approach is found to be suitable for prediction of runoff for Betwa and Chambal regions. 

Key words - Artificial neural network, Performance indicators, Rainfall, Regression, Runoff. 
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lkj & 18 vxLr 2008 dks dkslh ck¡/k ds iq’rs esa njkj dk irk pyk ftlds dkj.k bldh ty /kkjk us viuk ekxZ cny fy;k vkSj blds QyLo:Ik blds igys okys tyekxZ ds iwoZ esa 120 fd-eh- ds bZnZ fxnZ ,d u;k ty ekxZ cu x;kA iq’rs esa njkj iMus ls yxHkx 2832 eh-3 izfr ls-+ ty  vR;kf/kd rsth ls cgkj fudy vk;k ftlls egsUnz jktekxZ esa njkjsa vk xbZZa vkSj blds ckn blus nf{k.k dh vksj c<rs gq, 1892 ls 1921 ds unh ds NksMsa gq, ekxZ ij unh dk :Ik ys fy;k vkSj bl izdkj igys okyh njkj us lh-ywi cukrs gq, xaxk dh rjQ lh/kk ekxZ ys fy;kA bl v/;;u esa vxLr 2008 ds nkSjku dkslh unh tyxzg.k esa fouk’kdkjh ck<+ ls lacaf/kr ekSle oSKkfud igyqvksa dks foLrkj ls crk;k x;k gSA blls ;g tkfgj gS fd fouk’kdkjh ck< dkslh tyxzg.k esa dsoy o"kkZ ds dkj.k ugh vkrh gS ;g njkj unh izca/ku dh xyr uhfr;ksa] ekuo dh mis{kk vkSj ck¡/k ds p<+ko can ds [kjkc j[kj[kko ds dkj.k iM+rh gS ¼flUgk 2009½A

ABSTRACT. A breach in embankment of Kosi barrage was reported on 18 August, 2008 which has changed its course and resulted in a fresh channel around 120 km to the east of its previous channel. At the time of failure of the embankment, gushing out of about 2832 m3/s water with great impact breaking into the Mahendra Rajmarg and then taking a southward route into the old 1892-1921 abandoned course of the river, thus leaving the pre-breach C-loop and following a straight route to the Ganga. In this study meteorological aspect are analysed in details in relation to the catastrophic flood in the Kosi river catchment during August 2008. It seems that this catastrophic flood may not be solely due to rainfall in the catchment of Kosi. The breach is due to incorrect strategies of river management, human negligence and poor maintenance of afflux bund of the barrage (Sinha, 2009).

Key words -  Catchment, Areal Rainfall, Synoptic Situation, Flood, QPF.
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lkj & bl 'kks/k i= esa nf{k.kh ekulwu _rq ds nkSjku X;kjg o"kksZa ds vk¡dMksa ¼1998&2008½ ds vk/kkj ij ;equk tyxzg.k ds fupys {ks=ksa ¼,y- okbZ- lh-½ ds fy, ifjek.kkRed o"kZ.k iwokZuqeku ¼D;- ih- ,Q-½ tkjh djus ds fy, ,d flukWfIVd vuq:Ik fun’kZ rS;kj fd;k x;k gSA o"kZ 2009 ds nf{k.kh if’peh ekuwlu _rq ds nkSjku ln`’; flukWfIVd fLFkfr ds fy, izkIr gq, vkSlr {ks=h; o"kkZ ¼,- ,- ih-½ ds lkFk bl fun’kZ ls izkIr gq, ifj.kkeksa dh tk¡p dh xbZ gSA bl fun’kZ dk fu"iknu  izfr’kr 86% rd lgh ns[kk x;k gS vkSj izpaM ?kVukvksa esa ;g gsMhd fLDy Ldksj ¼,p- ,l- ,l-½ eku 0-9 ds lkFk 100% lgh ns[kk x;k gSA nf{k.kh if’peh ekulwu 2009 ds rF;ksa ls ;g irk pyk gS fd dsUnzh; ty vk;ksx dks ck<+ iwokZuqekuksa dh lqfo/kk nsus ds fy, flukWfIVd vuq:i fun’kZ] 24 ?kaVs igys ifj.kkekRed o"kZ.k iwokZuqeku ¼D;w- ih- ,Q-½ lVhdrk vkSj lgh dq’kyrk ds lkFk ns ldrk gSA

ABSTRACT. The paper formulates a synoptic analogue model for issuing Quantitative Precipitation Forecast (QPF) for Lower Yamuna Catchment (LYC) based upon eleven years data (1998-2008) during southwest monsoon season. The results so derived were verified with realized Average Areal Precipitation (AAP) for the corresponding synoptic situation during 2009 southwest monsoon season. The performance of the model was observed Percentage Correct (PC) up to 86 %  and for extreme events showed 100% correct with Heidke Skill Score (HSS) value 0.9. The experience during south west monsoon 2009 has shown that Synoptic analogue model can produce 24 hours advance QPF with accuracy and greater skill to facilitate the flood forecasters of Central Water Commission.

Key words -  AAP, QPF, Synoptic analogue model, Rain storms, Yamuna, Catchment, Flood, Ranges.
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lkj & fnlEcj&tuojh ds eghuksa esa dqgjk Nk, jguk lkekU; ?kVuk gksrh gS tks dsoy mRrjh Hkkjr esa gh ugha vfirq caxykns’k vkSj ikfdLrku esa Hkh gksrh gSA dqgjs dh vf/kdre ckjackjrk fnYyh vkSj blds lehiorhZ {ks=ksa esa ns[kh xbZ gSA blls tuojh 1969 ls 1988 ds nkSjku vf/kdre rkieku Hkh izHkkfor gqvk] ;g fHkUurk 20-6 ls 21-5 fMxzh lsfYl;l ds chp jgh vkSj o"kZ 2005 ds nkSjku ;g 18-9 fMxzh lsfYl;l rFkk o"kZ 2010 esa 19-03 fMxzh lsfYl;l jghA dqgjs dk fufeZr gksuk vkSj bldk yEcs le; rd cuk jguk eq[; :Ik ls lrg iou] lkisf{kd vknzZrk] U;wure rkieku ,oa bldh vofLFkfr ij fuHkZj djrk gSA vf/kdre ?kuk dqgjk 285 ?kaVsa] 190 ?kaVsa vkSj 176 ?kaVs dk Øe’k% o"kZ 1998&99] 2002&03 vkSj 2009&10 esa jgkA ekg tuojh 2010 ds nkSjku 5 if’peh fo{kksHk cus ftlls mRrjh Hkkjr esa ok;qeaMy esa ueh dh ek=k esa o`f) gks xbZ vkSj lrg iou dh xfr yxHkx 5 ukWV~l ;k blls de jgkA blls fupys Lrj ,oa fgery esa izfrykseu dh Hkh fLFkfr gqbZA dqgjk vkSj fgeakdry ds chp dksbZ egRoiw.kZ laca/k ugha ns[kk x;k gSA rFkkfi izfrykseu dh dqgjk ds fufeZr gksus esa egRoiw.kZ Hkwfedk jgh gSA mRrjh Hkkjr ds foLr`r {ks=] caxykns’k vkSj ikfdLrku ds Åij dqgjk ds ekWuhVju ds fy, mixzg ls izkIr Li"V fp=ksa ij Hkh fopkj fd;k tkuk pkfg,A

ABSTRACT. Sheet of fog is a common scenario during December-January months, which not only occurs in northern India but also in Bangladesh and Pakistan. Maximum fog frequency is noticed in Delhi and adjoining areas. This also affected the maximum temperature during January 1969-88, it varied between 20.6-21.5° C and during 2005 it was 18.9° C and 19.03° C during 2010. Formation of fog and its sustainability mainly depends upon surface wind, relative humidity, minimum temperature and persistency. Maximum dense fog was 285, 190 and 176 hours in 1998-99, 2002-03 and in 2009-10 respectively. During the month of January 2010 there were 5 western disturbances which enhanced the moisture over northern India, surface wind speed remained around 5 kt or less. Inversion in lower levels and freezing level has also been taken into consideration. No significant relation was found between fog and freezing level. However, inversion layer played an important role in formation of fog. Visible satellite imageries have also been taken into consideration to monitor fog over vast area of northern India, Bangladesh and Pakistan. 

Key words  -  
Dense fog, Radiation cooling, Relative humidity, Horizontal & vertical wind anomaly, Surface wind, Lower level inversion and temperature.
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lkj & LFkkuh; izdh.kZu ds fy, xkÅflu fun’kZ O;kid :i ls iz;ksx esa yk;k tkus okyk fun’kZ gSA izfriou lesfdr lkanz.k dks izkIr djus ds fy, xkÅflu QkeZwys  dks ikbaV L=ksr ¼th- ih- ,e-½ ls fujarj le>us gsrq lekdfyr fd;k x;k gSA lekdfyr lkanz.k dks izkIr djus ds fy, bjfou] ikoj ykW] fczxl] ekud i)fr vkSj foHkDr flXek FkhVk i)fr uked vyx&vyx  ;kstukvksa dk iz;ksx fd;k tk ldrk gSA blds lkFk&lkFk dksiugsxu] MsuekdZ ls izkIr fd, x, izsf{kr lkanz.k ds vk¡dM+ksa ds vuq:Ik ikbZ tkus okyh loZJs"B  ;kstuk ds ckjs esa tkudkjh izkIr djus ds fy, bl fun’kZ esa ikoj ykW] iYe jkbl vkSj lkaf[;dh; mik;ksa esa v/kksiou dh xfr dk Hkh iz;ksx fd;k x;k gSA

ABSTRACT. The Gaussian model is the most extensively used model for local dispersion. The Gaussian formula for a continuous release from a point source (GPM) is integrated to get crosswind integrated concentration. Different schemes such as Irwin, power law, Briggs, Standard method, and split sigma theta method can be used to obtain integrated concentration. Also downwind speed in power law, plume rise and Statistical measures are used in the model to know which is the best scheme agrees with the observed concentration data obtained from Copenhagen, Denmark.

Key words -  Crosswind integrated concentration, Different schemes, Plume rise, Statistical measures.
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lkj & bl v/;;u esa egklkxj lrg iou xfr  vkSj fn’kk ds lkFk ifjdfyr fd, x, lrg tykorZ {ks=ksa ds fdOd LdSV ls izkIr vk¡dM+ksa dk mi;ksx djrs gq, fgUn egklkxj ds mRrj esa m".kdfVca/kh; pØokrksa ds mRiUu gksus dh voLFkk ds nkSjku lrg tykorZ esa c<+ksrjh dh tk¡p dh xbZ gSA bl v/;;u ds fy, 2004&2009 ds nkSjku bl {ks= esa  cus Ng m".kdfVca/kh; pØokrksa ; vfXu] fgck:] ekyk] vkdk’k] ujfxl vkSj Q;ku dks pquk x;k gSA ;g irk pyk gS fd pØokr ds mRiUu gksus okys {ks= esa pØokr ds mRiUu gksus ls igys LdSVªksehVj esa lrg tykorZ ¼Hkzfeyrk½ esa cgqr vf/kd c<+ksrjh gqbZ gS] leqnz esa  tykorZ ¼Hkzfeyrk½ ds vonkc dh fLFkfr esa ?kuhHkwr gksus ;k ,d fnu igys pØokr ds mRiUu gksus okys {ks= esa leqnz lrg ds tykorZ pje voLFkk esa ns[ks x, gSaA rFkkfi pØokr ds cuus okys {ks= esa bldh c<+ksrjh dh izo`fRr bl ra= ds cuus ls dqN fnu igys vkjaHk gks tkrh gSA vr% {ks= ds vk¡dM+s le; ls 2&3 fnu igys caxky dh [kkM+h vkSj vjc lkxj esa mRiUu gksus okys m".kdfVca/kh; pØokrksa dh lwpuk LdSVªksehVj dh lgk;rk ls izkIr fd, x, lrg tykorZ okys {ks= ds vk¡dM+ksa dh izkxqfDr dk ladsr ns ldrs gaSA bl rduhd dk iz;ksx djrs gq, fgan egklkxj ds mRrj esa pØokr ls iwoZ ds fuxjkuh ds le; ds ckjs esa  le; ls iwoZ lwfpr djuk laHko gSA

pØokr ds mRiUu gksus dh voLFkk ds nkSjku pje lrg tykorZ folaxfr vkSj mlds thou pØ ds nkSjku ra= ds pje :Ik ls rhoz gksus ds le; tykorZ folaxfr ds chp dksbZ laca/k ugha ik;k x;k gSA nwljs 'kCnksa esa pØokr ds mRiUu gksus dh voLFkk ds nkSjku pje lrg tykorZ dh folaxfr pØokr ds vkxs pydj mlds vf/kdre ?kuhHkwr gksus dk ladsr ugha nsrh gSSA

ABSTRACT. Utilizing surface vorticity fields computed with the ocean surface wind speed and direction data obtained from QuikSCAT, a study has been undertaken to investigate the increase in surface vorticity during the genesis phase of tropical cyclones over the north Indian Ocean. Six named tropical cyclones; Agni, Hibaru, Mala, Akash, Nargis and Phyan which formed over the region during 2004-2009 have been selected for this purpose. It has been found that there was a steep rise in scatterometer based surface vorticity before the formation of a cyclone in the cyclogenesis region. The peak surface vorticity in the genesis region was observed on the day of intensification of the vortex to the depression stage or a day earlier. However, the rising trend in the genesis region begins a few days before the formation of the system. Thus, the surface vorticity fields derived on the basis of scatterometer data can provide predictive indication of the genesis of tropical cyclones over the Bay of Bengal and Arabian Sea with a lead time of 2-3 days. Using this technique it is possible to increase the lead time of pre-cyclone watch period over the north Indian Ocean.

No relationship was found between the peak surface vorticity anomaly during the genesis phase and the surface vorticity anomaly at the time of peak intensity of the system during its life cycle. In other words, the peak surface vorticity anomaly during genesis phase does not provide any indication of future maximum intensity of the cyclone.

Key words  - 
Scatterometer, Surface Vorticity, Anomaly, Tropical Cyclone, North Indian Ocean, QuikSCAT Winds, Cyclogenesis.
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lkj & o"kZ 1994 ls 1996 rd [kjhQ dh Qly ds nkSjku fd, x, iz;ksxksa ls izkIRk fd, x, vk¡dM+ksa dk mi;ksx djrs gq, le; ds lkFk ewaxQyh ds Qly  xq.kkad dks crkus ds fy, ,d fun’kZ fodflr fd;k x;k gSA chp cksus ds nlosaa lIrkg esa Qly xq.kkad dk pje eku 1-07 ik;k x;k gSA ewaxQkyh dh Qly ds fy, vkSlr ty mi;ksx vkSj ty mi;ksx dh {kerk Øe’k% 315-6 fe- eh- vkSj 4-22 fd-xzk-@gS-@fe- eh- ikbZ xbZ gSA

ABSTRACT. A model has been developed for relating crop coefficient of groundnut with time using the data generated by an experiment conducted during kharif 1994 to 1996. The peak value of crop co-efficient was found to be 1.07 on 10th week after sowing. The average water use and water use efficiency  for groundnut crop are found to be  315.6 mm and 4.22 kg/ha/mm respectively.

Key words – Groundnut, Actual evapotranspiration, Crop coefficient, Water use efficiency.
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lkj & dqYyq ?kkVh i;ZVu vkSj —f"k  ls lacaf/kr dk;ksZa ds fy, izfl) gSA ijUrq gky gh esa bls tyok;fod fHkUurkvksa ds fy, egRoiw.kZ ekuk tkus yxk gSA ;gk¡ ij U;wure vkSj vf/kdre rkiekuksa dh izo`fr esa c<+ksrjh ns[kh xbZ gS ijUrq okf"kZd o"kkZ dh izo`fr esa dksbZ cnyko ugha vk;k gSA okf"kZd o"kkZ dh izo.krk ctkSM+k esa lekJ;.k js[kk ls _.kkRed ¼uhps½ rFkk dVjku esa /kukRed ¼vf/kd½ ns[kh xbZ gS ijUrq nksuksa dh fLFkfr;ksa esa dksbZ egRoiw.kZ cnyko ugha ns[kk x;k gSA okf"kZd o"kkZ ¼22%½ vkSj ekulwu _rq dh o"kkZ ¼33%½ ds fHkUurk xq.kkad esa okf"kZd o"kkZ rFkk nf{k.kh if’pe ekWulwu o"kkZ ds lkFk fLFkjrk dks n’kkZrs gSa ijUrq ,slk ns[kk x;k gS fd ekulwu vf/kd o"kkZ okys eghuksa esa cny x;k gSA ctkSM+k esa i'p ekulwu _rq ds nkSjku gksus okyh o"kkZ esa vkSj dVjku esa lnhZ esa gksus okyh o"kkZ esa vf/kd fHkUurk ns[kh xbZ gSA fiNys n’kd dh vof/k dh rqyuk esa gky ds o"kksZa esa gqbZ o"kkZ dh ek=k esa fxjkoV vf/kd ns[kh xbZ gSA ctkSM+k esa ekfld] ekSleh vkSj okf"kZd vkSlr U;wure rkieku esa fxjkoV dk :[k ns[kk x;k gS tcfd dVjku esa blesa c<+ksrjh dk :[k ns[kk x;k gS ijUrq nksuksa gh LVs’kuksa ds vf/kdre rkieku esa c<+ksrjh ns[kh xbZ gSA 'kjn _rq ds nkSjku U;wure rkieku esa dkQh fHkUurk jgrh gS tcfd xzh"e _rq esa vf/kdre rkieku esa fHkUurk jgrh gSA gky ds le; esa vf/kdre vkSj U;wure nksuksa gh rkiekuksa esa vf/kd c<+ksrjh dh fLFkfr dk irk pyk gSA

ABSTRACT. Kullu valley is famous for tourism and agricultural activities but recently it has assumed importance for studies on climatic variability. There is an increasing trend in minimum and maximum temperatures but no trend in annual rainfall. The slope of regression line for annual rainfall was negative at Bajaura and positive at Katrain but both were non significant. The coefficient of variation for annual rainfall (22 %) and for monsoon rainfall (33 %) was showing the consistence of annual and southwest monsoon rainfall but, a shifting of monsoon from its wettest months was observed. The rainfall was most variable during post monsoon season at Bajaura and in winter at Katrain. The decreasing rate in rainfall was higher during the recent period than the decadal period. Monthly, seasonal and annual average minimum temperature was showing decreasing trend at Bajaura and an increasing trend at Katrain, but, maximum temperature is increasing at both the stations. The minimum temperature was most variable during the winter season whereas the maximum temperature was during summer. Higher the altitude higher the variability in minimum temperature but lower the altitude higher the variability in maximum temperature. Both maximum and minimum temperatures were showing a higher rate of increasing during the recent period.

Key words -  Rainfall, Temperature, Climatic trend, Analysis, Kullu valley.
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Prediction of solar radiation with air temperature data in a 

coastal location in Tamilnadu 
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lkj & bl 'kks/k i= dk eq[; mÌs’; rfeyukMq jkT; ds rVh; LFkku vUukeyS uxj esa nSfud lkSj fofdj.k dk vkdyu djus ds fy, gjxzhOl fofdj.k QkewZyk dh dk;Z iz.kkyh dk ewY;kadu djuk gSA Hkkjr ekSle foKku foHkkx dh vUukeyS uxj esa fLFkr os/k’kkyk esa izsf{kr vf/kdre rkieku ¼Tmax½ vkSj U;wure rkieku ¼Tmin½ ds vk¡dM+ksa dk mi;ksx djds gjxzhOl fofdj.k QkewZyk }kjk nSfud lkSj fofdj.k dh x.kuk dh xbZ gS vkSj blesa lek;kstu xq.kkad ¼KRS½ 0-19 fu;ksftr fd;k x;k gSA izfrfnu izsf{kr /kwi ds ?kaVsokj vk¡dM+ksa dks ysdj vkaXlVªkWe&izsldkWV QkewZyk ds mi;ksx ls Hkh nSfud lkSj fofdj.k dh x.kuk dh xbZ gSA nksuksa QkewZyksa ls izkIr fd, iwjs o"kZ ds lkSj fofdj.k ds ekuksa esa vf/kd varj ik, x, gSa blfy, fopkjk/khu LFkku ds v/;;u ds fy, lek;kstu xq.kkad ¼KRS½ fu/kkZfjr fd;k x;k gS ftlls fd fu/kkZfjr lek;kstu xq.kkad ds mi;ksx ls nSfud lkSj fofdj.k dk lgh <ax ls iwokZuqeku fn;k tk lds vkSj blls lacaf/kr ok"iksTltZu dk Hkh lgh <ax ls vkdyu fd;k tk ldsA

ABSTRACT. The objective of this study is to evaluate the performance of the Hargreaves’ Radiation formula in estimating daily solar radiation for an Indian coastal location namely Annamalainagar in Tamilnadu State. Daily solar radiation by Hargreaves’ Radiation formula was computed using the observed data of maximum temperature, Tmax and minimum temperature, Tmin, sourced from the India Meteorological Observatory located at Annamalainagar and employing the adjustment coefficient KRS of 0.19. Daily solar radiation was also computed using Angstrom-Prescott formula with the measured daily sunshine hour data. The differences between the daily solar radiation values computed using the formulae were more pronounced in year around. Hence, the adjustment coefficient KRS is calibrated for the study location under consideration so that the calibrated KRS  could be used to better predict daily solar radiation and hence better estimation of reference evapotranspiration.

Key words -  Solar radiation, Hargreaves’ radiation formula, Adjustment coefficient.
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Rate of change of total column ozone and monsoon rainfall - A co-variation with the variable component of 10.7 cm solar flux during pre-monsoon period
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lkj & bl 'kks/k i= esa o"kZ 1997&2005 dh vof/k esa vyx&vyx ekSleksa esa 10-7 lS- eh- lkSj QYDl ds ifjorZu’khy ?kVdksa ls if’peh caxky ds xkaxs; {ks= esa ekulwu dh dqy o"kkZ vkSj nene ¼22( 38´ m- 88( 26´ iw-½ esa dqy dkWye vkst+ksu ¼Vh- lh- vks-½ dh ifjorZu’khyrk dh nj dh ifjofrZrk ij ,d xgu fo’ys"k.k fd;k x;k gSA blesa ekulwu iwoZ vkSj ekulwu dh vof/k esa Vh- lh- vks- ds ifjorZu nj ds lkFk ifjorhZ ?kVd ds e/; lglaca/k izfrdwy Ikk;k x;k gS vkSj ekuwlu ds ckn rFkk 'khr _rq esa ;g lglaca/k mYys[kuh; :Ik ls ldkjkRed Ikk;k x;k gSA bl vof/k esa vyx&vyx _rqvksa ds nkSjku ifjorhZ ?kVd vkSj dqy ekulwu o"kkZ ds e/; iw.kZr;k ux.; :i  ls ldkjkRed lglac/k ik, x, gSaA ekulwu iwoZ _rq ds nkSjku bl v/;;u dh iwjh vof/k esa 10-7 lS- eh- lkSj QYDl ds ifjrohZ ?kVd esa o`f) lfgr lgifjofrZrk ikbZ xbZ gSA laHkkfor fooj.kksa dks Hkh bl 'kks/k i= esa izLrqr fd;k x;k gSA

ABSTRACT. A critical analysis is done on the variation of the rate of change of Total Column Ozone (TCO) over Dum Dum (22° 38′ N, 88° 26′ E) and Total Monsoon Rainfall over Gangetic West Bengal  with the variable component of 10.7 cm solar  flux during different seasons for the period 1997- 2005. An anti-correlation is observed between the variable component with the rate of change of TCO during the pre-monsoon and monsoon period and significant positive correlations during the post-monsoon and winter seasons. Quite insignificant positive correlations are observed between the variable component and Total Monsoon Rainfall during different seasons for this period. A co-variation is observed with the increase in the variable component of 10.7 cm solar flux throughout the period of study only during the pre-monsoon season. Possible explanations are also presented.

Key words -  TCO, 10.7 cm Solar flux, Pre-monsoon, Correlation.
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lkj & ge tkurs gS fd th- ih- ,l- vk¡dM+ksa dk lalk/ku th- ,- ,e- vkbZ- Vh- izkslsflax lkWQVos;j ds }kjk fd;k tkuk =qfV jfgr ugha gSA buesa ls dqN vk¡dM+sa izkslsflax esa fHkUu- fHkUu ekWM;wYl ds lg;ksx ls izkIr fd, x, gSaA vk¡dM+ksa dh xq.koRrk vusd dkjdksa ij fuHkZj djrh gS] tSls fd ekSle laca/kh midj.kksa dh xq.koRrk] ftlls ekSle laca/kh vk¡dM+sa izkIr gksrs gS] izkslsflax dk ,YxksfjFe tks midj.k latky dh le:irk ;k vle:irk ij fuHkZj djrk gS ,oa LFkku dh vofLFkfr vFkkZr~ og LFkku fofHkUu fn’kkvksa esa vojks/k jfgr gS ;k ughaA ubZ fnYyh] eqEcbZ] dksydkrk] xqokgkVh vkSj psUuS ds th- ih- ,l- LVs’kuksa ds oxZ ek/; ewy =qfV;k¡ LFkkfud :Ik ls vkil esa lacaf/kr gksrh gSa vkSj mixzg ds mUu;u dks.k ds vuqlkj buds izs{k.k izkIr fd, tkrs gSA ubZ fnYyh esa o"kZ 2008 ds ekWulwu ds nkSjku dqy o"kZ.kh; tyok"Ik ¼vkbZ- ih- MCY;w- oh-½ dh nSfud fHkUurk 45 fe- eh- ls 65 fe- eh- ds chp n’kkZbZ xbZ gSA 

ABSTRACT. We are aware that the processing of GPS data through GAMIT processing software is not free from errors. Some of them are generated due to different modules involved in processing. The data quality depends so many factors, like quality of met-instrument, which supplies the meteorological data, algorithm of processing which based on the network homogeneity or heterogeneity and location of the site, whether it is free from multi-path etc. The root mean square errors for New Delhi, Mumbai, Kolkata, Guwahati and Chennai GPS stations are spatially correlated and observations are weighted according to the satellite elevation angle. Diurnal variability of Integrated Precipitable Water Vapour (IPWV) has been shown its range from 45 mm to 65 mm for New Delhi during the monsoon season, 2008. 

Key words -  International GPS Service (IGS), Stochastic model and GNSS.
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A dynamical comparison between two recent drought southwest 
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lkj & bl 'kks/k i= esa ÅtkZ foKku ds ifjizs{; esa gky ds nks lw[kk o"kksZa 2002 vkSj 2009 dh xfrdh; :i ls rqyuk djus dk iz;kl fd;k x;k gSA ,slh fofHkUu ÅtkZ dh vof/k;ksa ds fy, 65( iw- ls 95( iw-] 5(m-  ls 35( m- ds chp ds  lhfer {ks= ds mDr nks o"kksZa ds 01 ebZ ls 30 flrEcj ds nkSjku dh fofHkUu vof/k;ksa esa muds mRiUu gksus vkSj muds :ikUrfjr gksus dk vkdyu fd;k x;k gSA ;s vkdyu 01 ebZ ls 30 flrEcj ds nkSjku mDr nks o"kksZa  ds nSfud ,u-lh-bZ-ih- 2-5( x 2-5( vk¡dM+ksa ij vk/kkfjr gSaA

bl v/;;u ls irk pyk gS fd ;|fi nksuksa o"kksZa esa lw[kk iM+k ijUrq 2002 dh rqyuk esa 2009 esa ek/; ekWulwu ifjlapj.k nSfud] ekfld]  vkSj ekSleh iSekus ij dkQh det+ksj jgkA nSfud iSekus ij ek/; ekWulwu ifjlapj.k ds det+ksj gksus ds dkj.k  twu ls flrEcj 2009 ds nkSjku rqyukRed :Ik ls ekWulwu ds nkSj yacs jgs ftlesa {ks=h; miyC/k foHko ÅtkZ ls {ks=h; xfrt ÅtkZ [C(Az,Kz)] ds :ikUrj.k dk eku udkjkRed jgkA C(Az,Kz)  ds ekSleh dqy eku vkSj ekfld dqy eku ds cM+s udkjkRed ekuksa ls ekfld vkSj ekSleh iSekus ij ek/; ekWulwu ifjlapj.k ds det+ksj gksus dk irk pyrk gSA

bl v/;;u ls ;g Hkh irk pyk gS fd nksuksa o"kksZa esa miyC/k {ks=h; foHko ÅtkZ ls miyC/k Hkaoj foHko ÅtkZ [C(Az,AE)] ds :ikUrj.k ds ekSleh dqy eku ¼twu ls flrEcj½ ldkjkRed Fks ijUrq 2009 esa blds ifjek.k dk Øe 10-4J/kg/cm2/sec Fkk tcfd 2002 esa ;g 10-6J/kg/cm2/sec Fkk ftlls ;g irk pyrk gS fd e/;&v{kka’kh; if’peh iouksa dk izHkko 2009 esa dkQh vf/kd Fkk ftlds dkj.k 2009 esa ek/; ekWulwu ifjlapj.k det+ksj jgkA

ABSTRACT. An attempt has been made to compare dynamically the recent two drought years, viz., 2002 and 2009, from energetics aspects. For that different energy terms, their generation and conversion among different terms have been computed during 1st May - 30th September for the above two years over a limited region between 65° E &      95° E, 5° N & 35° N. These computations are based on daily NCEP 2.5° × 2.5° data during 1st May - 30th September of the above two years. 

The study shows that although for both the years we had drought, the mean monsoon circulation itself was much weaker in 2009 as compared to 2002, in daily, monthly as well as in the seasonal scale. The weaker mean monsoon circulation, in daily scale, has been demonstrated by comparatively longer spells during June-September 2009 with negative value of conversion of zonal available potential energy to zonal kinetic energy 
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  indicate weaker mean monsoon circulation in monthly and in the seasonal scale. 

The study also shows that in both years, the Seasonal total (June-September) of conversion of zonal available potential energy to eddy available potential energy
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 was positive, but in 2009 its order of magnitude was     10-4 J/kg/cm2/sec where as in 2002 it was 10-6 J/kg/cm2/sec, indicating that the influence of mid-latitude westerly was much more in 2009, which may have attributed towards weaker mean monsoon circulation in 2009. 

Key words & Energetics, South west monsoon, KE, APE, Drought.

MAUSAM, 62, 2 (April 2011), 145-162
551.58 
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lkj & bl 'kks/k i= esa Hkkjr ds 215 LVs’kuksa dh fof’k"V vknzZrk] lkisf{kd vknzZrk vkSj 'kq"d cYc rkieku dh okf"kZd vkSj ekSleh izo`fRr;ksa ds fo"k; esa v/;;u fd;k x;k gSA bu izo`fRr;ksa ds fo’kys"k.k ls izkIr gq, ifj.kkeksa ls 90 izfr’kr ls vf/kd LVs’kuksa ij 1969&2007 ds nkSjku Hkkjr esa gok dh ueh esa c<+ksrjh ds izek.k feys gS ftlls fof’k"V vknzZrk esa o`f) dh izo`fr dk irk  pyk gSA ns’k dh fof’k"V vknzZrk vkSj lkisf{kd vknzZrk  tyok;fod ek/; Øe’k% 14-1 xzk- izfr fd- xzk- vkSj 63-9 izfr’krsa gSa vkSj ekulwu o"kkZ _rq esa lkisf{kd vknzZrk dks NksM+dj lHkh ekSleksa esa izo`fRr;ksa esa fo’ks"k c<+ksrjh ns[kh xbZ gSA fof’k"V vknzZrk] lkisf{kd vknzZrk vkSj 'kq"d cYc rkieku esa okf"kZd izo`fRr;k¡ Øe’k% (0-23 xzk-@fd- xzk- izfr n’kd] (0-85 izfr’kr izfr n’kd] (0-04 fMxzh ls. izfr n’kd ikbZ xbZ gSA fof’k"V vknzZrk] lkisf{kd vknzZrk vkSj 'kq"d cYc rkieku esa _rqfu"B izo`fRr;ksa ds vkdM+sa egRoiw.kZ gSa vkSj xzh"e _rq ¼(0-30 xzk-@fd-xzk- izfr n’kd½, 'khr _rq ¼(1-49 izfr’kr izfr n’kd½  vkSj ekulwu _rq ¼(0.11 ls- izfr n’kd½ esa lcls vf/kd gSA LFkkfud :i ls fof’k"V vknzZrk vkSj lkisf{kd vknzZrk  esa izo`fRr;ksa esa c<+ksrjh mRrj] mRrj if’pe] e/; vkSj nf{k.k iwoZ Hkkjr esa vf/kd Li"V :Ik ls ikbZ xbZ gSA lkisf{kd vknzZrk  vkSj 'kq"d cYc rkieku esa LFkkfud iSVuZ dh izo`fRr;k¡ iwjd gSa vkSj izHkkoh :i ls lac) gSA tEew d’ehj vkSj mRrj iwohZ Hkkjr esa lkisf{kd vknzZrk dh izo`fRr;ksa esa yxkrkj deh ikbZ xbZ gSA  

ns’k ds vf/kdka’k Hkkxksa esa xzh"e _rq esa lkisf{kd vknzZrk vkSj ekulwu _rq esa 'kq"d cYc rkieku esa izo`fRr;ksa dh c<+ksrjh  ds ifj.kkeLo:i yksxksa dks vf/kd cspSuh dk lkeuk djuk iM+rk gSA bl c<+ksrjh ds dkj.k gksus okyh cspSuh ds LFkkfud iSVuZ ls irk pyrk gS fd tSls&tSls ekSle xzh"e _rq ls ekulwu _rq dh vksj c<+rk gS rks mRrj vkSj if’pe fn’kk dh vksj Hkh cspSuh dh fLFkfr esa o`f) gksrh gSA

ABSTRACT. Annual and seasonal trends in specific humidity, relative humidity and dry bulb temperature based upon 215 stations across India are studied. The results of trend analysis show evidence of an increase in air moisture content over India during 1969-2007 with more than 90% stations showing increasing trends in specific humidity. Climatological means of specific humidity and relative humidity for the country are 14.1 g/kg and 63.9% respectively and trends are significantly increasing for all periods except for relative humidity in monsoon season. Annual trends               in specific humidity, relative humidity and dry bulb temperature are +0.23 g/kg per decade, +0.85% per decade and +0.04° C per decade respectively. Seasonal trends in specific humidity, relative humidity and dry bulb temperature             are statistically significant and highest in summer (+0.30 g/kg per decade), winter (+1.49% per decade) and monsoon (+0.11° C per decade) respectively. Spatially, the increasing trends in specific humidity and relative humidity are more coherent over north, northwest, central and southeast India. Spatial patterns of trends in relative humidity and dry bulb temperature are complementary and strongly correlated. Relative humidity trends are consistently decreasing over Jammu and Kashmir and northeast India.

Increasing trends in summer season relative humidity and monsoon season dry bulb temperature over large parts of the country contribute significantly to upward trend in human discomfort. The spatial patterns of discomfort index show that the aerial extent of uncomfortable conditions increases both north and westwards as season progresses from summer to monsoon. 

Key words ‒  
Air temperature, Dew point temperature, Relative humidity, Specific humidity, Vapour pressure, Saturation vapour pressure, Discomfort index, Trend, Correlation.
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lkj & bl 'kks/k i= esa 1981&2008 ds vizSy vkSj ebZ ekg ds nkSjku Hkkjr ekSle foKku foHkkx           ¼vkbZ-,e-Mh-½ dh 26 os/k’kkykvksa ds fy, vk¡dM+ksa ds vk/kkj ij iwokZsaRrj vkSj mlds lehiorhZ  iwohZ Hkkjr ds {ks=ksa esa xtZ ds rwQku] vksyk vkSj paMokr dh tyok;fodh fodflr djus dk iz;kl fd;k x;k gSA bu {ks=ksa esa fLFkr Hkkjrh; ok;q lsuk ¼vkbZ-,-,Q-½ dh 08 os/k’kkykvksa ls fy, x, 1991&2008 rd dh vof/k ds vk¡dM+ksa dk Hkh mi;ksx fd;k x;k gSA xtZ ds lkFk rwQku dh varj okf"kZd o varjkekSleh fofo/krk] tyok;q iforZu ds igyqvksa vkSj nSfud fofo/krk dk fo’ys"k.k rFkk foospuk dh xbZ gSA

bl {ks= esa xtZ ds lkFk rwQku] vksyk vkSj paMokr ds fnuksa dh vko`fr vkSj le; ls cM+s iSekus ij gksus okyh LFkkfud fofo/krk dk irk pyk gSA ioZrh; {ks=ksa vkSj rVh; {ks=ksa ,slh xfrfof/k;k¡ vf/kd gksrh gSA gky gh ds o"kksZa esa mM+hlk ds nf{k.k rVh; {ks=  vkSj rVh; if’pe caxky  ds dqN Hkkxksa esa xtZ ds lkFk rwQku ds fnuksa dh la[;k esa c<+ksrjh ns[kh xbZ gS rFkk mRrjh rVh; mM+hlk] ef.kiqj] fetksje  vkSj f=iqjk ds dqN Hkkxksa esa deh dh izo`fr ns[kh xbZ gSA

ABSTRACT. In this study an attempt has been made to develop climatology of thunderstorm, hail and squall over the northeast and adjoining east India region based on data of 26 India Meteorological Department (IMD) observatories for the months of April and May during 1981-2008. The data of 8 Indian Air Force (IAF) observatories in these regions which are available for the period of 1991-2008 have also been considered. The interannual & intraseasonal variation, climate change aspects and diurnal variation of occurrence of thunderstorms have been analysed and discussed. 

The frequency and time of occurrence of thunderstorm, hail and squall days over the region show large spatial variation. The orographically dominant regions as well as the coastal areas are more prone for such activity. There is increasing trend in number of thunderstorm days over some parts of south coastal Orissa and coastal West Bengal and decreasing trend over some parts of north coastal Orissa, Manipur, Mizoram and Tripura in recent years.

Key words & Thunderstorm, Hail, Squall, Climatology, Frequency, Trend. 
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lkj & Qlyksa dh iSnkokj ekSleh ifj?kVukvksa ls dkQh izHkkfor gksrh gSa blfy, tyok;q  esa fdlh Hkh izdkj ds ifjorZu ls Qly dh mit ,oa mRikndrk cgqr vf/kd izHkkfor gksxhA _rqxr vk/kkj ij Qly dh mit ds iwokZuqeku ds fy, ,u-okbZ-Mh- fo’kys"k.k ds mi;ksx ls ;g irk pyk gS fd vf/kdre rkieku ls o"kZ 2020 rd iwohZ mRrj izns’k esa pkoy dh iSnkokj esa izfr gSDVs;j 1-0 ls 1-1 izfr’kr rd dh deh gks ldrh gSA blh izdkj U;wure rkieku ls iwohZ mRrj izns’k esa  pkoy dh iSnkokj esa izfr gSDVs;j 1-5 ls 1-9 izfr’kr rd dh deh gks ldrh gSA o"kkZ ds Hkkoh ifjn`’; ls ,slk irk pyrk gS fd nf{k.k&if’pe ekulwu o"kkZ pkoy dh iSnkokj dks fu;af=r djus okyh eq[; dkjd gksxhA fcgkj jkT; esa xsg¡w ds mRiknu esa vf/kdre rkieku  dh Hkwfedk iwohZ mRrj izns’k dh rqyuk esa vf/kd egRoiw.kZ gSA ekWMy dk iwokZuqeku gS fd vf/kdre rkieku esa o`f) ds dkj.k o"kZ 2080 ds var rd fcgkj jkT; esa xsg¡w dh iSnkokj esa 5&6 izfr’kr dh deh gks ldrh gS tcfd ;g deh iwohZ mRrj izns’k esa 1-5 & 2 izfr’kr rd dh gks ldrh gSA

ABSTRACT. Production of crops is greatly influenced by weather phenomena and therefore any change in climate will have major effects on crop yield and productivity. Using NYD analysis for prediction of crop yield on seasonal basis, it has been observed that maximum temperature may cause the reduction in yield of rice in Eastern Uttar Pradesh by 1.0 to 1.1% per ha by 2020. Similarly, minimum temperature may decrease the yield of rice by 1.5 to 1.9% per ha in Eastern Uttar Pradesh. From future scenario of rainfall it was observed that south-west monsoonal rainfall would be the major factor for controlling the yield of rice. The role of maximum temperature for wheat production in Bihar state is more significant as compared to Eastern Uttar Pradesh. The model predicts that wheat yield may decrease by 5-6% in Bihar state due to increase in maximum temperature by the end of 2080 whereas this decrement in Eastern Uttar Pradesh may be 1.5-2.0%. 

Key words & Climate change, Agriculture, Global warming, Rainfall and rice. 
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lkj & bl le; Hkkjr ekSle foKku foHkkx uohure lkaf[;dh; rduhdksa ds vk/kkj ij rS;kj ekWMYl dk dq’kyrkiwoZd mi;ksx djrs gq, nf{k.kh&if’peh ekulwu _rq ds fofHkUu izdkj ds ekfld vkSj _rqfu"B izpkyukRed  iwokZuqeku tkjh dj jgk gSA izpkyukRed ekWMYl ij fu;fer :Ik ls iqufoZpkj fd;k tkrk gS vkSj 'kks/k dk;ksaZ ds }kjk blesa vkSj lq/kkj yk;k x;k gSA lewps ns’k esa nf{k.kh & if’peh ekulwu _rq ¼twu&flrEcj½ dh o"kkZ dk iwokZuqeku nsus ds fy, vHkh gky gh esa ykxw fd;k x;k la[;kRed bUlSEkcy iwokZuqeku iz.kkyh dk mi;ksx fd;k x;k gSA blds vykok ns’k ds pkjksa HkkSxksfyd {ks=ksa ¼if’peksRrj Hkkjr] iwokZsRrj Hkkjr] e/; Hkkjr vkSj nf{k.k izk;}hi½ esa ekWulwu _rq dh o"kkZ dk iwokZuqeku nsus ds fy, vkSj lewps ns’k esa ekulwu _rq ds mRrjk}Z esa o"kkZ ds fy, iwokZuqeku nsus ds fy, ekWMYl fodflr fd, x, gaSA lewps ns’k esa tqykbZ] vxLr vkSj flrEcj ds eghuksa esa gkssus okyh ekfld o"kkZ dk izpkyukRed iwokZuqeku tkjh djus ds fy,  Hkh ekWMYl fodflr fd, x, gSA Hkkjr ekSle foKku foHkkx }kjk o"kZ  2010 ds nf{k.kh&if’peh ekulwu o"kkZ ds fy, tkjh fd, x, izpkyukRed iwokZuqekuksa dk foospu fd;k x;k rFkk bls izekf.kr fd;k x;kA blds vfrfjDr lewps ns’k esa  _rq dh o"kkZ dk Hkkjr ekSle foKku foHkkx ds vykok ns’k ds vusd tyok;q 'kks/k laLFkkuksa }kjk la[;kRed vkSj xR;kRed ekWMYl ij vk/kkfjr fd, x, iz;ksxkRed iwokZuqekuksa ij Hkh fopkj foe’kZ fd;k x;k gSA

lewps ns’k ds  fy, o"kZ 2010 esa nf{k.kh&if’peh ekulwu _rq esa fn;k x;k ekfld vkSj _rqfu"B nh?kZdkyhu izpkyukRed iwokZuqeku lVhd jgk gSA gkyk¡fd pkjksa HkkSxksfyd {ks=ksa ¼if’peksRrj Hkkjr] e/; Hkkjr] iwoksZRrj Hkkjr vkSj nf{k.k  izk;}hih; Hkkjr½  ds fy, _rq o"kkZ dk iwokZuqeku mruk lgh ugh jgkA nf{k.kh izk;}hi Hkkjr esa o"kkZ dk iwokZuqeku okLrfod  o"kkZ ls vf/kd vkdfyr fd;k x;k Fkk tcfd iwoksZRrj Hkkjr esa okLrfod o"kkZ dk vkdyu de fd;k x;k FkkA ns’k ds fofHkUu tyok;q 'kks/k laLFkkuksa }kjk lewps ns’k esa _rq ds nkSjku gqbZ o"kkZ  ds iz;ksxkRed iwokZuqekuksa esa Hkh dkQh fHkUurk ikbZ xbZ gS ¼,y-ih-,- dk 91 izfr’kr & 112 izfr’kr½A

ABSTRACT. At present, India Meteorological Department (IMD) issues various monthly and seasonal operational forecasts for the south-west monsoon season using models based on latest statistical techniques with useful skill.  Operational models are reviewed regularly and improved through in house research activities.  For the forecasting of the south-west monsoon season (June – September) rainfall over the country as a whole, a newly introduced statistical ensemble forecasting system is used.  In addition, models have been developed for the forecast of the monsoon season rainfall over four geographical regions (NW India, NE India, Central India and South Peninsula) of the country and forecast for the rainfall over the second half of the monsoon season over the country as a whole.  Models have also been developed for issuing operational forecast for the monthly rainfall for the months of July, August & September over the country as a whole.  Operational forecasts issued by IMD for 2010 south-west monsoon rainfall have been discussed and verified.  In addition, the experimental forecasts for the season rainfall over the country as a whole based on both statistical and dynamical models received from various climate research institutes within the country other than IMD are also discussed.

The operational monthly and seasonal long range forecasts issued for the 2010 southwest monsoon season for the country as a whole were accurate. However, forecasts for the season rainfall over the 4 geographical regions (Northwest India, Central India, Northeast India and south Peninsular India) were not accurate as the forecast for South Peninsular India overestimated the actual rainfall and that for northeast India underestimated the actual rainfall.  The experimental forecasts for the season rainfall over the country as whole from various climate research institutes within the country showed large variance (91 % - 112% of LPA).

Key words  & 
Operational long range forecasting, Indian southwest monsoon rainfall, India Meteorological Department, rainfall-crop production relationship, Statistical ensemble forecasting system etc.
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lkj & bl 'kks/k&i= esa izo`fr ,oa n’ked izkS|ksfxdh dk mi;ksx djrs gq, lQnjtax gokbZ vM~Ms ij gqbZ lkIrkfgd o"kkZ rFkk o"kkZ _rq ds nkSjku fHkUu&fHkUu vof/k ds o"kkZ vkdM+ksa dk fo’kys"k.k djus dk iz;kl  fd;k x;k gSA laiw.kZ vof/k ds nkSjku gq, ifjorZuksa dks tkuus ds fy, n’kdokj fo’kys"k.k djus dk iz;kl fd;k x;k gSA o"kZ esa lIrkg la- 23 ls 38 osa ds nkSjku tk o"kkZ gksrh gS mls o"kkZ _rq dgk tkrk gSA bl 'kks/k i= esa o"kZ 1901 ls 2000 rd dh vof/k ds lkIrkfgd o"kkZ vkdM+ksa dk mi;ksx fd;k x;k gSA  pw¡fd _rq esa gqbZ o"kkZ dk fo’kys"k.k djus ds fy, lIrkg ,d NksVh vof/k gksrh gS blfy, pkj lIrkgksa ds vyx&vyx lewg cuk, x, gS tSls %& 1 ls 4 dks ,- lewg] 5 ls 8 dks ch- lewg vkSj blh izdkj Mh- rd ds lewgA izxkeh _rq ds v/;;u ds fy, lewgksa ds lfEeyu  tSl ,- $ch-] ,-$ch-$lh- rFkk ,-$ch-$lh-$Mh- ds lHkh fo’kys"k.k dh vko’;drk gS tSlk fd bl 'kks/k&i= esa lkIrkfgd ,oe lewg ds fy, fd;k x;k gSA

100 o"kksaZ ds vkSlr lkIrkfgd o"kkZ forj.k ds cgqinh oØ ¼iksfyuksfe;y doZ½ 1 izfr’kr Lrj ij lglaca/k xq.kkad ¼0-94½ dk eku cgqr vf/kd ?kukRed n’kkZrk gSA lkIrkfgd vkSlr o"kkZ  ds fHkUurk xq.kkad esa 5 osa ls 8 osa rFkk 10 osa n’kd esa le:irk fn[krh gSA 100 o"kksZa ds lkIrkfgd o"kkZ ds vkSlr fHkUurk  xq.kkad ds  izksQkby esa pkSFks lIrkg ls 11 osa lIrkg rd le:irk fn[krh gSA 8 osa lIrkg esa o"kkZ pje lhek ij gksrh gSA lkIrkfgd o"kkZ ds laiw.kZ n’ked  ds fo’kys"k.k ls irk pyk gS fd lHkh n’kedksa esa lIrkg la- 1 ls 8 rd esa o"kkZ esa o`f) dh izo`fr fn[kh gS vkSj mlds ckn lIrkg la- 9 ls vkxs lHkh n’ked ekuksa ds fy, fxjkoV dh izo`fr ns[kh xbZ gSA lewg lh- dk izofr fo’kys"k.k eq[; :Ik ls ?kukRed izo`fr dks n’kkZrk gS ftldk lglaca/k 5 izfr’kr Lrj ij 0-20 vf/kd gSA gkyk¡fd lHkh lewgksa ds n’kedksa ds izofr fo’kys"k.k 1 izfr’kr Lrj ij cgqr mPp lglaca/k xq.kkad ¼lh-lh-½ yxHkx $0-95 dks n’kkZrs gSaA lewgksa ds lfEefyr izo`fr fo’kys"k.k ,-$ch-$lh- rFkk ,-$ch-$lh-$Mh- lewgksa ds fy, ?kukRed izo`rksa dks n’kkZrsa gS ftldk lglaca/k xq.kkad  5 izfr’kr Lrj ij 0-25 ,oa 0-20  gSA bu lewgksa ds fy, n’kedksa dh izo`fr esa Hkh cgqr vf/kd lglaca/k xq.kkad 1 izfr’kr Lrj yxHkx 0-95 ls vf/kd fn[krk gSA lQnjtax gokbZ vM~Ms ij vkSlr o"kkZ] vR;f/kd o"kkZ vkSj de o"kkZ ik¡posa] lkrosa  rFkk pkSFksa n’ked esa ns[kh xbZ gS ftuds eku Øe’k % 594 fe- eh-] 708 fe-eh- rFkk 472 fe- eh- ik, x, gSA nks vk/kh  'krkCnh tSls %& 1901 ls 1950 ,oa 1951 ls 2000 rd dh vof/k ds fo’ys"k.k ls fdlh egRoiw.kZ izo`fr dk irk ugha pyk gSA

ABSTRACT. The analysis of weekly rainfall and of different period during rainy season of Safdarjang airport using techniques like trend and decile have been attempted. Decadal analysis is also attempted to see any changes during the entire period. Rainy season is defined as rainfall received from week no. 23rd to 38th. Weekly rainfall data for period 1901 to 2000 is utilized for this location. As week is a shorter period to analyze rainfall for the season groups of different periods consisting of 4 weeks such as 1-4 as ‘A’, 5-8 as ‘B’ and so on up to ‘D’ is formed. For study of progressive season combination of groups such as ‘A+B’, A+B+C and ‘A+B+C+D’ are also subjected to analysis as done for weekly as well for group. 

The average weekly rainfall distribution indicates very high positive value of coefficient of correlation (0.94) significant at 1% level. The coefficient variation (C.V.) of weekly average rainfall shows consistency from decade 5th to 8th and 10th. Profile of average C.V. of weekly rainfall for 100 years shows consistency from week 4 to 11. Week no. 8 shows peak of rainfall. Overall decile analysis of weekly rainfall shows increasing tendency from week no. 1 to 8 for all deciles and then decreasing tendency from week no. 9 on words for all decile values. Trend analysis of group ‘C’ shows significant positive tendency with correlation as +0.20 significant at 5% level. However trend analysis of deciles of all groups shows very high C.C. around +0.95 at 1% level. Trend analysis of combination of groups shows positive trend for A+B+C and for A+B+C+D with a C.C. of 0.25 and 0.20 at 5% level. Trend of deciles for these groups also shows very high C.C. values around +0.95 at 1% level. Average, excess and deficient rainfall seen at Safdarjung airport is 5th, 7th and 4th decile with values as 594, 708 and 472 mm respectively. Analysis of two halves of century, viz., 1901-50 and               1951-2000 shows no significant trend. 

Key words & Week, Rainfall, Decile, Trend, Decade, Analysis, Safdarjang, Rainy season.
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lkj & bl 'kks/k i= esa caxykns’k esa xtZ okys rwQkuksa ds cuus ds fy, vuqdwy fofHkUu la’kksf/kr lwpdkadksa ds egRoiw.kZ ekuks dk irk yxkus ds fy, Hkh"k.k xtZ okys rwQku@dky cSlk[kh dh ?kVuk ls lacaf/kr fofHkUu la’kksf/kr fLFkj lwpdkad dk v/;;u fd;k x;k gSA ekWfMQkbM Økl VksVy buMSDl  ¼MCT½] ekWfMQkbM ofVZdy VksVy buMSDl ¼MVT½] ekWfMQkbM VksVy VksVyLk buMSDl ¼MTT½] ekWfMQkbM LosV baMSDl ¼MSWI½] ekWfMQkbM  K&buMSDl  ¼MKI½ vkSj ekWfMQkbM ,uthZ buMSDl ¼MEI½ tSls ekWfMQkbM buLVsfcyVh buMkbfll lqcg ds le; esa {kksHkeaMy esa CT, VT, TT, SWI, KI, vkSj EI dh rqyuk  esa vf/kd vfLFkjrk fn[krs gSA <kdk esa 0000 ;w-Vh-lh- ij fofHkUu ekWfMQkbM vfLFkj lwpdkad ds MCT ( 20 fMxzh ls-] MVT( 26 fMxzh l-s] MTT( 46 fMxzh l-s] MSWI ( 300, MKI ( 40 fMxzh ls-] vkSj MEI (-6 twyl@xzk-  caxykns’k esa dky cSlk[kh dh ?kVuk ds egRoiw.kZ eku gSA la’kksf/kr fLFkj lwpdkad dk LFkkfud :Ik ls forj.k djus  ls irk pyk gS fd dky cSlk[kh dh ?kVuk dh rkjh[kksa esa 0000 ;w-Vh-lh- ij fo’ks"k :Ik fcgkj] if’pe caxky vkSj lehiorhZ caxykns’k esa lrg ij cus fuEu nkc {ks= esa vf/kdre vfLFkjrk ikbZ xbZ gSA

izpaM rwQku dh rhozrk okyh Hkh"k.k dky cSlk[kh ds fy, <kdk esa 0000 ;w-Vh-lh- ij fofHkUu la’kksf/kr vfLFkj lwpdkad gS % tks caxykns’k esa dky cSlk[kh dh ?kVuk ds fy, Øe’k% MCT ( 20 fMxzh ls-] MVT      ( 28 fMxzh l-s] MTT ( 50 fMxzh l-s] MSWI (500, MKI ( 42 fMxzh ls- vkSj MEI (-8 twyl@xzk- gSA

ABSTRACT. The present study is an attempt to study different Modified Stability Indices in relation to the occurrence of severe thunderstorms/nor’westers in order to find out the critical values of different modified indices favorable for the formation of thunderstorms in Bangladesh. Computations have also been made for the stations in and around Bangladesh for studying the spatial distribution of the modified stability indices. The Modified Instability Indices such as Modified Cross Total Index (MCT), Modified Vertical Total Index (MVT), Modified Total Totals Index (MTT), Modified SWEAT Index (MSWI), Modified K-Index (MKI) and Modified Energy Index (MEI) show greater instability of the troposphere in the morning as compared to CT, VT, TT, SWI, KI and EI. The critical values of different modified instability indices at 0000 UTC over Dhaka are: MCT ( 20° C, MVT ( 26° C, MTT ( 46° C, MSWI ( 300, MKI ( 40° C and MEI < -6 joules/gm respectively for the nor’westers to occur in Bangladesh. The spatial distributions of modified stability indices have revealed that maximum instability lies over the area of surface low pressure especially over Bihar, West Bengal and adjoining Bangladesh at 0000 UTC on the dates of occurrence of nor’westers. Nor’westers occur at the eastern end of the maximum instability.

For severe nor’westers of tornadic intensity, the critical values of different modified instability indices at 0000 UTC over Dhaka are: MCT ( 20° C, MVT ( 28° C, MTT ( 50° C, MSWI (500, MKI ( 42° C and MEI < -8 joules/gm respectively for the nor’westers to occur in Bangladesh.
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lkj & Hkkjrh; {ks= esa ioZrh; {ks= ls izkjafHkd izokg rFkk {ks= esa cuus okyh flukWfIVd iSekuk iz.kkfy;ksa dh ijLij fØ;k ds dkj.k iwoksZRrj Hkkjr esa xzh"edkyhu ekulwu _rq esa LFkkfud vkSj dkfyd ifjorZu’khyrk dk irk pyrk gSA bl v/;;u dk mís’; iwoksZRrj Hkkjr  vkSj mlls lac) flukWfIVd iz.kkfy;ksa dh nSfud ekulwu o"kkZ dh LFkkfud ifjorZu’khyrk dh eq[; fo’ks"krkvksa dk irk yxkuk gSA /ofu ds eq[; ?kVdksa dks vyx djus dk izeq[k ?kVd fo’ys"k.k ¼ih- lh- ,-½ ,d vPNk ek/;e gS vkSj bldk vuqiz;ksx 10 o"kksZa ¼1991&2000½ dh vof/k ds iwoksZRrj Hkkjr ds leku :Ik ls forfjr 50 dsUnzksa ds nSfud ekulwu o"kkZ ¼twu&flrEcj½ vk¡dM+ksa ij fd;k x;k gSA flukWfIVd iz.kkfy;ksa ds lkFk egRoiw.kZ izeq[k ?kVdksa ¼ih-lh-½ dh lac)rk dh iqf"V blh vof/k ds nkSjku iwoksZRrj Hkkjr vkSj mlds fudVorhZ {ks= esa nSfud flukWfIVd iz.kkfy;ksa }kjk dh xbZ gSA

iwoksZRrj Hkkjr es nSfud ekulwu o"kkZ dh yxHkx 46 izfr’kr dqy ifjorZu’khyrk crkus okys 8 izeq[k ?kVd egRoiw.kZ gSa tks fofHkUu HkkSfrd izfØ;kvksa dh fo’ks"krk crkrs gSaA iwoksZRrj Hkkjr es vPNs ekulwu dh fLFkfr ls tqMk igyk izeq[k ?kVd mi fgeky;h if’pe caxky ¼,l-,p-MCY;w-ch-½ esa fuEu nkc {ks= dh fo’ks"krk crkrk gSA blh izdkj  nwljk izeq[k ?kVd iwohZ e/; izns’k vkSj NRrhlx<+ ¼bZ-,e-ih-lh-½ esa fuEu Lrjh; pØokrh; ifjlapj.k ¼lkbflj½ ds dkj.k vPNs ekulwu dh fLFkfr dh fo’ks"krk crkrk gS] rhljk izeq[k ?kVd fcgkj esa vonkc ds dkj.k vPNs ekulwu dh fLFkfr dh fo’ks"krk crkrk gS] pkSFkk izeq[k ?kVd v:.kkpy izns’k esa fuEu Lrjh; pØokrh; ifjlapj.k dh fo’ks"krk crkrk gS] ik¡pok ?kVd vkSj NVok¡ izeq[k ?kVd Øe’k% if’peh e/; [kkMh esa fuEu nkc ds dkj.k ekulwu dh detksj fLFkfr rFkk rVh; vkU/kz izns’k ds mRrj esa e/; {kksHkeaMyh; Lrj  ¼,e-Vh-,y-½ rd QSys pØokrh; ifjlapj.k dh fo’ks"krk crkrk gS] lkrok¡ rFkk vkBok¡ izeq[k ?kVd caxykns’k vkSj mRrj if’pe [kkM+h esa ,e-Vh-,y- rd QSys pØokrh; ifjlapj.k  o"kkZ dh xfrfof/k dh fo’ks"krk crkrk gSA

,l- eksM esa bu egRoiw.kZ izeq[k ?kVdksa ds ?kw.kZu ds vuqlkj iwoksZRrj Hkkjr esa vkB leo"kkZ okys {ks= curs gSa ftuesa izR;sd {ks= ,d egRoiw.kZ izeq[k ?kVd ds lkFk izcy :i ls lac) jgrk gSA

ABSTRACT. The summer monsoon rainfall over northeast India shows characteristic spatial and temporal variability due to the interaction of basic monsoon flow with orography and the synoptic scale systems developing over Indian region. The aim of this study is to find out the main features of spatial variability of daily monsoon rainfall over northeast India and associated synoptic systems. The principal component analysis (PCA) is a good tool to filter out the main components from the noise and this is applied to daily monsoon rainfall (June-September) data of 50 almost uniformly distributed stations of northeast India over a period of 10 years (1991-2000). The association of synoptic systems with significant principal components (PC) has been confirmed by analyzing daily synoptic systems over northeast India and neighbourhood during the same period. 

Eight PCs explaining about 46% of the total variance of daily monsoon rainfall over northeast India are significant and can be attributed to different physical processes. The first PC associated with good monsoon condition over northeast India may be attributed to low over Sub Himalayan West Bengal (SHWB). Similarly, the second PC may be attributed to good monsoon condition due to low level cyclonic circulation (cycir) over East Madhya Pradesh and Chattisgarh (EMPC), third PC to good monsoon condition due to depression over Bihar, fourth PC to good monsoon condition due to low level cycir over Arunachal Pradesh, fifth and sixth PCs to weak monsoon condition due to low over west central Bay and cycir extending upto mid tropospheric level (MTL) over North Coastal Andhra Pradesh respectively, seventh and eighth PCs to rainfall activity due to cycir extending upto MTL over Bangladesh and northwest Bay respectively.


According to rotation of these significant PCs in S-mode, northeast India consists of eight homogeneous regions with the rainfall over each region being dominantly associated with one significant PC.

Key words & Principal component analysis, Daily monsoon rainfall, Regionalisation, Northeast India.
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lkj & rfeyukMq esa mRrj iwohZ ekulwu _rq ¼vDrwcj ls fnlEcj½ ds nkSjku gqbZ okf"kZd o"kkZ ds izfr’kr dk dkQh ;ksxnku jgrk gSA  bl 'kks/k i= esa i;kZIr vkxs vkus okys le; rd NksVs LFkkfud eku vFkkZr~ ftyk Lrj ij rfeyukMq esa mRrjiwohZ ekulwu o"kkZ ¼,u-bZ-,e-vkj-½ dk iwokZuqeku yxkus dh i)fr dks izLrqr fd;k x;k gSA iwjs rfeyukMq dks ,d leku nl ftyksa ds lewgksa esa ckaVk x;k vkSj izR;sd lewg ds fy, Hkkjrh; leqnzh f}/kzqo i)fr ¼vkbZ-vks-Mh-,e-½ dk mi;ksx djrs gq, nks vkSj ,d eghus ds vkxs vkus okys le; rd ds fy, iwokZuqeku yxk;k x;kA rfeyukMq ds vf/kdka’k ftyksa esa vxLr&flrEcj ds nkSjku vkbZ-vks-Mh-,e- dk izcy if’peh /kzqo mRrjiwohZ ekulwu xfrfof/k ls O;kid :Ik ls lacaf/kr gksrk gSA ,u-bZ-,e-vkj- vkSj vkbZ-vks-Mh-,e- lwpdkad ds vk¡dM+ksa ls fodflr fd, x, lekJ;.kksa ds vk/kkj ij ;s iwokZuqeku o"kZ 1997&2002 rd 6 o"kksZa ds fy, ekU; gksrs gSaA vf/kdka’k ftyksa esa okLrfod ¼izkfIr½ vkSj iwokZuqekfur o"kkZ ds e/; eku dh =qfV;k¡ 10 izfr’kr  dh ?kV&c<+ ds lkFk jgrh gSA rFkkfr dsoy dU;kdqekjh esa ,u-bZ-,e-vkj- ds viokn dks NksM+dj] D;ksafd ogk¡ ij ;s vkbZ-vks-Mh-,e- ifj?kVuk ds lkFk fo’ks"k :Ik ls tqMs gq, ugha gSa] rfeyukMq ds vf/kdk¡’k ftyksa esa nks eghus vkxs vkus okys le; rd ds fy, vkbZ-vks-Mh-,e-  lwpdkad dk mi;ksx djrs gq, ,u-bZ-,e-vkj- dh xfrfof/k dk iwokZuqeku yxkuk laHko gSA

ABSTRACT. The northeast monsoon season (October-December) contributes a substantial percentage of annual rainfall over Tamilnadu. The present paper describes a method for prediction of northeast monsoon rainfall (NEMR) over Tamilnadu on smaller spatial scale, i.e., district-level with sufficient lead time. Tamilnadu has been divided into ten homogeneous clusters of districts and the predictions are made for each cluster with lead times of two and one months using Indian Ocean dipole mode (IODM) index. A stronger western pole of IODM during August-September is associated with enhanced northeast monsoon activity over most of the districts of Tamilnadu. The predictions on the basis of regressions developed from NEMR and IODM index data have been validated for six years from 1997-2002. For many districts the mean errors between actual (realized) and predicted rainfall are within ±10%. Hence, using IODM index, it is possible to predict the NEMR activity over most of the districts of Tamilnadu with a lead time of two months, with only exception of NEMR over Kanyakumari which is not significantly correlated to IODM phenomenon. 

Key words  &
Northeast monsoon rainfall (NEMR), Indian Ocean dipole mode (IODM), Cluster, Sea surface temperature (SST),  Validation, Forecast skill.
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lkj & o"kkZ dk Lo:Ik {kkjh; gS vFkok vEyh;] ;g ty esa foy;’khy izeq[k vdkcZfud xSlh; vkSj mlh esa ?kqyu’khy e`nk ls O;qRiUu d.kksa dh lkanzrk ij fuHkZj djrk gSA ;fn /kuk;uksa dh lkanzrk _.kk;uksa dh vis{kk vf/kd gksrh gS rks o"kkZ {kkjh; gksrh gS vkSj blds foifjr fLFkfr esa  o"kkZ veyh; gksrh gSA ih- ,p- ,d izeq[k izkpy gS tks o"kkZ ds Lo:Ik dks n’kkZrk gSA

0 ls 14 ds e/; ih- ,p- ds iSekus  nksuksa esa ;fn o"kkZ ty dk ih- ,p- 5-65 ls de gksrk gS rks ;g veyh; gS vkSj 5-65 ls vf/kd  gS rks {kkjh; gSA bl 'kks/k i= esa vkSlr vk;fud lkanzrk ¼fe-xzk-@yh-½ vkSj mudh izo`fr;ksa dk fo’ys"k.k fd;k x;k gSA 1981&2001 ds nkSjku Jhuxj] eksguckM+h] tks/kiqj] bykgkckn] ukxiqj vkSj fefudk; dks o"kkZ ds jklk;fud o"kZ.k dk v/;;u djus ds fy, pquk x;k gSA 1981&87] 1988&94] vkSj 1995&2001 ds varjkyksa ij fofHkUu ok;qfoy;ksa dh izo`fRr;ksa  dk fo’ys"k.k fd;k x;k gSA bu izo`fRr;ksa  ls irk pyk gS fd o"kkZ esa _.kk;uksa dh izfr’krrk c<+h gS ftlls vEyh; xq.k esa o`f) gqbZ gSA o"kZ 1995&2001 ds varjky esa ukxiqj vkSj eksguckM+h ds ih- ,p- eku Øe’k% 5-16 vkSj 5-47 ik, x, gSa tks fd vEyh; gSaA

ABSTRACT.   Nature of Precipitation - alkaline or acidic depends upon the concentration of major water soluble inorganic gaseous and soil derived particulates dissolved in it. If the concentration of cations is higher than that of anions the precipitations becomes alkaline  and vice versa.  pH is the main parameter indicating the nature of precipitation.  

If   pH  of rainwater <5.65 it is acidic  and >5.65, it is alkaline ,both  in the pH scale ranging between 0 and 14.  In this paper average ionic concentration (mg/lit) and their trends have been analyzed. Srinagar, Mohanbari, Jodhpur, Allahabad, Nagpur and Minicoy have been selected for the study of chemical precipitation during the period 1981-2001. Trends of different aerosols have been analyzed at the intervals 1981-87, 1988-94 and 1995-2001. It has been observed that percentage of anions has increased which results in the increase of acidic character of the precipitation. During the interval 1995-2001, Nagpur and Mohanbari had pH values 5.16 and 5.47 respectively which were   in acidic range.

Key words – pH, Anions, Alkaline and Precipitation.
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lkj & bl 'kks/k i= esa mUur L=ksrksa ls Hkw&Lrjh; lkanzrk dk ifjdyu djrs gq, ,d y?kq vof/k fun’kZ dk vuqeku yxk;k x;k gS ftlls ,d Qhdh;u&izdkj dk QkewZyk rS;kj fd;k x;k gSA L=ksr vkSj fefJr m¡pkbZ dks ysa rks ;s iou osx vkSj  Hkaoj&foLrkfjr  izksQkbyksa dh fØ;k,¡ gSaA laogu folj.k lehdj.k ds lgh foy;u ls vkdfyr fd, x, fun’kZ dh rqyuk ekSle foKku vk¡dM+ksa dk mi;ksx djrs gq, /kjkry ds fudV ,df=r fd, x, iz;ksxkRedj /kjkryh; lkanzrkvksa ds lkFk dh xbZ gSA

ABSTRACT. A short range model calculating ground-level concentration from elevated sources is estimated, which realized a Fickian-type formula. Taking the source and mixing height are functions of the wind velocity and eddy diffusivity profiles. The model estimated with an exact solution of the advection diffusion equation is compared with experimental ground level concentrations using meteorological data collected near the ground.

Key words & Ground-level concentration, Fickian-Type formula, Mixing height.
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lkj & bl 'kks/k i= esa 2001&2007 rd dh vof/k ds HkwpwEcdh; xfrfof/k lwpdkad Kp dh  fofo/krk dh foospuk dh xbZ gS vkSj cM+s Hkwdaiksa ¼fjDVj iSekus ij ( 6 ds ifjek.k ds½ ds lkFk blds fudV laca/kksa dk v/;;u fd;k x;k gSA lkaf[;dh; fo’ys"k.k ls ;g iqf"V gksrh gS fd tc Kp 0 vFkok 0+ ekuksas rd igq¡p tkrk gS rc 48 ?kaVs ds vanj cMs+ Hkwdai vkrs gSaA bl 'kks/k i= esa i`Foh  ds ckgjh ØksM esa fi?kyh gqbZ /kkrq dh xfr ds ckjs esa Hkh O;k[;k dh xbZ gSA

ABSTRACT. A critical study of variation of geomagnetic activity index Kp for the period 2001-2007 have been made and its close association with major earthquakes (magnitude ≥ 6 Richter scale) is presented. From statistical analysis it is confirmed that when Kp touches 0 or 0+ values, major earthquakes take place within 48 hours. This is also explained considering the motion of the molten metal inside the outer core of earth.

Key words &  Kp index, Earthquakes.
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lkj & flrEcj 2008 esa cus ekulwu vonkc us ekg dh 16 rkjh[k dks mM+hlk ds leqnzh rV ds fudV pankckyh dks ikj fd;k ,oa bl flLVe ds ekxZ esa vkus okys mM+hlk] NRrhlx<+ vkSj mRrjh Hkkjr esa Hkkjh o"kkZ gqbZA bl ekulwu vonkc ds iwokZuqeku esa ekSle vuqla/kku iwokZuqeku ¼MCY;w-vkj-,Q-½ mPp foHksnu ds v|ru otZu ¼3-0½ dk mi;ksx djrs gq, rhu D;wE;wyl  iSjkfeVjkbts’ku Ldhe rFkk & dSu fQzp ¼ds-,Q-½ Ldhe] xzsy Msosuh ¼th-Mh-½ Ldhe vkSj csV~l & feyj tSUthd ¼ch- ,e- ts-½ Ldhe dh laosnu’khyrk@ lqxzkfgrk dk ijh{k.k fd;k x;k gSA

bl v/;;u ds ifj.kkeksa ls irk pyk gS fd bl flLVe ds cuus dh izfØ;k bl ekWMy esa vPNh rjg ls crkbZ xbZ gS tSlk fd bu rhuksa laoguh; izkpyhdj.k ;kstukvksa esa 48 ?kaVksa ds iwokZuqeku ds fy, n’kkZ;k x;k gSA ;g ns[kk x;k gS fd ekulwu vonkc dk ekxZ ekWMy esa crk, x, D;wE;wyl  iSjkfeVjkbts’ku Ldhe ds dkQh lehi gS vkSj fHkUu& fHkUu izdkj ds rhuksa D;wE;wyl  ;kstukvksa ds mi;ksx ls ekxZ dk iwokZuqeku nsus esa lq/kkj vk;k gS] tc bl ekWMy dh 'kq:vkrh vonkc ds vkjfEHkd voLFkk dh rqyuk fuEu nkc {ks= dh vkjfEHkd voLFkk ls dh xbZA ;g Hkh ns[kk x;k gs fd tc ;g flLVe /kjkry ds Åij Fkk ml le; lHkh ;kstuk,¡ ds- ,Q- vkSj th- Mh- ;kstukvksa ds lkFk lgh&lgh dk;Z dj jgh Fkh vkSj ch- ,e- ts- Ldhe esa crk, x, ekxZ ds dkQh fudV ls xqtj jgh FkhA ds- ,Q- vkSj th- Mh- ;kstukvksa ds dk;Z fu"iknu 72 ?kaVs rd yxHkx ln`’k jgs buesa ds- ,Q- ;kstuk esa flLVe ds /kjkry ls Vdjkus ds ekxZ dh =qfV vU; nks ;kstukvksa dh rqyuk essa lcls de Fkh tcfd ch- ,e- ts- Ldhe esa 48 ?kaVksa ds vkSlr iwokZuqeku dh =qfV lcls de Fkh vkSj 72 ?kaVksa ds vkSlr iwokZuqeku dh =qfV lcls vf/kd FkhA dqy feykdj ekulwu vonkc ij vk/kkfjr o"kkZ iwokZuqeku dks Hkh MCY;w- vkj- ,Q- ekWMy esa ds- ,Q- Ldhe ds lkFk 'kkfey fd;k x;k gS D;ksafd ds-,Q- ;kstuk ds rgr mM+hlk] NRrhlx<+ vkSj if’peh fgeky; {ks= esa Hkkjh o"kkZ ds iwokZuqeku th- Mh- vkSj ch- ,e- ts- ;kstuk ds rgr fn, x, iqokZuqeku ls vf/kd lgh FksA

ABSTRACT.   The monsoon depression of September 2008, which crossed Orissa coast near Chandbali on 16th had contributed heavy rainfall over Orissa, Chhattisgarh and northern India along the track of the system. The sensitivity of three cumulus parameterization schemes viz., Kain-Fritch (KF) scheme, Grell-Devenyi (GD) scheme and Betts-Miller-Janjic (BMJ) Scheme are tested using high resolution advanced version (3.0) Weather Research Forecasting (WRF) model in forecasting the monsoon depression. 

The results of the present study shows that the genesis of the system was almost well captured in the model as indicated in 48hr forecast with all three convective parameterization schemes. It is seen that the track of monsoon depression is quite sensitive to the cumulus parameterization schemes used in the model and is found that the track forecast using three different cumulus schemes are improved when the model was started from the initial condition of a depression stage compared to that when it started from the initial condition of low pressure area.  It is also seen that when the system was over land all the schemes performed reasonably well with KF and GD schemes closely followed the observed track compared to that of BMJ track. The performance of KF and GD schemes are almost similar till 72 hrs with lowest landfall error in KF scheme compared to other two schemes, whereas the BMJ scheme gives lowest mean forecast error upto 48 hr and largest mean forecast error at 72 hr. The overall rainfall forecast associated with the monsoon depression is also well captured in WRF model with KF scheme compared to that of GD scheme and BMJ scheme with observed heavy rainfall over Orissa, Chhattisgarh and western Himalayas is well captured in the model with KF scheme compared to that with GD scheme and BMJ scheme. 


   Key words -  Monsoon depression, WRF model, Track forecast, Heavy rainfall, Forecast error.
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lkj & ns’k ds fofHkUu Hkkxksa esa nf{k.k&if’pe ekulwu dk vkjEHk ekulwu dh lkekU; rkjh[kksa dh rqyuk esa mlls igys] le; ij vFkok mlls nsj ls gks ldrk gSA ekulwu rsth ls vFkok /kheh xfr ls vkxs c<+ ldrk gS vFkok dHkh dHkh ekulwu ds vkxs c<+us esa cgqr yEch :dkoV vk ldrh gS —f"k {ks= vkSj ty vkiwfrZ ds {ks= esa ekuwlu ds vkjEHk ds le; dk cgqr vf/kd egRo gSA bl le; ekulwu ds vkjEHk dh tks tyok;fod lkekU; rkjh[ksa miyC/k gSa os 149 LVs’kuksa ls izkIr vk¡dM+ksa ds cgqr  iqjkus rjhdksa ¼1901&1940½ ij vk/kkfjr gSA bl v/;;u esa Hkkjr ds fofHkUu Hkkxksa esa xzh"edkyhu ekulwu ds vkxeu dh tyok;fodh 1971&2000 rd lewps ns’k esa QSys 569 LVs’kuksa ds ek/; isaVkM o"kZ.k vk¡dM+ksa dk mi;ksx djds izkIr dh xbZ gSaA ;g ns[kk x;k gS fd ekulwu ds vkjEHk dh la’kksf/kr rkjh[k vaMeku lkxj esa 20 ebZ] dsjy esa 1 twu] iwoksZRrj Hkkxksa esa 5 twu vkSj lewps ns’k esa ekulwu Nk tkus dh rkjh[k 15 tqykbZ ¼ekStwnk rkjh[k ds leku gh½ gS nf{k.k izk;}hi vkSj e/; rFkk lehiorhZ if’peksRrj Hkkjr ds if’peh Hkkxksa esa ekulwu ds vkjEHk dh ekStwnk vkSj iqu% fu/kkZfjr rkjh[kksa  esa egRoiw.kZ varj ns[kk x;k gSA iqu% fu/kkfjr rkjh[ksa ekulwu ds vkxeu dh ekStwnk lkekU; rkjh[kksa dh rqyuk esa Øe’k% 1 ls 3 fnu igys jgh vkSj 10 ls 15 fnu nsj ls jghA iqu% fu/kkZfjr lkekU; rkjh[kksa dk ekud fopyu 7 ls 14 fnuks dk jgk ftlesa Hkkjr ds if’peksRrj vkSj if’pe e/; Hkkxksa rFkk van:uh izk;}hih; {ks= ds eku vf/kd jgsA

ABSTRACT. The onset of southwest monsoon over various parts of the country can be early, timely or late as compared to a set of normal dates. Advance of monsoon could be either rapid or slow or sometimes there could be prolonged stagnation in the advance of monsoon. The timing of the monsoon onset is of vital importance to the agricultural sector and water replenishment. The climatological normal dates of onset which are being used at present are based on a much older data set (1901-1940) obtained from 149 stations. In this study, the climatology of the summer monsoon onset over different parts of India is derived using the mean pentad precipitation data of 569 stations spread all over the country, from 1971-2000. It has been observed that the revised dates of onset of monsoon over the Andaman Sea is 20 May, over Kerala is 1 June, over the northeastern parts is 5 June and the date of monsoon covering the entire country is 15 July (same as the existing dates). Considerable differences between the existing and the re-determined dates of onset are noticed over parts of south peninsula and western parts of central and adjoining northwest India where the re-determined dates are advanced by 1 to 3 days and delayed by 10 to 15 days respectively with respect to the existing normal dates of arrival of monsoon. The Standard Deviation of the re-determined normal dates ranges between 7 to 14 days with larger values over the northwest and west central parts and interior peninsular India.

Key words - Monsoon onset, Advance, Normal dates, Pentad rainfall.
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lkj & bl 'kks/k i= esa o"kZ 1999 & 2004 ds ekulwu iwoZ vk¡dM+ksa  dk mi;ksx djrs gq, fnYyh ¼28-35( m- @77-12( iw-½ ds fy, bu lwpdkadksa  ds foospukRed ekuksa dks fu/kkZfjr djus ds fy, xtZ ds lkFk rwQku dh ?kVuk ds laca/k esa fofHkUu fLFkj lwpdkadksa dh tk¡p  djus dk iz;kl fd;k x;k gSA bl v/;;u ls ;g irk pyk gS fd fnYyh esa xtZ ds lkFk rwQku ds fy, 'kkWokYVj lwpdkad ¼,l- vkbZ-½] fyf¶VM lwpdkad ¼,y- vkbZ-½] ds lwpdkad ¼ds- vkbZ-½] VksVy VksVYl lwpdkad ¼Vh- Vh- vkbZ-½] vkSj LosV lwpdkad ¼,l- MCY;w- vkbZ-½]  ds foospukRed eku Øe’k < 2 (ls-  < 0 (ls-] >24 (ls-] >44-5 (ls-] vkSj >100 (ls- jgs gSaA fyf¶VM daMals’ku Lrj ¼,y- lh- ,y-½] eqDr laogu dk Lrj ¼,y- ,Q- lh-½] larqfyr Lrj ¼bZ- ,y-½ vkSj o"kZ.k ty ¼ih- MCY;w-½ dh vuqorhZ lkekU; foospukRed nwfj;k¡ Øe’k% 923 hPa & 695 hPa 856 & 504 hPa &] 545 hPa &109 hPa vkSj 18 fe- eh- & 54 fe- eh- jgh gSA lwpdkadksa ds foospukRed ekuksa dh tk¡p vkSj o"kZ 2005 vkSj 2006 ds ekulwu iwoZ _rqvksa ds nkSjku ,y-lh-,y] ,y-,Q-lh-] bZ-,y- vkSj  ih- MCY;w- ds vuqorhZ lkekU; foospukRed nwfj;ksa ls ;g irk pyrk gS fd xtZ ds lkFk rwQkuksa ds vf/kdka’k fnuksa esa ;s viuh&viuh foospukRed ekuksa@ nwfj;ksa ds lkFk lgh esy [kkrh gSA

ABSTRACT.   In this paper an attempt has been made to investigate different stability indices in relation to the occurrence of thunderstorms in order to determine the critical values of these indices for Delhi (28.35° N / 77.12° E) using pre monsoon data for the years 1999 - 2004.  The study shows that the  critical values of Showalter Index (SI), Lifted Index (LI), K Index (KI), Total Totals Index (TTI), and  Sweat Index (SWI)  are respectively < 2 °C, < 0 °C,          > 24 °C, > 44.5 °C and  > 100  for the thunderstorm to occur  over Delhi. The corresponding common critical ranges of  Lifted Condensation Level (LCL),  Level of Free Convection (LFC),  Equilibrium Level (EL) and  Precipitable Water (PW) are respectively  923 hPa – 695 hPa, 856 hPa – 504 hPa, 545  hPa – 109 hPa and 18 mm – 54 mm. Testing of critical values of indices and the corresponding common critical ranges of LCL, LFC, EL and PW during pre-monsoon seasons of the years 2005 and 2006 shows that they are matching well with the respective critical values/ranges in most of the thunderstorm days.

Key words -  
Showalter Index, Lifted Index, Total Totals Index,  K- Index, Sweat Index, Lifted condensation level, Level of  free convection, Equilibrium level, Precipitable water (mm).
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lkj & bl 'kks/k i= esa mPp foHksnu okys jk"Vªh; i;kZoj.kh; iwokZuqeku dsUnz ¼,u- lh- bZ- lh-½ Vh 170@,y 42 ok;qeaMyh; lkekU; ifjlapj.k fun’kZ ¼,- th- lh- ,e-½ dh {kerk dh tk¡p dh xbZ gS rkfd ifjlhek fLFkfr ds vuq:Ik ,u- lh- bZ- ih- ;qfXer iwokZuqeku iz.kkyh ¼lh- ,Q- ,l-½ ,l- ,l- Vh- lfgr iwokZuqeku i)fr esa 6 o"kZ ¼2005&2010½ dh vof/k vkSj ifjlhek fLFkfr ds :Ik esa izsf{kr HkweaMyh; leqnz lrg rkiekuksa ¼,l- ,l- Vh-½ lfgr 20 o"kksZa ¼1985&2004½ dh vof/k ds fgaMdkLV i)fr  ds fy, xfBr 5 lnL;ksa ij vk/kkfjr _rqfu"B Hkkjrh; xzh"edkyhu ekulwu o"kkZ ¼vkbZ- ,l- ,e- vkj-½ ds nh?kkZof/k & xfrdh; iwokZuqeku ds fy, budh mi;ksfxrk dk irk yxk;k tk ldsA ik¡p fnolh; iapd vkSlr o"kkZ ds vk/kkj ij vkbZ- ,l- ,e- vkj- vuqdj.kksa dh tk¡p  dh xbZ gSA blls ;g irk pyrk gS fd 5 lnL;ksa ds lkewfgd izHkko ds vkSlr ds vk/kkj ij vkbZ- ,l- ,e- vkj- dks vuqdfjr djus  okys fun’kZ esa vkbZ- ,l- ,e- vkj- dh  pje _rqvksa ¼lw[kk@vf/kd vkbZ- ,l- ,e- vkj-½ dks vuqdfjr djus dh lhfer {kerk gksrh gSA rFkkfi] ;fn Hkkjr ekSle foKku foHkkx ds izsf{kr tyok;q foKku ij vk/kkfjr vius&vius iapdksa ds fy, lgxq.kkad fofHkUurk ¼lh- oh-½ }kjk crk, x, vkjafHkd eku ds fy, izR;arj }kjk fu/kZkfjr vFkok ekSleh tyok;q foKku ls vkbZ- ,l- ,e- vkj- dh izfr’kr folaxfr ds vk/kkj ij iwjh _rq ds nkSjku lkewfgd vkSlr dks le:ih lkewfgd lnL;ksa rd iapdokj uhps ¼ch½ vkSj Åij ¼,½ lkekU; o"kkZ dh ?kVukvksa ds iwjs izokg esa ls fdlh ,d rd lhfer dj fn;k tkrk gS rks lw[kk @ ekulwu _rqvksa dh vf/kdrk dk iwokZuqeku yxkus esa dkQh lq/kkj vk ldrk gSA vkbZ- ,l- ,e- vkj- ds xfrdh; ekSleh iwokZuqeku dks lq/kkjus ds fy, gekjh uhfr bl ckr ij vk/kkfjr gS fd varjk&ekSleh fofo/krk ¼vkbZ- ,l- oh-½ vkSj varjk&okf"kZd fofo/krk ¼vkbZ- ,- oh-½ varfje :Ik ls lacaf/kr gksrh gSa vkSj xzh"edkyhu ekulwu _rq ds nkSjku ekulwu vkbZ- ,l- oh- ds c`gRr eku fo{kksHk if’pe fn’kk dh vksj c<+rs gq, ¼10&20 fnu½ vkSj mRrj dh vksj c<+rs gq, ¼30&60 fnu½ ra=ksa }kjk crk, x, gSaA bl  izdkj vuqdfjr ekSle esa ch- ?kVukvksa dh vR;kf/kd lap;h o"kkZ lw[ks dh _rq ds ln`’k vFkok blds foijhr gksxhA bl 'kks/k i= esa vuqdfjr vkbZ- ,l- ,e- vkj- Jsf.k;ksa ds ,y- uhuksa&ekulwu laca/kksa dh Hkh tk¡p dh xbZ gS vkSj izLrkfor iz.kkyh foKku ls buesa dkQh lq/kkj ns[kk x;k gSA bl uhfr ls fo’ks"kdj lq[ks dk iwokZuqeku yxkus esa lq/kkj ns[kk x;k gSA v/;;u ds ifj.kkeksa ds vk/kkj ij lw[kk vFkok vR;f/kd vkbZ- ,l- ,e- vkj- Js.kh ds fy, , ?kVukvksa ij vR;f/kd ch ?kVukvksa ds vk/kkj ij vuqdfjr vkbZ- ,l- ,e- vkj- vkSj blds foijhr fLFkfr esa mi;qDr flXuy  dk mi;ksx djus dk izLrko gSA izfr’kr vk/kkj ij dqy lkewfgd izHkkoksa vkSj le:ih lkewfgd lnL;ksa ds lkisf{kd vuqikr ds vk/kkj ij Js.kh vk/kkfjr ekSleh vkbZ- ,l- ,e- vkj- ds iwokZuqeku ds fy, laHkkfor forj.k dk  Hkh izLrko gSA bl 'kks/k i= esa la;qDr :Ik ls ,y- uhuksa & nf{k.k nksyu ¼,ulks½ vkSj Hkkjrh; egklkxj f}/kzqo ¼vkbZ- vks- Mh-½ ra=ksa }kjk mRiUu ekulwu _rq dh vf/kdrk ij Hkh fopkj foe’kZ fd;k x;k gS vkSj vr% egklkxj&ok;qeaMy ;qfXer fun’kZ esa iwokZuqeku djus ds fy, vkbZ- vks- Mh- i)fr dks lq/kkjus ij cy fn;k x;k gS D;ksafd 6 ls 9 eghus igys ,ulks i)fr ls iqokZuqeku yxkus ds le; ,slk gqvk gSA 

ABSTRACT.   The paper is devoted to examine the ability of a high-resolution National Center for Environmental Prediction (NCEP) T170/L42 Atmospheric General Circulation Model (AGCM), for exploring its utility for long-range dynamical prediction of seasonal Indian summer monsoon rainfall (ISMR) based on 5-members ensemble for the hindcast mode 20-year (1985-2004) period with observed global sea surface temperatures (SSTs) as boundary condition and 6-year (2005-2010) period in the forecast-mode with NCEP Coupled Forecast System (CFS) SSTs as boundary condition. ISMR simulations are examined on five day (pentad) rainfall average basis. It is shown that the model simulated ISMR, based on 5-members ensemble average basis had limited skill in simulating extreme ISMR seasons (drought/excess ISMR). However, if the ensemble averaging is restricted to similar ensemble members either in the overall run of pentad-wise below (B) and above (A) normal rainfall events, as determined by the departure for the threshold value given by coefficient of variability (CV) for the respective pentads based on IMD observed climatology, or during the season as a whole on the basis of percentage anomaly of ISMR from the seasonal climatology, the foreshadowing of drought/excess monsoon seasons improved considerably. Our strategy of improving dynamical seasonal prediction of ISMR was based on the premise that the intra-seasonal variability (ISV) and intra-annual variability (IAV) are intimately connected and characterized by large scale perturbations westward moving (10-20 day) and northward moving (30-60 day) modes of monsoon ISV during the summer monsoon season. As such the cumulative excess of B events in the simulated season would correspond to drought season and vice-versa. The paper also examines El Niño-Monsoon connections of the simulated ISMR series and they appear to have improved considerably in the proposed methodology. This strategy was particularly found to improve for foreshadowing of droughts. Based on results of the study a strategy is proposed for using the matched signal for simulated ISMR based on excess B over A events and vice-versa for drought or excess ISMR category. The probability distribution for the forecast seasonal ISMR on category basis is also proposed to be based on the relative ratio of similar ensemble members and total ensembles on percentage basis. The paper also discusses that extreme monsoon season are produced by the El Niño-Southern Oscillation (ENSO) and the Indian Ocean Dipole (IOD) modes in a combined manner and hence stresses to improve prediction of IOD mode in ocean-atmosphere coupled model just as it has happened for the prediction ENSO mode six to nine months in advance.

Key words -  Indian summer monsoon rainfall, Climate model, Seasonal prediction.
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lkj & bl 'kks/k i= esa nf{k.kh vjc lkxj vkSj mRrjh fgUn egklkxj ds fudVorhZ {ks=ksa esa lrgh iouksa vkSj Hkzfeyrk okys {ks=ksa esa ifjorZuksa dh tk¡p djus ds fy, v/;;u ls izkIr gq, ifj.kkeksa dks izLrqr fd;k x;k gSA bl mís’; ds fy, gky gh ds 10 o"kksZa ¼2000&2009½ ds DohdLdsV nSfud xzhM;qDr vk¡dM+ksa dk mi;ksx fd;k x;k gSA buls izkIr gq, ifj.kkeksa ls dsjy esa ekulwu izkjEHk gksus  ls yxHkx 4&7 fnu iwoZ nf{k.kh vjc lkxj esa lrgh iou xfr vkSj Hkzfeyrk dh c<+h gqbZ izo`fr dk irk pyk gSA bl izdkj nf{k.kh vjc lkxj iou xfr vkSj Hkzfeyrk dh c<+ksrjh ls dsjy esa ekulwu ds vkjEHk dks ,d vPNs iwoZlwpd dk vkHkkl nsrh gSA 15 ebZ ls 15 twu ds nkSjku nf{k.kh vjc lkxj vkSj mRrjh fgUn egklkxj ds fudVorhZ {ks=ksa esa leqnzh mixzg & 2 LdsVªksehVj lrgh iou vkSj Hkzfeyrk ds {ks=ksa dk fujarj ekWuhVju djus ij e/; vof/k eku ls dsjy esa ekulwu ds vkjEHk gksus dk iwokZuqeku yxkus ds ladsr fey ldsaxsA

ABSTRACT. This paper presents the results of the study undertaken to investigate the changes in the surface wind and vorticity fields over south Arabian Sea and adjoining north Indian Ocean and their association with monsoon onset over Kerala. For this purpose QuikSCAT daily gridded data of recent 10 years (2000-2009) have been utilized. The results show that there is a rising trend in the surface wind speed and vorticity over south Arabian Sea about 4-7 days before the monsoon onset over Kerala. Thus, the rising trends in the surface wind speed and vorticity over south Arabian Sea seem to be a good precursor of monsoon onset over Kerala. Continuous monitoring of Oceansat-2 scatterometer surface wind and vorticity fields over south Arabian Sea and adjoining north Indian Ocean during 15th May to 15th June could provide predictive indications of monsoon onset over Kerala on medium range scale.

Key words  –  
QuikSCAT, Oceansat-2, Vorticity anomaly, Monsoon onset, Precursor, Outgoing long wave Radiation (OLR), Medium range.
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lkj & bl 'kks/k i= esa  ,e- ts- vks- lwpdkad ds 33 o"kksZa ¼1975&2007½ ds vk¡dM+ksa vkSj Hkkjr ekSle foKku foHkkx ¼vkbZ- ,e- Mh-½ }kjk fodflr pØokrh fo{kksHk ¼CDs½ ds loksZRre iFk dk mi;ksx djrs gq, enku & twfy;u nksyu ¼,e- ts- vks-½ lfgr mRrjh fgan egklkxj esa pØokrh fo{kksHkksa ¼CDs½ dh mRifRr vkSj mudh rhozrk ds e/; laca/kksa dh tk¡p dh xbZ gSSA blds fy, cfgxkZeh nh?kZ rjax fofdj.k ¼vks- ,y- vkj-½ ij vk/kkfjr ,e- ts- vks- lwpdkad vkSj Åijh ¼200 hPa rFkk fupys ¼850 hPa½ {kksHkeaMy ¼ohyj vkSj gSaMy 2004½ esa dfVca/kh; iou dk mi;ksx fd;k x;k gSA

,e- ts- vks- mRrjh fgan egklkxj esa pØokr fo{kksHkksa dh mRifRr vkSj mldh rhozrk dks cgqr de djrh gSA rFkkfi mRrjh fgan egklkxj esa pØokr dks mRiUu djus okys vU; dkjd gSa] tcfd ekulwu _rq vkSj ekulwu i'p _rqvksa ds nkSjku yxHkx 60 izfr’kr pØokr dh mRifRr ,e- ts- vks- ds lkFk mYys[kuh; :i ls lacaf/kr ugh gS tcfd ekulwu _rq ds nkSjku pØokr mRifRr dh laHkkouk pj.k 4 vkSj 5 leqnzorhZ izk;}hi esa ,e- ts- vks- ds lkFk vf/kd gksrh gS ;|fi pj.k 3 vkSj 4 ¼iwohZ fgan egklkxj vkSj fudVorhZ vkSj leqnzorhZ izk;}hi½ esa ,e- ts- vks- ds lkFk ekuwlu i'p _rq esa vf/kd gksrh gSA blls ;g irk pyrk gS fd ekuwlu _rq ds nkSjku mRifRr dh laHkkouk pj.k 1] 7 vkSj 8 ¼vÝhdk] if’peh xkSyk?kZ vkSj iz’kkar egklkxj ds fudVorhZ Hkkxksa esa lfØ; ,e- ts- vks- ds lkFk mYys[kuh; :i ls nfer jgrh gSa] ekuwlu i'p _rq ds nkSjku pj.k 1] 7 vkSj 8 esa mRifRr vkSj lfØ; ,e- ts- vks- ds e/; dksbZ mYys[kuh; laca/k ugh gSA pj.k 4 vkSj 5 esa ,e- ts- vks- ls laca} caxky dh [kkM+h ds e/; vkSj mRrjh Hkkx ds fupys Lrjksa ij vlaxr pØokrh lapj.k ekulwu _rq ds caxky dh [kkM+h esa pØokr dh mRifRr dh laHkkouk dks c<+krk gSA pj.k 1 esa ,e- ts- vks- ls laca} vlaxr iwohZ gok,¡ vkSj pj.k 7 vkSj 8 esa ,e- ts- vks- ls laca)  nf{k.k Hkkjr esa vlaxr fjt dk fodkl detksj ekulwu ds y{k.k gksrs gSa ftlls  bl _rq ds nkSjku mRrjh fgan egklkxj esa pØokr mRifRr nfer gksrh gSA pj.k 3 vkSj 5 esa lfØ; ,e- ts- vks- ds nkSjku bl {ks= esa nf{k.kh egksfeZ ls lca} caxky dh [kkM+h ds nf{k.k if’peh@if’peh e/; Hkkx esa pØokrh ifjlapj.k esa var% LFkkfir iwohZ gokvksa esa vlaxr mRrj & nf{k.kh nzks.kh laogu dks vf/kdre vuqdyre :i  ls izHkkfor djrk gS vkSj ekulwu & i'p _rq ds nkSjku mRrjh fgan egklkxj esa pØokr cuus dh lHkkouk dks c<+krk gSA 

pØokr fo{kksHkksa dh mRifRr vk;ke dh vis{kk pj.k ds izfr vf/kd laosnu’khy gksrh gS tcfd pØokr fo{kksHkksa dh rhozrk ,e-th-vks- ds vk;ke ij vf/kd fuHkZj gksrh gS ekulwu vkSj ekulwu i'p _rqvksa dh rqyuk djus ij ekulwu i'p _rq dh vis{kk ekuwlu _rq ds nkSjku ,e-th-vks- }kjk pØokr fo{kksHkksa dh mRifRr ds vuqdj.k] mudh rhozrk vkSj vof/k vf/kd gksrh gSA  
ABSTRACT.  The relationship of genesis and intensity of cyclonic disturbances (CDs) over the north Indian Ocean with the Madden – Julian Oscillation (MJO) has been examined using 33 years (1975 - 2007) data of MJO index and best track of (CDs) developed by India Meteorological Department (IMD). The MJO index based on outgoing long wave radiation (OLR) and zonal wind in upper (200 hPa) and lower (850 hPa) troposphere (Wheeler and Hendon, 2004) has been used for this purpose.

The MJO strongly modulates the genesis and intensity of CDs over the north Indian Ocean. However there are other factors contributing to cyclogenesis over the north Indian Ocean, as about 60% of cyclogenesis during monsoon and post-monsoon seasons are not significantly related with MJO. While the probability of cyclogenesis during monsoon season is higher with MJO in phase 4 and 5 (Maritime Continent), that during post-monsoon season is higher with MJO in phase 3 and 4 (east Indian Ocean and adjoining Maritime Continent). It indicates that while possibility of genesis during monsoon season is significantly suppressed with active MJO at phase 1, 7 and 8 (Africa, western Hemisphere and adjoining Pacific Ocean), there is no significant relationship between genesis and active MJO at phase 1, 7 and 8 during post-monsoon season. The anomalous cyclonic circulation at lower levels over central and north Bay of Bengal in association with MJO at phase 4 and 5 favours enhanced probability of cyclogenesis over the Bay of Bengal during monsoon season. The anomalous easterlies in association with MJO at phase 1 and development of anomalous ridge over south India in association with MJO at phase 7 and 8 which are weak monsoon features lead to suppressed cyclogenesis over north Indian Ocean during this season. The anomalous north-south trough in easterlies embedded with cyclonic circulation over the south west/west central Bay of Bengal in association with southerly surge over the region during active MJO in phase 3 and 4 most favourably influences the convection and enhances the probability of cyclogenesis over the north Indian Ocean during post-monsoon season. 

The genesis of CDs is more sensitive to phase than the amplitude while the intensification of CDs is more dependent on the amplitude of MJO. Comparing monsoon and post-monsoon seasons, the modulation of genesis, intensification and duration of CDs by the MJO is more during the monsoon season than the post-monsoon season.  

Key words - Cyclonic disturbances, North Indian Ocean, Madden-Julian Oscillation.   
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lkj & bl v/;;u ds fy, Hkkjr ds 58 lqforfjr LVs’kuksa ds fy, 1971 & 2004 rd dh vof/k ds ok"kksRltZu] o"kkZ vkSj ekSle oSKkfud vk¡dM+ksa dk mi;ksx fd;k x;k gSA [kjhQ] jch vkSj xzh"e dh Qly o`f) dh fofHkUu _rqvksa ds nkSjku Hkkjr ds ik¡p {ks=ksa uker% mRrj if’pe] mRrj] mRrj iwoZ] e/; vkSj izk;}hih; {ks=ksa esa ok"iksRltZu vkSj o"kkZ dh izo`fRr esa lgk;d ekSle oSKkfud dkjdksa dk bl 'kks/k i= esa fo’ys"k.k fd;k x;k gSA ns’k ds lHkh  {ks=ksa esa okf"kZd ok"iksRltZu esa deh dh izo`fRr dk irk pyk gSA [kjhQ] jch vkSj xzh"e _rq esa ns’k ds mRrj if’peh] mRrj] e/; vksj izk;}hih; {ks=ksa esa ekSleh ok"iksRltZu dh izo`fRr esa deh ns[kh xbZ tcfd iwokZsRrj Hkkjr ds dqN LFkkuksa uker% xqokgkVh] fMczwx<+ vkSj VkWdybZ esa [kjhQ vkSj jch _rqvksa ds nkSjku ok"iksRltZu dh izo`fRr esa o`f) gqbZ gSA izk;}hih; Hkkjr ds dqN dsUnzksa dks NksM+dj tgk¡  o`f) dh izo`fRr ns[kh xbZ Hkkjrh; {ks= esa okf"kZd vkSj ekSleh o"kkZ esa dksbZ egRoiw.kZ izo`fRr ugha ns[kh xbZA

vf/kdre rkieku] lkisf{kd vknzZrk vkSj ok"Iknkc dh lkekU;hd`r folaxfr;ksa ls Qly o`f) ds rhuksa ekSleksa ds nkSjku mRrj if’pe vkSj mRrjh {ks=ksa esa o`f) dh izo`fr dk irk pyk gS tcfd ns’k ds dsoy e/; Hkkx dks NksM+dj] tgk¡ xzh"e _rq ds nkSjku o`f) dh izo`fRr ns[kh xbZ] ns’k ds lHkh Hkkxksa esa iou osx esa ?kVus dh izo`fRr vFkok fdlh Hkh izo`fRr ds ugha gksus dk irk pyk gSA

pw¡fd ok"iksRltZu ekSle oSKkfud rRoksa uker% rkieku] /kwi dh vof/k] iou osx vkSj lkis{k vknzZrk ls lacaf/kr gS vr% ,sls ifjorZuksa ds laHkkfor dkj.kkRed ekSle oSKkfud dkjdksa dk v/;;u fd;k x;k gSA jch vkSj xzh"e _rq ds  nkSjku ns’k ds e/; vkSj izk;}hih;] varjns’kh; {ks=ksa esa vf/kdre rkieku esa o`f) dh izo`fRr ns[kh xbZ tcfd [kjhQ _rq ds nkSjku iwokZsRrj {ks= esa ekewyh lh deh dh izo`fRr dk irk pyk gSA vf/kdre rkieku vkSj iou osx ds chp mPp ldkjkRed lglaca/k ls irk pyrk gS fd ok"iksRltZu esa izo`fRr bu nks dkjdksa ls vf/kdrj izHkkfor gksrh gSA vknzZrk esa o`f) vkSj rst /kwi ds ?kaVksa esa deh nksuksa egRoiw.kZ gSa budk ok"iksRltZu esa deh ls lglaca/k ik;k x;k gSA

ABSTRACT.   Evaporation, rainfall and meteorological data for the period 1971-2004 for 58 well distributed stations over India were selected for the study. Trends of evaporation and rainfall in five regions, viz., Northwest, North, Northeast, Central and Peninsular regions of India during different crop growing seasons, viz., kharif, rabi and summer and the meteorological factors contributing towards the trend were analyzed. Annual evaporation shows decreasing trend in all the regions of the country. Trends in seasonal evaporation during kharif, rabi and summer seasons also showed decreasing trends in Northwest, North, Central and Peninsular regions of the country while few locations in Northeast India, viz., Guwahati, Dibrugarh and Tocklai showed significant increasing trend in evaporation during kharif and rabi seasons. No significant trend in annual and seasonal rainfall was observed in Indian region except a few stations in peninsular India where increasing trend was observed.

Normalized anomalies of maximum temperature, relative humidity and vapour pressure showed increasing trend in Northwest and Northern regions during all the three crop growing seasons while decreasing trend or no trend in wind velocity was observed in all the regions except in central region where increasing trend was observed during summer season.


As evaporation relates to the meteorological elements, viz., temperature, sunshine duration, wind velocity and relative humidity, the likely causative meteorological factors for such changes are studied. Increasing trends in maximum temperature was observed in central and peninsular inland regions of the country during rabi and summer seasons while slight decreasing trends were observed in the Northeast region during kharif season. High positive correlation found between maximum temperature and wind velocity indicates that the trend in evaporation is mostly influenced by these two factors. Increase in humidity and decrease in bright sunshine hours were both important and found correlated with the decrease in evaporation.

Key words – Evaporation, Trends, Maximum Temperature, Rainfall, Sunshine hours.
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lkj & gky gh ds o"kksZa esa fo’o [kxksyh; iz.kkyh ¼th- ih- ,l-½ ij vk/kkfjr mifjru ok;q jsfM;ks ifjKkih iz.kkyh dk vR;f/kd izHkkoh iz.kkyh ds :i esa mi;ksx fd;k x;k gSA jsfM;ks lkSans esa th-ih-,l- vfHkxzkgh ;a= ds yxk, tkus ls izs{k.k laca/kh 'kq)rk esa lq/kkj vk;k gS vkSj /kjkry ij yxs midj.kksa ij  dk;Z djuk ljy gks x;k gSA mifjru ok;q vk¡dM+ksa dh mUur xq.koRRkk izkIr djus ds fy, 10 LVs’kuksa ij th- ih- ,l vk/kkfjr ubZ mifjru ok;q iz.kkfy;k¡ yxkbZ xbZ gSaA bl 'kks/k i= esa th- ih- ,l- yxs mifjru ok;q jsfM;ks ifjKkih iz.kkyh ds fo"k; esa foospu fd;k x;k gSA bl latky ds 10 LVs’kuksa ij th- ih- ,l- jsfM;ks lkSans LFkkfir fd, tkus ls  bu LVs’kuksa ds vk¡dM+ksa dh xq.koRrk esa dkQh lq/kkj gqvk gS ftls jk"Vªh; e/; vof/k ekSle iwokZuqeku dsUnz  ¼,u- lh- ,e- vkj- MCY;w- ,Q-½ vkSj ;wjksih; e/; vof/k ekSle iwokZuqeku dsUnz ¼bZ- lh- ,e- MCY;w- ,Q-½ }kjk oS/kh—r fd;k x;k gSA lHkh fLFkfr;ksa esa vk¡dMksa dh xq.koRrk esa foy{k.k ifjorZu gqvk gS vkSj blds ifj.kkeLo:i ;wjksih; e/; vof/k ekSle iwokZuqeku dsUnz us Hkkjrh; th- ih- ,l- LVs’kuksa ij yxk dkyh lwph dk rxek gVk fn;k gSA

ABSTRACT. In recent years, the upper air radiosounding system based on Global Positioning System (GPS) is used as an effective method. GPS receiving device in a Radiosonde improves observation accuracy, allowing simplification of ground equipment. To get improved quality of upper air data, ten stations have been upgraded with new upper air systems based on GPS. This paper describes the upper air radiosounding system that adopts the GPS. After the introduction of GPS Radiosonde in the network at 10 places, data quality has improved substantially at these stations, which has been validated by National Centre for Medium Range Weather Forecasting (NCMRWF) and European Centre for Medium-Range Weather Forecasts (ECMWF). In all cases the quality change has been remarkable and as a result black list tag is removed by ECMWF for the Indian GPS stations.
Key words ‒ GPS, Radiosonde, Radiowind, M2K2-DC, SR2K2, IR2K2, ICAR, IGOR.
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Intensity and isoseismal map of 25th November 2007 Delhi earthquake 
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lkj & fnYyh esa 25 uoEcj 2007 ¼2312 ;w- Vh- lh-½ ML % 4-3 ifjek.k dk Hkwdai vk;k ftldk vodsUnz 28-55( m-@77-08( iw- rFkk ukHkh; xgjkbZ 33-1 fd- eh- FkhA bldk vf/kdsUnz fnYyh fo’ofo|ky; ds yxHkx 21 fd-eh- nf{k.k&if’pe esa FkkA fnYyh vkSj blds vklikl ds {ks=ksa esa blds >Vds eglwl fd, x, vkSj blls LFkkuh; yksxksa esa HkxnM+ ep xbZA 27 uoEcj 2007 ls yxHkx nl fnuksa rd ,d iz’ukoyh  ds ek/;e ls fnYyh vkSj mlds vkl&ikl ds {ks=ksa ds yxHkx 1500 oxZ fd-eh- ds {ks= ds 89 LFkkuksa dk nh?kZHkwdEih losZ{k.k fd;k x;kA nh?kZ HkwdEih losZ{k.k ds ifj.kkeksa ls ArcGIS 9-1 ds fo’ys"k.k midj.k dk mi;ksx djds leHkwdEih; ekufp= ds :i esa HkwdEi ds izHkkoksa  ds LFkkfud forj.k rS;kj fd, x,A leHkwdEih; ekufp= ls irk pyk fd fnYyh ds lcls mRrjh {ks= dks NksM+dj tgk¡ HkwdEi dh rhozrk  IV Fkh]  fnYyh ds ckdh Hkkxksa esa HkwdEi dh rhozrk ,e- ,e- vkbZ- iSekus ij V jghA {ks= V, IV, III, II ds fy, leHkwdEih; e/; f=T;k Øe’k% 29-13] 57-78] 83-63 vkSj 100-75 fd- eh- jghA rhozrk ds nh?khZ—r vf/kdsUnzh; ekxZ ds foU;kl ls irk pyk gS fd fnYyh & ljxks/kk fjt ds lkFk&lkFk izfrcy lqLi"V Fkk vkSj bl fjt esa gksus okyh xfrfof/k;ksa ds dkj.k HkwdEi vk;kA

ABSTRACT.   An earthquake of magnitude ML: 4.3 occurred on  25th November 2007 (2312 UTC) in Delhi with hypocenter at 28.56° N / 77.08° E and focal depth 33.1 km. The epicenter was  at about 21 km SW of Delhi University. It was widely felt in and around Delhi and created panic among the local populace. A macroseismic survey was conducted in about ten days starting from 27th November, 2007 at 89 locations covering an area of about 1500 sq. km in Delhi and its neighborhood through a questionnaire. The results of the macroseismic survey allowed establishment of spatial distribution of the earthquake effects in the form of isoseismal map generated using geo-statistical analysis tool of ArcGIS 9.1. The isoseismal map shows that most parts of Delhi region experienced an intensity of V on MMI scale, except on northern most region of Delhi where intensity was found IV. The mean isoseismal radii for the zones V, IV, III and II are 29.13, 57.78, 83.63 and 100.75 km, respectively.  The orientation of elongated epicentral track of intensity field shows that the stress release was pronounced along Delhi-Sargodha ridge  and earthquake was attributed to activities of this ridge. 

Key words - Intensity, Isoseismal, Earthquake, Macroseismic survey.
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Chemical characterization of rainwater at Akkalkuwa, India 
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lkj & ,d LFkku ls nwljs LFkku rFkk ,d Hkkx ls nwljs Hkkx ds o"kkZ ty dh jklk;fud lajpuk esa cnyko fn[krk gS tks dbZ egRoiw.kZ dkjdksa tSls & LFkyk—fr] leqnz ls ml LFkku dh nwjh vkSj dqy o"kkZ ds iSVuZ] ls izHkkfor gksrk gSA bl 'kks/k i= esa nf{k.kh if’peh ekulwu ds nkSjku egkjk"Vª jkT; ds uUnwjckj ftyk ds vDdydqok esa gqbZ o"kkZ ty ds jklk;fud lajpuk dk irk yxk;k x;k gSA twu ls flrEcj 2008 dh vof/k ds nkSjku vyx&vyx fLFkfr;ksa esa gqbZ o"kkZ ty ds uewus laxzfgr fd, x, vkSj muds pH, egRoiw.kZ _.kk;uksa] ¼¶yksjhu] Dyksjhu] ukbZVsªV] lYQsV½ vkSj ?kuk;uksa ¼dSfY’k;e] eSXusf’k;e] lksfM;e] iksVkf’k;e] veksfu;e½ ds fo’ys"k.k fd, x, ftudk pH eku 6-0 vkSj 6-8 ds chp jgk vkSj mudk vkSlr eku 6-29 ( 0-23 jgk mudh iz—fr {kkjh; Fkh vkSj ml ty esa dSfY’k;e dh vf/kdrk FkhA o"kkZ ty esa izeq[k vk;uksa ds lkisf{kd ifj.kke fuEufyf[kr iSVuZ dks n’kkZrs gSa % Ca>Cl >Na>SO4>NO3>HCO3 >NH4>Mg> K>F>H buds fu"izHkkfor dkjd ¼,u- ,Q-½ bl izdkj ik, x, gaS tSls NFCa = 0.95, NFNH4 = 0.31, NFMg = 0.27 vkSj NFK = 0.08,  tks ckny cuus dh izfØ;k dks uhps ykrs gSaA buesa HkwiiZVh ds vo;o _.kk;uksa dks fu"izHkkfor djus ds fy, mRrjnk;h gksrs gSaA blesa veksfu;k dk lYQsV vkSj ukbZVªsV ds lkFk egRoiw.kZ lglaca/k ns[kk x;k gS vkSj buds lglaca/k xq.kkad Øe’k% 0-79 rFkk 0-75 izkIr fd, x, gSaA 
ABSTRACT.   The chemical composition of rainwater changes from place to place and region to region under the influence of several major factors, viz., topography, its distance from sea and overall rainfall pattern. The present study investigated the chemical composition of precipitation at Akkalkuwa, district Nandurbar, in the State Maharashtra during southwest monsoon. The rainwater samples were collected on event basis during June-September 2008 and were analyzed for pH, major anions (F, Cl, NO3, SO4) and cations (Ca, Mg, Na, K, NH4). The pH varied from 6.0 and 6.8 with an average of 6.29 ± 0.23 indicating alkaline nature and dominance of Ca in precipitation. The relative magnitude of major ions in precipitation follows the pattern as Ca>Cl>Na>SO4>NO3>HCO3>NH4>Mg>K>F>H. The Neutralization factor (NF) was found to be NFCa = 0.95, NFNH4 = 0.31, NFMg = 0.27 and NFK = 0.08 indicating below cloud process in which crustal components are responsible for neutralization of anions. Significant correlation of NH4 with SO4 and NO3 was observed with correlation coefficient of  r = 0.79 and 0.75, respectively.

Key words -  Acid-Neutralization potential, Major ions composition.
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lkj & ikye ij LFkkfir fd, x, MkWIyj ekSle jsMkj ls izkIr izs{k.kksa ds mi;ksx ls 19 vizSy 2010 dks fnYyh esa gqbZ vksyko`f"V dk v/;;u fd;k x;k gSA MkWIyj ekSle jsMkj ls fy, izs{k.kksa ds vk¡dM+ksa dks ekSle foKku foHkkx ds eq[;ky; esa yxk, x, dsUnzh; loZj esa xzg.k fd;k tkrk gSA dsUnzh; loZj esa LFkkfir vkbfjl lkW¶Vos;j ¼eS- flxeSV] fQuyS.M½ dh lgk;rk ls bu vk¡dM+ksa dk fo’ys"k.k fd;k x;kA bu fo’ys"k.k ls ;g irk pyk gS fd 45 Mh-fo-tsM- ijkorZdrk  dk Lrj fgekad Lrj ls 6-3 fd- eh- dh m¡pkbZ rd fo|eku Fkk tks fd foV~V vkfn ¼1998 ,-½ ds }kjk fd, x, laHkkfor QaD’ku vkjs[k ls izkIr vksyko`f"V dh 100 izfr’kr laHkkO;rk ds cjkcj gSA 1110 ;w-Vh-lh- rFkk 1120 ;w-Vh-lh- ij ijkorZdrk Øe’k% 10 fd- eh- rFkk 7 fd- eh- dh m¡pkbZ rd 55 Mh-oh-tsM- ls vf/kd ikbZ xbZA 1110 ;w-Vh-lh- ij 62 Mh-oh-tsM- 3 fd- eh- ij rFkk 1120 ;w-Vh-lh- ij 64 Mh-oh-tsM- 3-5 fd- eh- ij vf/kdre ijkorZdrk FkhA ijkorZdrk ds ;s eku ,u-bZ-,Dl-vkj-,-Mh- ¼;w-,l-,-½ esa iz;qDr izpkykukRed izHkko lhek ls vf/kd gSA 1040 ;w-Vh-lh- rFkk 1120 ;w-Vh-lh- ds nkSjku Å/okZ/kj lekdfyr nzo dh ek=k 58-7 fd-eh- izfr eh-2 rFkk 64-1 fd-eh- izfr eh-2 ds chp Fkh tks fd vksyko`f"V dh igpku djus ds fy, iz;qDr izpkykukRed eku 43 fd-xzk- izfr eh-2 vf/kd gSA foV~V vkfn ¼1998 ,-½ }kjk fodflr loaf/kZr vksyk lalwpu ,YxksfjFe ds Hkkjrh; ifjfLFkr;ksa esa iz;ksx djus dh laHkkouk dk irk yxkus ds fy, ,YxksfjFe  esa iz;qDr] Hkh"k.k vksyk lwpdkad ¼,l-,p-vkbZ-½ Hkh"k.k vksyk dh laHkkO;rk  ¼ih-vks-,l-,p-½ rFkk vf/kdre laHkkfor vksyk vkdkj ¼,e-bZ-,p-,l-½ ds eku Kkr fd, x,A MkWIyj ekSle jsMkj ds vk¡dM+ksa ds iz;ksx ls dh xbZ x.kuk ds vk/kkj ij vf/kdre laHkkfor vksyk vkdkj ds eku] 1050 ;w-Vh-lh-]  1100 ;w-Vh-lh] 1110;w-Vh-lh] rFkk 1120;w-Vh-lh] ij Øe’k% 1-6 ls- eh-] 2-5 ls- eh-] 2-6 ls- eh- rFkk 2-0 ls- eh- Fks tks fd vksyko`f"V dh lwpukvksa esa fn, x, vksyk vkdkj ls iwjh rjg ls feyrs gSA bl v/;;u ls ;g fu"d"kZ fudyrk gS fd ,u-bZ-,Dl- vkj-Mh-,- ¼;w-,l-,-½ esa iz;qDr laof/kZr  vksyk lalwpu ,YxksfjFe ijkorZdrk ,oa Å/okZ/kj lekdfyr nzo ds izpkyukRed ekuks dks Hkkjrh; ifjfLFk;ksa esa Hkh vksyko`f"V dh igpku rFkk psrkouh ds fy, iz;ksx fd;k tk ldrk gSA

ABSTRACT.   Hailstorm of 19th April 2010 over Delhi has been studied using observations from Doppler Weather Radar (DWR) installed at Palam. The data was analysed at Central Server located at India Meteorological Department HQ using IRIS software (of M/s SIGMET-VAISALA, Finland) installed in the server.  Reflectivity of 45 dBZ level was found to be 6.3 km above freezing level at the time of hailstorm which corresponds to 100% (obtained from probability function diagram of Witt et al. (1998)) probability of hail. Reflectivity was more than 55 dBZ upto 10 km and 7 km at 1110 UTC and 1120 UTC respectively which exceeds the hail threshold limit adopted in NEXRAD (USA). Maximum of 62 dBZ was observed at about 3 km at 1110 UTC and 64 dBZ at 3.5 km at 1120 UTC in Radar Data. Very high values of Vertical Integrated Liquid (VIL) ranging from 58.7 kg/m2 to 64.1 kg/m2  were observed between 1040 UTC and 1120 UTC which is higher than 43 kg/m2, the threshold value  for occurrence of hail. Severe Hail Index (SHI), Probability of Severe Hail (POSH) and Maximum Expected Hail Size (MEHS) were computed to verify the applicability of enhanced Hail Detection Algorithm (HDA) outlined by Witt et al. (1998) to Indian conditions.  The Maximum Expected Hail Size (MEHS) computed using Doppler Weather Radar observations were 2.5 cm, 2.6 cm and 2.0 cm respectively at 1050 UTC, 1100 UTC and 1110 UTC which are in close agreement with the reported hail size.  The study confirms that HDA and other thresholds of reflectivity and VIL used for hail detection and warnings in NEXRAD (USA) can be used in Indian conditions also.

Key words -
Doppler weather radars, Vertical integrated liquid, Plan position indicator, Hailstorm, Max display, Range height indicator.
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lkj & fnlEcj 2003  ls twu 2006 dh vof/k ds nkSjku egk}hih; fuEu v{kka’k okys LVs’ku eSlwj ¼12-3 fMxzh m-½ esa ok;qeaMyh; ifjeki fy, x,A lkSj o.kZØe  ds n`’; vkSj fu;j buÝkjsM  jsat esa 5 ifVV~;ksa okys lu QksVksehVj dk mi;ksx djrs gq, eki fy, x, gSaA ok;qeaMyh; tyok"Ik ij ,jkslksy vkWIVhdy fFkDusl ¼,- vks- Vh-½ ds rjax nS/;Z ¼osoysUFk½ dh fuHkZjrk Li"V djus ds fy, fo’ks"k izdkj ds nks osoysUFk pSuYl  iz;ksx fd, x, gSa] buesa ,d 500 ,u- ,e- ij nwljk 1020 ,u- ,e- ij gSA ekSle foKku dh Hkk"kk esa 'kkUr fnuksa esa ,- vks- Vh- vkSj ty ok"Ik ds chp ,d jSf[kd fuHkZjrk dk ns[kk tkuk ,d egRoiw.kZ isz{k.k jgk gSA ,- vks- Vh- dk fodkl nj yEcs osoysUFk ¼1020 ,u- ,e-½  ds ofuLir NksVs osoysUFk ¼500 ,u- ,e-½  esa vf/kd ik;k x;k gSA ekfld vk/kkj ij cMs+ iSekus ij ,d vkys[k rS;kj fd;k x;k gS oLrqr ;g ,- vks- Vh- vkSj ty ok"i dk ,d js[kk fp= gS tks ml ekg ds lkQ vkdk’k okys fnuksa esa fy, x, fp=ksa ij vk/kkfjr gS vkxsa ds ijh{k.kks ls irk pyk gS fd dqN eghuksa esa tyok"i ds lkFk ,- vks- Vh- dh o`f) esa bdgjh izo`fr ns[kh xbZ gS tcfd vU; eghuksa esa nksgjh izo`fr dh fLFkfr  ns[kh xbZ gSA bu ifj.kkeksa ls o"kZ.kh; tyok"Ik ;qDr  ok;qeaMyh; ,jkslksy ds y{k.kksa esa gq, ifjorZuksa ds ckjs esa tkudkjh izkIr gqbZ gS tks bl 'kks/k i= dh fo"k; oLrq gSA

ABSTRACT.   Atmospheric measurements in a continental, low latitude station Mysore (12.3° N) has been carried out, for the period December 2003 to June 2006. Measurements were made using a sunphotometer with five bands in the visible and near-infrared range of the solar spectrum. To bring out the wavelength dependence of Aerosol Optical Thickness (AOT) on atmospheric water vapour, typically two wavelength channels are being used, one at 500 nm and the other at 1020 nm. A linear dependence between AOT and water vapour on meteorologically calm days is the important observation made. Growth rate of AOT is found to be larger at shorter wavelength (500 nm) than that of the longer wavelength (1020 nm). A mass-plot representation is followed on monthly basis, which is nothing but the graphical plot of spectral AOT versus water vapour of the scans for all the clear sky days of a particular month. Further investigations reveal that some months exhibit a single trend of growth of AOT with water vapour whereas double trend is the scenario for other months. These results provide insight into the changes in the atmospheric aerosol characteristics with precipitable water vapour, which is the subject matter of this paper.

Key words - Atmospheric aerosols, Atmospheric water vapour, AOT, Sunphotometer.
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