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], il wrpfas smuerelt # waw e A ouer 4 9@ US g, ,
anfe ol @1 wIfdd axar & | 9@ a1 o Iu-are aul, A aul faaeer, sife are @ erawdar A
g 9 PRSI & GASE ¥ SIF Ul B SUGEd H BH & RO BT © | qW | |
ferar o e €, draw-fasTi g so-Rery g oR $ @) oe e
aivaa aiffes asf o gor # 25% B9 & a9 g, deE-fasig g9 @ w9 H e
Sl @) BHI & BRU AfRdl § qgd B U FATE <8 Ol & ol 39 So—{deiH I
H T B BRU B TR AT Ul 8 IR Tl @ Sredar § B S B o 39 PY g
o B g @ Ry # ot yde @ oy wE o @1 sten TRT AR A
fory AoEg WY W TS The AR B BRI $¥ @ wEdl smavdhar €| W1 qadidh (Drought
'ndices),aﬂ‘fﬁiﬁ’ﬂ,Wmﬁm@,ﬁ@ﬁmeﬁ?wmﬂ
T & FRE &R wEed @ fog gemeiard) vd |ddl e e w1 @
Mg H, G B gRum, e yeR $ @ iR 90 dev o aofh, g B Refd @ R AISET AR el
wEE @ e @ foy Ayl wRfigl W efiwR gerr Sten m g
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Abstract

Drought is one of the most devastating disaster among all the natural disasters, which affects all the
aspects of life such as agriculture, livestock, human-life etc. Drought occur due to decrease in the availability
of water caused by sub-normal rainfall, erratic rainfall distribution, more water demand or any combination of
these factors. Drought can be classified into three categories, climatic, hydrological and agricultural drought
When, the actual rainfall in a year is less than 25% of the average annual rainfall then the drought is marked
as climatic drought. In a condition, when stream flow remains very low due to lack of surface water in rivers,
it is called hydrological drought. And because of lack of soil moisture in the root zone, which reduces the crop
productivity and crop yields, it is known as agricultural drought. In drought conditions, the water management
strategies must be different than usual ones. The development the new strategies, technologies and skills to
combat and mitigate the drought impacts with proper planning is crucial and need of the hour. Drought indices
are most commonly and important criteria used to develop realistic and superficial planning for drought control
and management based on various analysis in terms of decrease in precipitation, rainfall starting period, severity
of the drought, rain termination sequence etc. In this paper, the definition of drought, various types of droughts
and their characterization and important strategies for planning and management of water resources during the
drought conditions has been elaborated.

Keywords: Drought, Rainfall Analysis, Dry Region, Severity of Drought
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ST Gehal & | §9 99 & 49 W g @1 Rafd # o AR w6eE Ue waog e €| forer e Rdid
Hawd €| 39 v o Rfll #§ wHfad ofd yeed ave @ forg, g @ e ween At smaws € iR
1T B U YT S Bl Ual PR @) Wevd § T § 9@ @ gTand @) UgdH gl € | ae faud
® Hel A F% TOR B G D IRAIY IR GE-gaaie ) QR 3R vl fea w2 el 9o
faRia @ qemiel 4 9 afbei orl el St A9y B de o3y v ¥ | g & Syt
D IHR N YW P (P G IRATH, W & 3MPer IR Jdee & fog enawas 2| 59 o o5 & q@
P [EFG GRATY, SR S el B 9o AR q@ @ R & SRM are oiR O SanEl & veu @
forg Heaqel Yool wR seTer STE AT TREM W @ SR W, &¥ WMl $ eI & & g B
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T [T SR AR URATYT U HoAdA & 929y, 9@ & uRWRT &R & Y 0y drRa
| 3R raRl quT Ud W favy @ ofet iR W wefl uegell @ oMuR W ST -feT Anl (wafthal) @
e et 21 o A s & fog ag ailer &1 anva €, wefs v S g @ fou a8 v
M IR SargEd @ gRREa 3 o rawe Bue & ors &9 § B o W # W @) qwiar 8 e
AR U Tt fasrh & oy q@ @1 Aaew, sfiell, Semeri anfe § urh @ wR @ HA Bl el §, 98
IR fF wed g & vaed @& forg 9@ &1 Aderd A @ g B IUERT H A F 8 ol © |
g 1 & B fafte el & fow g @t ve @me aRir sregasiRe 1d srrdfde © | @
FY ATA A S WIpaE MUl | ST € e fave R #:
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(@) g @I DTS ATAHIHG TR T 8

@) q@ @ Wl # 318 ff e T YEeid 39 TId AR IR TR $ UgEE el B} qahd
() G @1 I FTIT B BRI 36D TR AR AT BT RO HAT B &

(&) 39 A {B FEN W P Y Giell aB & bl

) s9% 7T 3 IR W IR—ERTTHG B & 31T §9dT @R SRS T gi¥dhel B &

(@) oM AR W G B TG I WPHhod AIEIA B o H TH g9 Hnfes el § bel g¢ Ed € I
T @ yWTal & aMder SR MUST wauE @ wfifar st ¥ e wH e €

(&) <dl aaf & HRYT 4@ & e &9 91 SURSE (Epicentre) WY & HIY Fgeld W1 W& ©

(%) gwe wvg g iR WEd B € Ry wu W 99 uE Ud A 97 A1d 9 37Tel HR AT e b
AR &1 V& 2 |

o 4

el Y @ g G wert ol T8 2,
ol SUCTRIdT b ey §, oNdR o4l 3afy @ forw orh
arefl, 2001) | 3 dR WR W 99 ¥ [q@ed & "W @

e @ aRwitd far S 81 g aReTe @
AR W9 wIF a7 a7 ey # 5l oft wwre, wde, w3 a1 9d & forv g9 Al 9w W 47 & ol |
v auf o fslt v e egura & @n B 2 df 99 g @ Refd w1 o g1

3. G« @ PRI

ARG H G B G Y BRON AT Tl § | T I © SRO-UREH AR B o |
B, ARG # ofdl S B SfeRTel, AR BT WHT qd AT 817 e oF & fafte am § AeRe 9wt &
faww RaRer| 37 wofos ot & sfiRe wmde TRt ), g ) 9@ < 9 JgE BRO @
Thd & O Y-Suan ¥ uRadd, oufdie N @7 °xel, derdT ad @erg a gd B e @
IS | $D AT elge arfi, i wew wud o A g T Searg aiadd e R B g,
T geH b BRU H W US| W G 9ol e, PN, TYEA Sl HiFd SIREs Bl g
B H Wl B BE T Seud BT | TE S & F 8 Wadl & Wl g auf erel v, aur A A, qer
QIR F i T BT R HH e 8| G B UH HROT Sed A9 o St ardiedoie qur g @
et gRoT srwer ) & wadl & | oY THT T Ted arel @ § W A Sifde, aewafie afafafrt ot e
21 urdl forasy woverd At A 81 W@ 8
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@ P g A9 @ J F e fear o wear &

A Hee g w8 e U Rt & wu # oRifia fer 9 W @ 99 09 99 @ SR g8 avl,
HTG U1 § HH] &G aP A B |

ARSI @1 98 q@ a0dl ool & w4 06 RfRd $9 § udr godr @ R e werawy
Semerl, Sl anfe || aﬁ%‘|waﬁwwﬁrﬂﬁﬂﬁ%ﬁ@$@aﬁ$wﬁwﬁaﬁuqm
Bl 2| 9 WhR @ 7&3?{ T Hadl HY T @ forg, MUY o Ta MIRT FEMl & forw 1 ges &R

SN @I 78 @ 99 Rafy &1 aRaild avar & Rt waa Rew @ oy sl smavwas o &9

(B o) @ B # T @ N en I ¥ | e B e wa @ WgRie W & aRE TH @1 A,
@ Rftr IR weRawy w9a @1 & 3R w0l Haa @ el @1 oeidT 98 Ol 7 | Ul
2 5 oY war oft v ofg A wed g eiR /o o s awE@ o e 8

el

@ @ TR @ TR v 3 v 9w @ fE mer ¥ g G o g e g
qAGIS ARGyl # HE, 99l oIk arWd & U, YEhdl qEaie IR ARdl & HaE A & R W
famfra fy v ¥ S I MR (NCA, 1976) = aiffe auf & & & MR W @ @1 a1 & A0
aiffea foam :

> Bobl QN Al qul H G 991 & HHlael 0 — 20% BT DA
» "M gun aiffe qul § @R a9l @ garEd 20 — 50% @1 bAl
» TR g aiffe aul § wE gul & JeEd 50% ¥ el B Al

9 ypR @ yaifad &3 & o &) Wil # affea far e

I W @l yIfad &3 98 &3 el 5 6 @ Red WRIS AT 20% probability & W aTfies g,
[ Tl @ It 25% FHH Y& B GHIET & 8 |

2. @4 G99 @ TR @ W WG &5 98 85 oiEl 25 9id & Red QRIS 91 40% probability & w1
e auf, | 9uf & GEHES 25% HH Ie B GG Bl B |

IR 2w ¥ aiffe auf W 9 Qoo & quR W @ I9, 3 U9, AR I Sy-as &3 &l
@ yavr &3 # aeffea fRam o wwar 81 W & A wae Su-fedat § §@ @t e @l smgRit @
aiferer 1 ® fRar war 71 <9 @ VERie avl ST @ SR @l 9¥ 1918 @ AR 9¥ # Gof AMYd a9
Wl db o Fa9 HH guf oAf| <2 # 200 a9f (1801—2000) H ws MR @ aul @1 fAavvr diferdr 2 H e
T 8 |

He

difereT 1: <9 & fafts A deet Su—fediel § q@ @1 ge @ gk

FHIG | A Gedl ST @ B g B gt

1 3T, 15 991 5 & IR (1f rcq)

2 uf¥em §MTe | Mg U_y, Hidvr, fER, iR e 5 g1 # TP qR
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3 3ferofg deted, g SR ey, faev 4 991 # U& 4R

4 ORI, QA1 ORI, Ji¥eH i STk W 3 99 H U@ dR

5 el Arg, TR SR HYAR, T, Ui3eHl ol 25 T8 H U dR

(i NIH Report, 1999)

@1 YT Fega H g @l dlgdr Uh R fig & Fd MR W IIET WEEE @) A
Fpafad @ o &1 g @ dad, au B FH B oA, gEr ved 3 oy wr W 9 a8 @
HHR W R ovar 2| o SRy 6 BRI YEN aell HE QS G@, S oafd @ TUR G B A
e e W STeEr §1 S avE Ue B &F § don R q@, @ a9 & 4 Us qy e ol @
G P e FH JHAFEES B & | W P A Soll H a9 A o @ o9 A auf § & < B
20 WfRIeTT &1 F 26 ¥ 50 WY @ da &1 | <qar A Ao BT 99 HEn 8, 5 AR gyl § B 50 e

g
W e 2| 3 B 20 IRV T BR &F U8 qW B WG q@ & wU H S e 2

5. [T GADIDT R YT AheT:

A G BT e Q@ [Ehie B A W b S € | e qaeie, gu
TP AEIE S e € | el f T gueie @ ReRi aRe @ g ol @ o @l Gl
e oy aiR ot @ HH W AF RN W ue drel FTal B e # R A s 8| §9 HBR 30T
T SudE qET qEHD @1 Aw s, Bt AR Srefde @ # afer o e 81 g6 6w g
BT BT ST DD, A HABIP a9 GABG (SPI), WAR g1 TR GADG (PDS), THA T
Ui, Wad Wit NGRS qADID, Reerer @l qawi® AR e AR Tel 1 Gebih (BMDI) H1 AR
# ot geffaeor # enfare foman o wa &,

TR G P TERET EBie, (PDSI) GG U A wiearg iR fifors aRRerfe al gl @
R Bl & T X enRe qaeTe 2 R §EET SHTE [T VIed SRFA B IR Fed B 6 fo a3
FT TR fbar Wl & (Palmer, 1965 (1K) 1968) | PDSI U A el §w@l Edid & R gg AN B
S ®U W GE A SR S99 e A R &1 g wwar 1 PDSI @1 AT qu, T 3R
wﬁuﬁ?ﬁmaﬁraﬁwme@waﬂ?ﬁaﬁwﬁr%iw:wwﬁﬁmﬂmﬂ“@f 4%
#e Bl & |

o 3R TS G GEASIS (BMDI), & GBS Wi I Aol (1980) BRI fABRI fopar Tar o 3R
YR AT a9 B AR A R TR ¥ | qSE B SUAN o B oY, Yl U T {EBD D1
AR a9 @ oidl ety @ s aui ¥y @ wied @ wu F gRifid fear o # 1 R e
qEpie § S G EBie AT [P O 8 | WHR: $9 Ebid BT A—1 W 4 & T BT 8, Sl
qrER G THRAT qEeid (PDSI) @ FHH & BT 2 |

e ARSI (IMD, 1971) 3R ISR B AR (NCA, 1976) F TR I g e A
qul, G aut & oMl A7 Al & P B o 99 Ry B $fY T HEr o & | AR A W AR AaR
TR (15 W15 SFEY & i) TRET B AR H U8 WY o 99 A B e & @ W i
T O AT R | HERTS F P, g R aeA & elnu § wHae iR fEr (1984) # fApd ferer
%@ﬁa@?qﬁaﬁ“mﬁaﬁmw15%&%@&%%@&3@?@?{@1%%@#
& B @ GUEAT gaPhid (Drought Proneness Index] DI) @ 3R W qrg Sifvral § gRurie fear |

R I R GRS e Gl e 2 DA b Rt M LA Al —
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DI=(PXP,)x100/1-P, (1)
P=P,/[l -(P\-Py) . (2)
S P = 3% WWE & YRS Wi
Py = Y WWE W Teol 3w F<E B Wi iR
P, = TS AWIE ¥ U Mg T8 &I Wiar 2|

3R @1 G9TEH FEHIS (D) S A IR 1 eR & G B E |
R g@r DI > 20

TR g 20<DI<35
HegH @l 35<DI< 50
Bl T 50<DI<70

e g@r 70 < DI

GG a9 YEBid (SPI): H@ oMfe (1993) G Ued HMEIpd a9l Gedie (SPI) WHE way
AR YT qARE 2| 39 GIDis, ol 4l W & oy, B e Fifed o[ & I Suae SreseE @
quf Rep1e & MR W fIHRyd forar o wadr 8 | Sucier derel a9t & ameel @1 T Miedr fawer &
AT far Sirar & R 39 W wiftedr faaxor § uRafda fbar o & arfs e ey sir aifed
yafey & g SPI 3 B WY | WHIIG: $9 GODG &I 99 —2 ¥ 2 & 74 811 & | SPI &7 Sy A7
Dl G DI UEH bR A ARG I ST BT W IR W B gl ) FoR ¥@y & 2w 4 frar
ST 2 |

ELL’J 7 aftrg APl D AT, ®Y R HEd oY Sia HIRYS 997 SfeUdl (mean monthly deficit,
MMD), #rad aifiies quf SIeae (mean annual deficit, MAD), 3 e @1y asf & @™ (maximum of the
mean monthly rainfall, MMMI) anfe o QI@ Gl BTG AR ity & wier & oy amaeas B 2|

T B TEAE B Uh BT PRl & R 79 B ARey IR FEfa b1 ko aver siid g
B YW B eEH $ AU A9 I SRS B e § Y@ aiRy; q@ e a1 9evd, 9@ @ o,
@ fereil 1 &1 & ¥ fweror & foq gy anfX (1980) # Fr aRON T e e # |

@) U B P B gl BT FeiRer B N g ser @ o wew ueen wed, o @ B wohy

G) W B TEAN: §9 RO ¥, G B AT o arel R (@1 W) @ fafed frar i & 99 avt 9 wed
H A R Bl qul B AH AT B g qTel o T fed q@ o anfe & W 2|

) SHIBfoT AR B UgE: §9 RO § gl fAveivr 6w 9wy ofdvie o 5o, e, 78, dem,
el anfe R fhar o =Ry 59 @ FuRe R war @) ameie: R 99 siRd W oo faseE
HEHS I BN & I FHY SiART W X[ BT ) Rverwyr 1§ araae fhar o €

) faffed (Truncation) WR &1 fder: A9 w1 & sicfa, av /=1 & Wefye Rl § s el @
T ¥ e B & fort ffeed wv wenfi fvar o €| O & HEN @ oid At @ 50% AT SO B
T AR 10 fRA7 T i auf 10 el o1 99 & @9 anfe |

7. W B IR Tl A TEE
@1 T, Sl G A 3R xorifa FuiRer @1 ve sifvard a2 iR W wew gwn amifea

gl 4 faey wu ¥ SR f 78 @ 21 @ weuE Al (Drought Management Plans (DMP)) @1 Sl
AAAE AITTIDAT A USSl & &F A W P W # b § AN W B AN R, TR, AT I,

oot~
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AR TewTels IHT SUR @ IHR W 9ed JYR Y@M 92y | DMP &1 899 a7 9 a1 9u—afy tam
W AR fbar ST AR e SMIeT & 9T qW BT el W6 Ud A fhdn o 6o |

@ FEEE AT (DMPs) &7 [/ Iew G @ IR ferawen, aEifd e ok gt w
TS Al 9D Hicdgel Al B B W FH B BT Bl 2 | SHRIGE g Yae Ao R WY @ S
BRI e (European Union Water Framework Directive, WFD) & HIUGS 3R Se3a ®I SFJFIT%H H B |
DMPs & H&d Seed AT &9 & Wiftq v forRad fafdre Sewil @ U sjEen & A & & o 9ol &

o (Ul & ¥y @1 aErl & SHAfed emawgEaRl B G wxA @ fov gt HEr F o @)
USRI $T GHAREd HT |

o TrHdifers YW o Rafd # Ta Ml w usa 9ol 399 AERd FHE ¥ g9 @ o SuTdl
&1 fopuraa | Ry wu & wRferfos 3 @& forg amavgs Sia ofR Yoiel @) o & g91Y
TG & YA |

o eI IR HaE Ao A T I B wafiad & oruR iR ey Wafyd drerel i
RO (O A ST @ Ao 7)) @ Srev, e e R TR WHIa Bl BH
HRAT |

EEEENCY
Bl & | 9@ FieF @) wueg ©u 9 fafte Rl W el fear s aiiRe ik wrer & 39 98 R
yaed e (River Basin Management Plan RBMP) & *ft

W%W?I—WW*W‘ﬁﬂﬁ@‘jﬁfgl

YYD ©: 1) T G@T 4 e Jomell, 2) 9 & A woll & forg g dadal o EHid e &
Wms)mquﬁ%&mmﬁwmﬁﬁmmlDMP?%W?%%QWWF%W
3R S B ARER) GARe &% @ srawgedr Bl @ | 9 4 Sewdl @ miftd & fag apiie sriearnd
&1 o Fr=Ter &

DMP & ¥ Seedi ¥ 9 Udh 9u & WHa AR 9mils Rt & Sa—eri godal R s
U favaeia g <mest Jorel @ R g 8 | ROeY gu @ WRe @) UgaH, S THRAT B sdad
IR g @ i & 98 TEeNl ff 91 9 | TaRemg daasl o o § U8 BHE & & G
DMP, =&l 4R STel HHTE e Ao & Qb AN @l Hifd B dRaT & 9 399 g@ @ Reafq &
AR ol o= @t wfear § fgar S ST Fadl 81§97 Sio-AsHg Sahdadl BT SwEe Fefead
Hadm! /a0 & FareE # ) b o wear €

* Fufed ey @ ke
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* 4T WR

* I8 & FaTE

* SaTery afgdE

* guf (wfafsfer fd=or siw #)

* Sl ORI 3R TATERY & Hedh

SRR 2, 39 Ser ¥ g @ Refy @ ufafdfed 7€ v o wedr @, oifen gaw e fauy § Sood
il B T B Rafy @) vl w9 @h fhar o |ddr 2 |

& Ry & v wdfd q@ @ Ghasl & FuRT v $ g, e deasl 1 e s dwrEE
IR AT B AER W R, T ok e TR $ R W FIF BRAT IS Al 8| 3d H 9IS
Whas! B 4 GG B AIH W, WhddH| P G, Fed D FAANH IR BT TE b oy Iugm,
IR & R Soaw, @ wu ¥ Rk fhar o 81 IfRge IRE daas N IEE gES 93 Wity
TR B N0 ST By o Fad &1 R ae ¥ vae RE 3 o gue —gus w0 9 FeiRa far o
| © |

72 99 & SN

@ B AT B ABAH, YD TF I el FA THeIh D g WNd 8| g6H Sl HHE
yeE Sed B, T GE G T R B3l H GUR, Gl G, STeruevl e dee, Sl faawer R, @
A B BT S T, W{{gﬂﬂﬂ?{@ﬁ@ﬂ?&%ﬂaﬂﬁﬁa‘?‘s‘ﬂ?iﬁf@(ﬁaﬁ?@aﬁmds@qﬂlﬂwﬁﬁ
& BT, AN D Jpfeqd ISR AT, AT & Hard @1 Al sedTe B G © | $HG Ielrdr FHlfad
A @1 Rt TR v STed T, AEEIe drRimAl § WA, d GEEl &1 9ua e @
e B ST g TIRRfYS & B [ gea ugad e doe $ ANy eR, q@ $ Hme
B FH B § WES B & | s @ B SR SolY S dlel W A SUl Bl e TerRi

(@) AFAH D IUA (Preventing Measures) Y@ o e & foy wmrmg Rufd @ @ed fey v RUEIIRE
mﬁ?ﬁfﬁwﬁmﬁ%ﬂﬂﬁww%*MEWW Sl AT & fvE 3T ' B
AR g o0 TeY G B IRy FREAIHES Foell @ Hfifhar adr S qolgd Byl Bl g |

(@) "Ere™ SU™ (Operational Measures) YdTel™ 34T g SU™ B § fo MR W ?1@&' 31 Refe (f[c?
FareHl sk el Rafy & <SRM) & SRE avmar 9T €1 3 9 WU 9 gd DrE 3R GEAn 9o S
& wveror e & Surdl o oReiE v §) A g @ Refy evd | ST ofd |Wg @ gl vEd
g wwﬁwwmmﬁﬁ%ﬁmmwmwmﬁww%w

() GTSA® SUN (Organisational Measures): FGHIHS JUTAl & ded DMP &1 F7Y wU ¥ fasied, 3R

Bx B forg W goiel @R TP SUg el @ RIUAT B Sl 8 | T, deie R ol
wRerralt ol A o & dra #§ wHway ter fear o €1 99 wvens’t & faEw vy 9 wftafera fear S @
S o Ayl & Heag 2|

fl 9 I R W [E B Uy wRithuew gt suERn ST R8T 8| did oY g g <
IBT Fehe MaRor & qR # WrEr orar ¥ | e o anuenel @ Hifa [ @yl B BH B & fiy
S wEe QIR Aol B wHEe Rid smawd © | e weeql gel B g e Areiel @ e
ey wu W wftafora frar s anfee @ifes s9e gommEl &1 w9 far o |
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1. @ werarg s et @maf, daan, R aE afeieR) ofR @ & Yed @1 ek ane |
2. WM U@ &3 TR W G D T BRI B FHS |

3. afdea AR A AeEl aidhel & WIS Ud TR B AcATed AR ggerervl Fard dvl iR
Ud AN JTEAl Bl g@rar o |

4 < fafe &t & forg Sugm Wi @ dodel R gEds B gh @ Ao |

5. YW B AIRGH Hedid b D] B e AR TAR—IR BT 3R qeraeT e &1 PR ey @
%A # @ THRAT B e A B oIy 37 T899 P YR & &Y § SHANT BT |
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