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(methodology) &1 % WRT ¥ Rerd gaods &9 ® &9 74 IR § @] fsar mar €1Soil and water
assessment tool (SWAT) et & C’AjFRfPT A Safasg gaey &5 RSmer 6 hydrologic response 3few
(HRUs) *fI @gd € &1 4 Suan, gae iR A & 7oR, iR sexae afm & g & 7+ & e ik
A% (Temporal) F&ATd I AN o4 & AER TR FEIRT fdam S 21 SoilMoisture deficit index
(SMDI) @1 TUFET SWAT & Wi fAg! & 99 & 3ol & & T8 8| U Integrated Drought Vulnerability
Index (IDVI) ¥§=&f¥d HRU ERT fAf¥= &R®I & WGT AT (weight value) & IRT HIGRDI & IMf&Had ymd!
qHle AT A fawrfe #R ura fhar Sar 81 IDVI & S A @ 9l HRU g7 iR 39o g & forg
JTg WR B GaaTeierdr drel &3 b1 gl exar 2 g9 yeR wd R MY T9R Sw s bl SEar)
3R & wdervl BT ITANT B FEIE Ry MY o | 39 e UR Ry Ty qe ¥ 9w @ forg fAfe weri
@ vulnerability & forg yordl &1 @1 aga sreeT AMiea far T & | oreggs IRE A Hifde Jeror & Aregw
A GagTeler &3l b1 Fag g war | wegd o § & T S wonell ¥ e gedie ik g9 & forg
vulnerability aTet &3 & WG & oy Ud SUART 3R favawsig ¥+ &1 Ivgd a1 & | IRaifad ggie ol
SYART AfpIa & A—ar IRafad wag FuRe, 9 ok g@ 9 e & fo afafir sras @ e
& forw fovam o | 2 |

Keywords: Integrated Drought Vulnerability Index(IDVI), SWAT AiSd, §T T &4 Yadid (SMDI) sl
fagem, &9 IR

Abstract

This paper presents a methodology devised for integrated assessment of vulnerability to drought in spatial
and temporal scales using physiographic, meteorological, hydrologic, social and other factors. The physiographic
factors are static physical features of basin including topography, slope, land use, soil type, soil depth, proximity to
river reach, elevation zones and population density. The meteorological and hydrological factors are monthly
rainfall departures from corresponding mean and soil moisture deficit, respectively. The spatial information of
multiple factors has been categorized in various sub-classes and maps have been prepared using ArcGIS. A
differential weighting scheme has been used to integrate different sub-classes of various factors for assessment of
vulnerability to drought. The methodology has been applied in the Ken River Basin in Bundelkhand region located
in central India. The Soil and Water Assessment Tool (SWAT) model has been applied to demarcate hydrologically
homogeneous areas called Hydrologic Response Units (HRUs) in respect of land use, slope and soil type, and for the
estimation of spatial and temporal distribution of soil moisture in the study basin. The Soil Moisture Deficit Index
(SMDI) has been computed from the soil moisture estimates obtained using SWAT model,. An Integrated Drought
Vulnerability Index (IDVI) has been defined as the sum of weights of various factors scored by corresponding HRU
(Hydrologic Response Unit) divided by the sum of the maximum weight value of the factors. The HRUs with higher
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value of IDVI represents the areas with high degree of vulnerability to drought and vice versa. The maps thus
obtained were validated using the documented information and field surveys. The prepared map showed very good
agreement with the physical field observations made in the study basin. The methodology presented in this paper
puts forward a useful and reliable tool for quantitative assessment and demarcation of zones with different degree of
vulnerability to drought in time and space. The proposed methodology can be used for proactive as well as near real
time assessment, monitoring and planning of response actions to cope with drought.

Keywords: Drought Vulnerability Index, SWAT Model, Soil Moisture Deficit Index, Rainfall Departure, Ken Basin
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gl @ A AT ! GSUSRId @ MR R W B aRAINd fEar o g, a7 e @ ARed
Fafy & forg ar o 99T & W A, FAY FAE, FORd WSR, Y—uiel Suderd AR I gar T @ w9 A

gRaif¥a fbar o1 Wt 81 39 TR YUl Ueh Il Soary dedlt Mifbar § rwer = wier vy 4
wrifas /a0 Afe ff F9F g R SudRl ofdl @) JTE B gel H BN arell S @ dH W)
o < © | @ @ g 9= WO 4 i, O 31 Sude R & 3 amfre geniie fafafa w
Ted § e faf= &g Sieerg He Aifter ok amive—aniie arel w® iR awd € (T @ e,
2008: 9IS g IMHIETEA, 2002 UT0S 317 2010: fa=iid 37 2015) |

yRga vdferd wifge ¥ wr: 9' b a7 ® 6 §@ Ue wfed Hihar/ged (phenomenon) ¥, W
B TF G R FIATd! Wihd URMTST AT AT BioT © wifd YW B el b b & # g arell
U B B B qeH H axdl I o |

A ¥ Fued @1 amdEgd A BR$T ) R a8 ROred {6 dtnfore ewad, Searg ded,
iR iR wmfie—anfdie qe & |

Al biAsall
W BT AT AT T AT T | (B & § A AR O | ST 1 are @ |
P Sererar &1 gor § fhe Ry | @ amyfel ow ol w o 9 & STANT BT U B B FE
Q&3 Ay e WU § oa B | aRRefd @1 ardar / gepar dEd | a4 § | R @l aHl & geue
A | aRaifa fear T 8, g8 | 21 IE 5 &5 1 Ue ey yTfaerEl Webdl ® | 3R R el
T g8 i & fou o1 o awi, | fadwar © | 98 o g ' GICE)
SR

&Y
TSI YaTE, Wl /Yol HUSRY H | I Y& arel &Fl W) BT Ifr® & ifdw g | & o
FH Al T 9 HY D LD SR I & 3R IR, wEt JraeT H U @ AT gD
PR A & FDell ¢ | qT EHE B SMYfRT H BT B SyET ¥ fF 2|

(oreT: @1 TP IR phenomenon | (@7 YEHeT /ITear B &= (@rd: ST @ HA JHa S ?)
) B Teh R BIER 2 )

& @ GIgaaT 9T 9 WF @ 91 9y gRkafdd
B ¥ &R W FA B gFad wH Bl € 9 9w
farda A ufeq & Wl 21 g@ @ sghy @ Sl @ .
AHfTH—3ne fhamea w® ik #xd € ofiv Wit e O Y el q-SuE, gaT $ O UeR,
T P MERIE, WAEl Ol WUSRY UG g H ofd driT ) Al R @wd € (ke 9 s 2002w,
2009)|sﬂmﬁ@aﬁﬁﬂmﬁﬁ?maﬁwﬁﬁvm§@ﬁﬁswmﬁw,ﬂmﬁ—a'tra’m,
P AT (A0S T 3, 2010: ST T I, 2015) A T D Hﬁlqﬁmﬁwam%ﬁﬂﬁ(dimension)
Bl & (SST 7 a@v 20000 fafesa 2000) | g & ufy wefee gAgIT dH S § 3R I8 GHIA B
I, Wes 9 ufifhar o @Y emar A e <an 2(@FRE @ Fmarss, 2000 sAfieRT 7 @ 2000 @) |
g B UGS D Al AR TG gU Hed A ew ok sritems @ gferd wad gu solie 9
(2008) ¥ 39 91T W AR A & G aure B FH F Fges @ for A= w:_ B gogaar # ke
amenRa gfiewmior o= e =ifew | swHa iR sTafbsrd @ar (2009 d1) 7 W B WA GaGAAT Bl
IMher dA B A B wxafad e s wofas wan @& o, snfdfe e, ama ok AFRe w4
IR PR FdFT anfE @ ysqell BT SR AT TAT| SN SR BRG] B (AT U A Fow e iR
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qUTET & AR TTeET 9E1 ® 3R AT UEel ¥ 8 SR gHieeer & Surl &R g4yl 9 e @
gt @nT WA & MY § QR 9 8, 2007) | G B GAGAT B SR B
wguT @ fulRor § 7Y@ ‘DRASTIC® ot T off (sreelk g3y, 1987)
@ Wgd YRET A9 3R Rrdrerand $iR Tl BT (1993) & T A9 B A FEren off T | USA @
e o oy faceen ok fafded (2002) iR faee 9 ey (2002) 7 wnfAe &= #
IS BRST B FEA B g qW B gigaw &1 affa far 21 o 7 = (2010) A U
wRaTfad fhar R g@ & gigaar & Pulko @ forg v e, dkm Ry 7 g orel &
FHE G B AT BTN B B | gTaferT 3R 3 (2009 b) 7 R [
fges & fort SiRem—emnRa J@r eerd Aol @ e o @ e Fdel o1 gwga fean|
39 T &7 Seed Ue 1 Ay @ wga o & R o
W A e, meie spia-wad, Safery, ame e sk o
B oI &1 R fem o1 w9 | g8 Reaw e o & o @ gegaan
arfad A, S @ GIS & T ¥ 980 ¥ GERG 7 RS HRGT B AT HR ol 8, Froraemare
GeRl B BT HE H Ggd Tl UG BY Gl & R ¥ R, wefde d@nEl @ geud,
IATGH! AN BT AT DT FHAAT DI ARG X FHd & |

IETT &F BT JUSA

B9 A IR e ARa & 23°7 3 25%54° @T 78°30° A 80°40° & Ay WeTfRd Bl
g% @ AT TR W 55009 B HaE W wRped B ¥ R gl 28692 m* AR &FBA B
TP 9% TT R D AAd W 9 87.0M @ FAE W JYAT A4 F wHRT & WKl g
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MNd & 91g 987 gop AT IR F| B IR F oivwa aiffe auf $9 S WS W 1250mm W DY
3P H Wl I 800mm T deeidl WEdl & 3R IR & W W FHHT AEd A9 1165mm 2 (TS T I,
2008) | ARYT BT q6T BT T 90% TlRV—U¥EH AFEA b CRM (GE-REER) wrd Bl 2| 78 aRE @
ST B affear e € o w9 Wil ¥ smeoifed § ofever verdrpia forv gu €| gar fafdm e ek
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g W 2 |

Bodl IS S HISI—2019 T A G, TSl

— Y430 —



fafer &1 avis

fafey @1 faavor Y@ @ 9ad usd SN &7 wIfad Sar @ i 7' go1 T W R € ok a8 seq
BY G & AR dgd dofl § @ B & (R 9 Sfara, 2008) | auf § &f @ e gey T4
H ®H 9 R garE H B A @ HeAT & AR B SR IHS! TR H1 fFefRor e ¥ gar =
YN YaTE H&I ®Y H e Afad dRe w) i dwd & S 9 Je1 B T6R, ST, i, e,
AR @ Aifes Rl ok A | 9o WeR, 4 SURT U9 o Ry & venfie faaRer fEd e
AV BT X, TR, &1 P1 T4 FIET H=1 DI &Far 9 arsieqord &1 yifad & & (e 7 s
2008: I g e 2001: W 9 =T 2006: WS T 3T 2010) | 987 g ET § 8 arel) e uRad-aar &
DR A dTel TR RIAHIS ARl S 5 Sovaas 85 & weR w@ou 3R saE ¥ A= 8 £
sad AR fodf & @1 Wi, 9 ST iR y—aFEia ot Ry warel & g sl @ (e @
=g 2008: Teoell® @ =T 2009: g T 3G 2011) | 31 SR aftfa W fere are aRFF v 9 o &
T D DA H T B IS AR oA B FA W YT BT & | gar A R R yare B Hifd wm
WIS difesd Il WY Suees TRl Bk § | geierg g1 A @ el @ faw ve faaRa wefaseia fest @
wfAhar €1 S 2| 39D el U B UHR B Y—Sudnl, Al UGR Ud Qodldd drel alel @ &
Seifasa gfdfdar # w9 @deRERd € (SFfce g o9 1998) | SWAT fgel (geea @ 3=y, 2005) ¥ I8
&l 8 &I 9 &, S fF o U, 59T UBR 3R @l § WeU @, & HRUs # discretize &% & a2l
HRU &R W a1 ¥, aricqold, aaael Jde &, AEHe- Suded &l 6 |

IR I gReId a0 §Y WRAAY & T UoW # @ A4 IR § GHY 9 W B AR 9@ B
WG @ SMEHe B AT b forar 1ar 2|

e SR A A fase—dedt g@ &1 v

qRd AeH fagE fmT g S9 &F O1 R B g@Ed HJET Wier & el 9t e asf @ 75
afierd a1 S BH BNl § (ST WE, 1986) | 3W SUR WA emwd H IS af Al wegH o
(Sr—frR) Y@ ad a1 g dieH 99 g & o9 fh 99 89 & SR 8F arel avl wwife sia Amr
# 25 yfeera a1 SATQT @ B BN B | § Smge H 12 9uf A9 wrell & 110 987 (1901—2011) & SfiwS]
b1 SN fobar T € foraday 2003 & s Igueey €| 39 AT B BN eI IR B Selary
AT Y @ FEgTE B HIRD, Ao 3R affe g e w fear w21 e IRE § Serany g@ @
Ay (@t & &N & P ), TR (@6 F N B GRATT BN) U IRERAT (& BT IR—aR EH D) B
IR W iR fvar smar 21

FHBR 1 gRT &1 99 & A= Wt & awgel srer YRTs & forgasRd aid 9F @ geef #
auf & aiffie g ol departure AT &1 ToET @ Y AR ¥ Rifted fvar ar & 9¥ a1 W v 8 ad
g, A Ay © a1 g aRa av B g9ar FuiRa o @1 Ay aiferer 1§ welfa @ a2

Tg wHe Wl 2 b Arifae o, Sewue &5 % 9ife 1o 9, 9ad 9 ol Sqererar, auf
B IRadT ied], W Jaarg FRE 3R AHe—iie dRe & U & TN Od B BH 7 BEd B
JHaH @ fou STRER € (e WiEd] sy NadT 1993 T 2007, OIS T 3, 2010 3R W T 3, 2015) |
39 3T H 9 IR H 2006 | 2010 & 7T GW B AW AR B W, @ A wfivar @A gRkEes
AR IS & & AR W® YW & I 3R U 1 USaR & Amasd &5 e 6y 77 oF | feera 4§ af
2006—2007 ¥ e IR H AT UST (TS g 3, 2010) | HWIGAT P &F I URS & & wAAd g
vdlifh I8 go1 @ T W AR 2 ok 7' T, 9@ @ v ¥ fa Ry S9ew gger wwa €9 e @
(R v sNfrard, 2005) | aut #§ & & srerman, a1 T At g5 79 &R arT vaE § e el
T BRY E B W D A BT AR FHH AR B PR wear 21 ger iR armEE 989 vy 9
980 ¥ Wiplad e—weel dRSI W iR axd & O 5 g1 B ueR, 4 Sudn, Jeesi, @,
AP M iR AR | J&1 & IR B WHe AR -—SwT td 4 s 5l 8 @ sided,
UIRATRIAT, a1 & T Bl Ucbe HR @A B & AR are—arsicaeid B gaifad eed € (e 9 o, 2008
A9 g dred, 2001 W 9 3, 2006 WISE 93 2010) [@6] 3R arSH—arsiegeE § B gt wenfie
uRgd-Eierdr & TRV WU wegias e 8 gad § O 6 Serusy 85 @ ardfa ok e |
3aa ARG fFdll &3 B TP, o ST 7 Y-apid 98 @ O yare @) yWifdd s & (REET 9 o,
2008 TCooITH 9 31, 2009 WISH d 319 2011) | §9 UHR SWRIH AN Wipfad Hle—waeh HR® oiel
SUTET qoiel @1 B4 & TR Bl T § W@ D IRE G99 IR WM D ATER WA B & | gaT T4
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IR U1 yarE & Aifd w9 4R 7 aifed el R urr Suerer T 8| or: gaT 9 & faiRer & faw afiE
# U@ distributed model &1 FrRIAGEA € WA € | WY WY WHAGY YS9, &l THR AR T DI Al
arel & S B Y WAM Siefds-g 9eR a8 W) R f&ar S & (aFies 9 e, 1998) | Soil and
water assesment tool (SWAT) (54 T a7y, 2005) 9= gRan @1 Hydrological response units (HRUs) H
discretize F% H wwf B fF WA 3 SWNT, AT FHR R ST Gl B T HRUS ®R 9R Heal I,
IS, el YA & ATdhel IueTel B @ |

SR B FeTd @A §U, TR 94 & 7 Uee 3 &4 741 & IR H 99y g W g@ 9 foes
@ fou a8 g forar TaT| 9 IeIUT b1 g Se¥d 9gd W BRD! @ integration B U fafy @1 devise
BT & S B G fF vulnerability T ARG aRenfe MR &R W 3R 599 980 ¥ $RSP| & Y Uh
9RUde weighing scheme T WA favam a7 &1 |

ey AR A ArgafasTia g@ @1 Sde

IRd Agafas= T grr g PuiRa fear mar &5 orr 5 &3 # 98 @& wm= a9l 4 75
gfcrerd 3 &9 a9t B & O 98 &5 gW@1 U HEIT (37T W09, 1986) | TR WA orema H, fhel ay
1 ARG o (S A RITR) @1 @ $ET ST 3R 99 &3 H @o aul 3 JE A 25% A1 99
@ Bl 2 | 39 favemor # 110 98t (1901 — 2011) & 9T & forv 12 auf Amdt veredl & Wiy aut ends! (af
2003 & IS IUe el A) FT WANT AT T 2| IR SR # IR H A R g@ b e
&1 A, o @ affes FHY WRI W ATde fHar T 2 | e aRE A Ay g9 &1 oafy (@i #
HHT BTel), severity (@ H TAI & magnitude), Ud MIRT (G & gRERy) & MR w FwiRer fear @ g |
& AR W sl & TEU AT BTI(1901—2011) BY dTNd G ool a6l departures I Fwfo i @11
(RD & Mean) & &=+ # afder far a1 ot 5 g8 FPuiRa fsar o 9@ & 98 A9 a1 av wet year,
AR a9 AT G@1 99 81| "Gs] B AR wet AR @ WA a1 9§ @I arferer 1 grr FeiRa fear s
AqHT B |

(x; — x3)

RD — Mean(%) = X100

Xi

el W xifeH 718 @ auf Ht yelRia wwar & axt foed wrg, om qad & o a9y @ aul e @
iferat 1. fe af @1 AT categories ¥ 7fiEa F & AFRTS

Y 9. H Ay ¥ g3 auf category
1 >125% 3fad A mild wet
2 | 125%— 110% aiad 7= | 3
3 109%— 90% 3 a AT mild dry
4 89%— 75% afag A1 moderate drought
5 | 74%— 65% 3 AT severe drought
6 | 64%— 50% 3i\d A frx Pa—
7 <50% I A wet e CIOUE
o 75 , ‘
_;?:.50- .(a)i S— SIS e == et R . ——— SRR = e =
2 25 - |
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=2 |
75 ! ! |
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m % Annual Departure  ® % Seasonal Departure
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R . 2(b)

WMR 9 BRR Wl & foy aiffd 3iR diod 987 departures & AT o1 war—foF #9aR 2
(a 3R b) T g Y & | S 5 Y- 2b F <1 o A 2, IR 7 s ol waed & it
TS 9T H YRS 5 91 H U 9R GW@T UST B | 99T departures 3l §RT ¥ 1905, 1913, 1918, 1941, 1965,
1966, 1987, 1989, 1991, 1992, 1993, 2002, 2006, 2007, 2009 3R 2010 HI major drought T4 ER¥T fHa T |
ot wR # "5 gut # aiffe &0, aiffe sfiwa & — 50% ar A ades | F' W wA el 6 arfie
W BT AT R el @1 Ub W B € | I8 Ul "ol © P A o (S W Riawr) § ant ot
?Wwﬁw@$ﬁmﬁ%amm%ﬁﬁ%%wﬁmﬁaﬁmég%ﬁm
|

TF DRDI DI (DG P b oIy FRATIA differential weighing JTSTT

gaadt AT # F@ieil & UHe § Ud differential weighing scheme @ TifefdT 9. 2 # wwanfaa fHar
T & o 9gd ¥ Jercie "Eayu dRa @ S AR fhar e |

arferdt 2 # R~ SRS & weighted AT B 200 &1 Adey @ @ 97 AIRgT & HRU U@
HRE & oD (S DI RO & AER W o amar & | wwaraa drorn § gar 7§ 4 fEa SMDI
(soil moisture index)® w9 ¥ TR fHar o 2 (RRFET R sarda, 2005) sk gui § & @& auf
departure ® WU ¥ WA fhaT SIaT 239 Q1 B W WATET WAIAT FRAGAT HRBE H A § 2 SMDISIR
a9l departure P HEH UG weight 0—25 foam T & (arferdr 2) | '*LG'EI'?J}FTQE[ BERIRED EEIERG
WTROTTYT WATfAa ®Y dTel ®IRPI & dIX UX JIHT Ol &, 37d: $9% weight 919 0 9 10 & §I9 yRafdd g«
ted 2| 9% ue wd fafkd den @ fhorer @ AT SR Sudedr] SEINT & UBR 9 a8 & fRad ¥ gaad
e © [Te, & UhR, Jal &I TMewls, T4 AT SRl ¥ g 3R S 9 oIS FHYHGEE HReb |
T 2 3R SA®I AEHE weight 19 0-5 & 419 uRad=efier 8| g9d! “differential weighing scheme’ &gl
ST & it eRet @ fafieat @ o fAafT weight @ range fraa @ R &1 weight A 0 I% yefia
Fal & e RU gU &R& & S a7 & SR G& &1 vulnerability

Table 2- Weights assigned tovarious sub&classes of considered drought vulnerability factors

Sr.No. Factors Sub-lasses of drought vulnerability | Weights of different
factors classes of factors
0) (ii) (iii)

Water Bodies (Areas under -100
submergence)
Waste Land
Land Use Range Land
Pasture Land
Forest

Urban Land
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Agriculture 10
.. Irrigated -5
. Imngution Suppon Un-irrigated (rainfed) 5
Lower elevation ~lofm I
= 140m-210m 2
210m-280m 3
Middle 280m-350m 4
3 Elevation zones elevation zone il U 2
’ 420m-490m 6
490m-560m ¥
Upper elevation | 560m-630m 8
zone 630m-700m 9
>700m 10
0-2% 1
2%-5% 2
4, Slope 5%-8% 3
8%-12% 4
>12% 5
Upto 1km 1
Distance from River =0 E
5 Risack 3-5km 3
5-7 km 4
>Tkm 5
Clay 1
Loam 2
6. Soil Texture Silt Loam 3
Silt 4
Sand 5
>=1000 1
<1000 to >=800 2
7. Soil Depth (mm) <800 to >=600 3
<600 to >=400 4
<400 5
0-100 Low 1
Population 100-200 Modfarate 2
8. Density /K 200-300 Medium 3
300-400 High 4
400-500 Very High 5
>-0.5 Near Normal 0
-0.5 to -1 Dry Spell 5
-1to-2 Mild Drought 10
9 Soil Moisture Deficit
' Index (SMDI) -2t0-3 Moderate Drought 15
-3 to -4 Severe Drought 20
<-4.0 Extreme Drought 25
>-10% Near Normal 0
10. Rainfall Departure 0% to —15% | Dry Spell 5
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—15% to —25% | Mild Drought 10

—25% to —35% | Moderate Drought 15

—35% to —50% | Severe Drought 20

<=50% Extreme Drought 25
memﬁlm&qﬁﬁﬁwmgmwmﬁhw%aﬁwmﬁ g W
vulnerability T J9Td ST T8 & | Sameeva: M fAed), S & ave, Yol fedr o smer uTHT A
EﬁW?@ﬁ%sﬂﬁqﬁﬁﬁﬁﬁﬁﬁmwmgﬂaﬂassngnﬁm%@'\’&ﬁﬂﬁmwel 3?1

I UPR, 3 SRS B IY a1 B A weight Frra f5a o €| ol qer—wee, H‘Tﬂﬁﬁ?ﬂ‘vﬁﬂ
mﬁaﬁawﬁmmﬁaﬁﬁﬁqwﬁm&mwﬁmmﬁmaﬁnﬁa%wﬁ%waﬁﬁ
FIT%EF[ZE‘RTwmghtsWﬁﬂ\I"mlWiﬁﬁq%}ﬁmfﬁmwmghtﬁmﬂﬂﬁiﬁﬁﬂﬂﬁrﬁm
HRUleve]Eﬁwmghtﬁﬁ@%ﬁ%ﬂ?ﬂﬁﬂﬂﬁfﬂﬁﬂﬁ@lWﬂ'ﬂ?ﬁwelghtmmwm
mﬁ‘mHRU?WW%WwenghtsmﬂTfﬁaﬁmﬁwﬁmmwmmmw
Integrated Drought Vulnerability Index (IDVI) %8 SITaTl & | $9 ¥R IDVI S9 gud & w9 # aftfq faar
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Fig. 3. Land Use Map of Ken River Basin Fig.4. Bariyarpur Command Area Map
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Basin
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Fig. 11 SMDI Map of Ken River Basin for the Month of (a) July (b) August (c) September 1993
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Fig. 12. Spatial Distribution of Rainfall Departure for the month of (a) July, (b) August and (c) September, 1993
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(a) July, 1993 (b) August, 1993 (c) September, 1993
Fig.13 Integrated Vulnerability to drought for the months of (a) July, (b) August and (c) September during
drought year 1993 using proposed differential weighing scheme
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