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Table 1. List of metrological drought indices.

Index Equation Indicators Key Reference Citations
Percent of Normal Index (PNI) PNP = £ %100 P Willeke et al. 1994 174
Deciles Index (DI) grading of rainfall values p Gibbs and Maher 1967 1038
using a specific time interval
Standardized Precipitation Index (SPI) g(x) = X5 r?a)ﬁ for x>0 P McKee et al. 1993 9230
Cumulative Precipitation Anomaly (CPA) CPA = Zm Pi— Py P Foley 1957 259
Effective Drought Index (EDI) EP; = Z:,=1 [(Z;:' P,,.)/n], ED| = DEP_ p Byun and Wilhite 1999 672
Selyaninov's hydrothermal coefficient (HTC) HTC = ¥ s T Selyaninov 1958 83
0!
China Z Index (CZI) Zij = (C“\!‘si + 1)'/3 _ E‘;‘i"' %, p Ju et al. 1997 82
Z-Score drought Index (ZI) Z — score = ﬂ;_’z p Akhtari et al. 2009 105
Standardized Precipitation SPEl = W — —SQW+GW! W o), P, PET Vicente-Serrano et al. 2010a 4709
Evapotranspiration Index (SPEI) HaWed: Wi diW (®)
Palmer drought severity index (PSDI) PDSI= PDIS;_; +§Z. — 0.103PDIS;_; P,T SM Palmer 1965 6510
Palmer Z Index Z=dK, d=P—F P,T,SM,ET, SF Palmer 1965 6510
Reconnaissance Drought Index (RDI) {1 P, PET Tsakiris 2004 6
g o) = —Z:rﬁmnoN, RO =24 —1
Zpﬂ PETy
effective Reconnaissance W 2‘;_ Py W _ P Zarei et al. 2019 10
Drought Index (eRDI) o = S b i=1t N, RDI =2+ —1
=t
Rainfall Anomaly Index (RAI) RAl = +3,.,2r'_"1 P Van Rooy 1965 692
Keetch-Byram Drought Index (KBDI) Itisa modeled based approach and P, SM Keetch and Bayam 1968 709
P and SM analyzed using water balance model
Bhalme and Mooly Drought Index Precipitation departure monthly or P Bhalme and Mooley 1980 698
annual from long-term mean.
Self-Calibrated Palmer y Z"i‘ |¢Ij ||(', P,T SM Wells et al. 2004 1108
Drought Severity Index (sc-PDSI)
Modified Palmer Set of complex equations applicable P,T, SF SM, ET Palmer 1965, 6510
Drought Severity Index (MPSDI) for the calculation, include additional
parameter stream flow.
idi A P, Pl 1931
Aridity Index (Al) Ae (%*100) AET and PET Thornthwaite 193 859
Humidity Index (HI) = (&%100) P, AET and PET Thornthwaite (1931, 1948) 859
Aridity Anomaly Index (AAl) AAl =”‘ﬂ AET Gommes 2012 6
Weighted Anomaly Shi=30, ( -(:u.)*_g,_ WASP = = p Lyon and Barnston 2005 156

Standardized Precipitation(WASP)

(P: Precipitation, Pi: Normal precipitation, T: Temperature, PET: Potential evapotranspiration, SF: Stream flow, ET: Evapotranspiration, N: Number, o average (mean), o: Standard devi-
ation, Cst: coefficient of skewness, ‘Wsi : Z score, d: water deficiency, n: water need). Total number of citations are provided only up to 10 November 2021.
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Remote sensing (RS) drought indices

Optical RS

drought indices

Basic optical indices
MSI, RIV, SIWSI, NDSI,
SRWI, DVI, PDI, MPDI,

SRWI, NDWI, LSWI,

SWCILLWCI, IPVI,
NDVI, CRVI, GVMI,
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Figure 5. Relation and linkage of remote sensing-based drought indices.
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Table 4. List of optical remote sensing-based simple drought indices.

Index Equation Drought Type Key Reference Citations
Moisture Stress Index (MSI) MSI -_-% H Hunt and Rock 1989 1166
Vegetation Index Number (VIN) VIN = %:. A Pearson and Miller 1972 755
Ratio Vegetation Index (RVI) RVl = 5“:: A Pearson and Miller 1972 755
Shortwave Infrared Water Stress Index (SIWSI) SIWSI = :M o H Fensholt and Sandholt 2003 450
Normalized Difference Snow Index (NDSI) NDSI = &R-‘: '&v: H Valovcin 1978 25
Simple Ratio Water Index (SRWI) SRWI = ﬁt-'_ A Zarco-Tejada et al. 2003 606
Difference Vegetation Index (DVI) DVI = Ryir — Rred A Lillesand and Kiefer (1987) 451
Perpendicular Drought Index (PDI) PDI = —‘/;:?(R,,d + M#Rpic ) A Ghulam et al. 2008 110
+1
Modified Perpendicular Drought Index (MPDI) MPD| = Pees +MPRsum —f, (R +Rsum ) A Ghulam et al. 2007 279
1—f, v/ M4
Simple Ratio Water Index (SRWI) RVI = Fﬁ A Zarco-Tejada and Ustin 2001 88
Normalize Difference Water Index (NDWI) NDWI = %ﬁ% A Gao 1996 4761
Land surface water Index (LSWI) NDII LSWI =%&% H/A Gao, 1996 4761
Surface water Capacity Index (SWCI) SWCI = % H Zhang et al. 2013 19
Leaf Water Content Index (LWCI) Classify RS observed leaf water A Hunt et al. 1987 375
content to define the plant health
Infrared Percentage Vegetation Index (IPVI) IPVI = WRER: A Crippen 1990 578
Tasseled Cap Wetness (TCW) TWC = 0.1509 (band 1) + 0.1973 A Crist and Cicone 1984 1483
(band 2) + 0.3279 (band 3) + 0.3406
(band 4) — 0.7112 (band 5) — 0.4572 (band 7)
Normalize difference vegetation Index (NDVI) NDVI = %:_:":n A Tucker, 1979 9443
red
Cubed Ratio Vegetation Index (CVI) CRVI = (P 3 A Thenkabail et al. 1994 119
- ()
Global Vegetation Moisture Index (GVMI) GVMI = (B +0.1)— (R +0.2) A Ceccato et al. 2002 652
(Rur+0.1)+(Rye +0.2)
Enhanced Vegetation Index (EVI) EVI = G*&.. h&“‘_ v A Liu and Huete 1995 9268
Normalized Multiband Drought Index (NMDI) NMDI = % A Wang and Qu 2007 325
J
Visible and Shortwave Drought Index (VSDI) VSDI = 1 — [%m—_:u] A Zhang et al. 2013 54
ot 4+ ke
—R —Reir
Shortwave Infrared Water Stress Index (SIWSI) SIWSI = hﬁ,:w A Fensholt and Sandholt 2003 450
Soil Adjusted Vegetation Index (SAVI) A Huete 1988 6973

(continued)



Table 2. List of hydrological drought indices.

Index Equation Data Key Reference Citations
Streamflow drought index (SDI) g(x) = ! (,]n foF XS0 Discharge Nalbantis and Tsakiris 2009 654
Regional streamflow RDIc(t) =1 Zo=1 Dig(t) Discharge Stahl 2001 185
deficiency index (RDI)
Surface Water Supply Index (SWSI) WS| = awmﬂ’fgﬁmd"'“-” Snow, R, Discharge, Shafer and Dezman 1982 823
reservoir water storage
Groundwater Resource Index (GRI) GRI = 8= Groundwater level Mendicino et al. 2008 222
Plamer Hydrological This index is based on the original P, T, Available Water Amount Palmer 1965 6510
Drought Index PHDI PDSI calculation, but changed taking
into account water storage, surface
water flow and groundwater parameters.
Water Balance Derived Drought Index Use the water balance model outputs Water balance system Vasiliades et al. 2011 151
to estlmate the drought
Standardize water level index (SWLI) g(x) = r[ for ‘S0 Water level Bhuiyan 2004 156
Standardized Reservoir Supply Index (SRSI) g(x) =* r[ for NS0 Inflow Gusyev et al. 2015 13
Standardized Streamflow Index (SSFI)/SSI a(x) = r( for x>0 Discharge Liu et al. 2016 8
Aggregate Drought Index (ADI) ADI = In Keyantash & Dracup 2004 304
Standardized Snowmelt o ei P, Snow Staudinger et al. 2015 73
and Rain Index (SMRI) 90) = grray for x>0
Reclamation drought Index (RDI) RDA = Supply + demand Water supply and demand Weghorst 1996 105

(X5 Long term mean, X: Long term standard deviation, DI -

only up to 10 November 2021.

Discharge, Gi: Groundwater level, Wi: Reservoir water level, a, d, ¢, d are constants). Total number of citations are provided






)
./ ) 2PN

Sl g (ole Ciglao
3ysliS il A

$5igliS isu (o oS )3 gy 4 il JWSI il 88 g (slavael p alidls

’ :9194'&
:O‘p"‘”

$509WS ZRoy 9 Lhjgel dumwge anb il 0g)5 ole Ol
Syl g aub wlio 09,5 )15 L)l zg 0 Niag

Vo el —VFLY LI YA



