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7. Concussions and Future Works 

The model evaluation result s also oplimum ItCCUr3C) (R1 "aloes) rang'" 

from 0.01 to 0.91. This difTerence in the accuracy ofttle model is _gain dot to Io\\' 

administrati\'c reso lut ion (zona l administrative Je\cl) crop )ield data used for the 

model evaluation. E\'aluating the model de\clopcd here u ing high rtJOtution 

administrative dala (\\oreda or kebelc administrati\e le\els) helps to the 

accuracy, which further improves drought mit igntion measures. 

Futurc research may also assess the efficiency. efTecthcness and applicabilit) of 

DroughtObject inforlllalion Extraction System compared to LEAP. VcgORf and 

VegOut for identifying and mOdeling drought episodes. Efficiency here is same as 

Rothermel and Harrold' s 1280J definition of the measurement oftne computational 

cost. which may also determine the practicalit) of a technique. EfTecti\ eness can 

also be measured by comparing OroughtObject Information Extractor" ilh LEAP. 

VegORI and VegOut for identifying and modeling drought episodes. This fUlOre 

research can be practical after the DroughtObjcct In formation E..'tr3Ction S)stem is 

deployed as a working system for organizations \\00 arc current I) \\orklng on 

drought monitoring. 

In this thesis. the b.:1sic ground\\ ork has been laid for better drought predict ion in 

general. In the Ethiopian case. the approach is tested using a large datascI that "ere 

compiled from dirrerem sources. OrganiL'ltions and future researchers cnn usc data 

from biophysical. climate and satellite sources Ihat 3re valuable for predicting 

drought at a relat ively low cost. The potential impact is alread) gre:!! in thm these 

data and methods uscd can be used al most immediate I) 10 help bcner predict 

drought. In an immcdiatc ruture \\ ork. it is recommended to extend and refinc the 

prediction models 10 incorporate spatisl attributes from other b;oph) ita!. chrruuc 

and satellile data. and appropriate spatial statistical methods to\\llrds impro\ing 

predictive performance and the time at \\hieh prediclions can be made rdiabl) In 

addit ion. it is also recommended to design II decision tool \\ Ith a GLI to 

hclp decision makers to bcltcr decisions. espcciall) for offering drought 

related insurance to Ethiopian farmers. 
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Appendices 

Appendices 

Appcndh: I : Climllfic Ind ices :lIId 1I1clli le 1):ll a ror Oroughl J\1oniloring 

1.1 Climatic Indices 

POST 

The PDSI [14 ) ] is prob..1bly still one or the most complex drought indices in usc 
today. and it is also Onc or thc fcwlhat allo \~s a direct comparison ofinde\ \lllues 
between different clim~lIo log ical regions. It is n soil moisture algorithm calibrated 
for relatively homogeneous regions. and is based on moisture inl1o\\ . Qutna" and 
storage [281 J. Details about the PDSI algorithm arc presented in r 142), 

In describing the actual drought s ituat ion in a ghen region. Palmer (143) 
cons idered a drought to be established when the index is less than Or equal to - 1.0. 
and a wet spell is established when the index is greater than or equal to 1.0. A 
drought is cons idered to have certainly cnded \\ hen lhe index rca nes the "near 
normal" category. which lies bc(\~ een -0.5 and +0.5, or \\hen the inde>. returns to 
zero. 

BMI 

Thc Bhalme- Mooley index (8MI) \\(IS de\elopcd b) I1halme and \ 'Iook:) (282) for 
assess ing drought iniensilY using 11 prccipitalion pnramcter. The computation.11 
details o flhe BMI and Ihc POSI are general!) similar. \\ilhjust a fe\\ difference 
I3halme and Mooley replaced the moisture lnde\ in J)almcr 's algorithm \\ ilh a 
simpler mont hly rain index computed from Ihe rninfoll data only. Thcrefore. the 
BMI models the percentage depart ure of P from Ihc long-terrn avemges using an 
algorithm s imila r to Ihnt oflhc PO 1(1421. 

SI' T 

McKec ct 31. [281 defined Ihc IOndard Prccipit3lion lnde~ ( PI) a t~ number or 
sta ndard deviations that the observcd cumulati\e minfnll at a giHn lime scale 
would deviate from the long-tenn mean. As a single numeri \alue. the SPI tan be: 
compared across regK>ns \\ith markedl) different climates. 

Since the cumu lative prccipitntion rna) nOt be normall) distributed. \lcKC'C (1 ,I. 
[28J Iransfomlcd the data approximntcT) to the n0rm31 domain 10 standardize the 
drought index. The time sca le of the 1)1 is also f1c~iblc. "hich i5 an auractl\e 
femu re because it is possible to experience \\ct conditions alone: time scale but dr) 
conditions at another simultaneously. Edwnrds and McKe:t (235) sc:l«lcd , J­
month SPI for a short-term drought index, a 12-month PI for an intennedlillc-tcrm 
drought index. and a 4S·month PI for 3 long-term drought index. In principle. the 
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sri indel( is based on the probabi lit y of precipitation ror am tunc lie The 
detailed algorithm o f PI described in (142) . • 

According to McKee et al. 's 128) defin ition of drought categor~s. PI ~ 2.0 mc:ar1$ 
an extremely wet spell. 1.99 ~ PI ~ 1.0 mean \cry to moderatel\ \\(1. 0.99 > PI 
;:: -0.99 means ncar normal. - 1.0 ~ 1)/ ~ -1.99 means moderately to sc\crel; dr) . 
and SPI < -2.0 means an eXlrclncl) dry spell. A drought e\cnt is considered to ha\C 

Occurred any time Ihe SI)I is continuouSly - 1.0 Or less. The event end ",hen the 
sri becomes positive. Therefore. each drought e,ent has a \\ell·defined duration 
[1421· 

As a single numeric va luc. the sri can be compared across regions wilh markedly 
different climates. Ntalc and Gon {145] indicated thai PI is more uitable for 
monitoring drouglns and it has modest data requirements and is easy to interpret 
The SPI is nn indel( based on the probabilit) of recording a ghen amount of 
prec ipitation. and the probabilit ies arc stondardiled SO thm an inde~ or zero 
indicates thc median precipitat ion amount (half of the historical precipltl1t Wln 
amounts arc below the median . and half arc above the median). The index is 
negative for drought. and positive for \\(1 condit ions. As the dr) or \\(t condrtions 
become more severe. the index becomes more negati\(: or positi\e (1 45). PI can 
also be used to determine the magnitude o f a drought in a kx:ahty. Drought 
magnitude is the duration ofdrotlghl \\ith negathe PI de\ial ion e'<presse:d In time 
period ofmonth(s) 1281. 

SWSI 

The Surface Waler upply Indel( ( W I) (2831 is primnril) de\clopcd as a 
hydrolog ical drought index with an inlenlion to replace PO I fo r areas ""here k>cal 
precipitation is nOt the sole or primary source of water. It is calculated based on 
monthly non cxcecdcnce pro~lb i l i l Y from available historical record of rescf\oir 
storage. Slream flow. snow p:lck. and prccipital ion. W I is good measure 10 
monilor the impact o f hydrologic drought nnd industrinl \\al<:r supplies. irrigallon 
and hydroelectric po\\cr generation. Ilowc\-cr. there i! 11 time 1118 before 
precipitation deficiencies arc detected in surface:lnd subsurface \\ ater sources. I\s a 
result. the hydrOlog ica l drought ;5 out of phasc with agricuhurnl drought Because 
of this, the SWSI is n I a suitable ind icmor for agricultural drought (141). 

1.2 List of POtCllt hit d rought ili on itori n g a II ributes from sru cllitc ea rth 
Obsc n '3tion systems :1 of 20 121 185. 28"· 2861. 
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Appendix 2: Rain Fa llll ;lIIer" rorthe 2 .'( 2 Oegr« . rid 
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Appendi x 3: ,\"iSOl rop ic Diffu sio n Algo rilh m and Impl(' menlli flOn 00(' 
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Appendix 4: Fuzzy DroughlOhjccl cgmcnlalion Igo rilhm 
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Appendix 5: An Exce rpl fro m B;t ckproJl :t g ~lI i o n Igorilhm 
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Ap pendix 6: An Excerpt from U ing Mod e of ANN 1\lgo rilhm 
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