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SUMMARY 

 

Ledib Aprilansi, Department of Water Resource Engineering Department, Faculty of 

Engineering, University of Brawijaya, July 2018, Comparative Study of Drought Using 

Theory of Run Method and Rainfall Anomaly Index Methods in the Pekalen River Basin 

Probolinggo Regency, Academic Advisor: Donny Harisuseno. 

 

Probolinggo Regency is a region situated in East Java Province where drought often 

occurs.  In 2015, there were 40 villages at 11 district which have potential in clean water 

crisis.  In 2016, there were 3 villages at Tiris district encounter the drought.  After that, in 

2017, there were 8 districts undergo the drought.  Therefore, analysis of drought is 

conducted to find out the drought index and also its distribution administratively so that 

prevention or mitigation can be done effectively as determined priority scale. 

 

To this aimed, rainfall data, Automatic Water Level Recorder (AWLR) discharge data, 

Pekalen River Basin map, rain gauge map, and Probolinggo Regency map are needed.  

Drought analysis using Theory of Run and Rainfall Anomaly Index (RAI) method. 

Conformity analysis is accomplished in two ways, comparing drought classification with 

the discharge data and comparing the fluctuation of drought index with the fluctuation of 

discharge. A method will be designated based on the greater percentage of conformity.  

The result will be mapped using ArcGIS 10.2.2 and then the drought distribution map will 

be overlaid with the administrative map with the purpose to know region where is extreme 

drought occurred. 

 

Based on the result of drought analysis using Theory of Run method, the longest 

duration of drought was 18 months and the greatest quantity of drought was 1747,86 mm.  

In other hand, drought analysis using Rainfall Anomaly Index (RAI) method obtains 8,18 

as the maximum drought index and -3,20 as the minimum drought index.  Analysis of 

conformity shows that Theory of Run get 46,88% and Rainfall Anomaly Index (RAI) get 

52,08% for percentage of conformity using comparison of drought classification. While 

analysis of conformity using comparison of drought index and discharge fluctuation shows 

that Theory of Run has 56,25% of conformity and Rainfall Anomaly Index (RAI) has 

63,02%.  Those indicate that Rainfall Anomaly Index (RAI) is more suitable for drought 

analysis in the Pekalen River Basin since it has greater percentage of conformity than 

Theory of Run.  During 20 years (1998-2017), severe drought came about at 41 villages in 

average and occurs in July, August, and September. 
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