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1  Determining an appropriate time scale and lag time to predict 
coffee yield at the local scale based on vegetation health index and 
meteorological drought indices 

Van Viet LUONG and Dang Hung BUI 
Institute of Environmental Science, Engineering and 

Management, Industrial University of Ho Chi Minh City  
This study aimed to improve a procedure to determine an 

appropriate time scale and lag time to predict coffee yield at the 
local scale. The Vegetation Health Index (VHI), Effective Drought 
Index, Standardised Precipitation Index, Standardised 
Precipitation Evapotranspiration Index (SPEI), and soil moisture 
from 2000 to 2022 in Dak Lak, Vietnam, were selected for the 
analysis. The yield differences between drought and wet phases 
and the correlation coefficients between the indices and yield were 
analysed to determine potential predictors for the model. Then, a 
stepwise multiple linear regression model with the leave-one-out 
cross-validation was performed to select appropriate predictors 
with their time scales and lag times. The results showed that VHI 
with a lag time from seven to nine months before harvest (VHI7-9) 
and SPEI at a time scale of five months with a lag time of ten 
months before harvest (SPEI510) had essential contributions in 
predicting coffee yield. Meanwhile, soil moisture had a poor 
contribution. Coffee yield could be predicted from three to nine 
months before harvest based on meteorological drought indices, 
VHI, and soil moisture. With a reasonably long prediction time 
and relatively high accuracy, the proposed prediction procedures 
may be applied to mitigate climate change’s impacts, aiming for 
sustainable development.  
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4  Long term variability of agricultural drought’s characteristic 
in Indonesia 
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The Food and Agricultural Organization (FAO) reported that 
agricultural sector absorbs the highest drought s direct impact, 
with multiple effect on food security and rural livelihoods. This 
study focuses on Indonesia to assess the long-term characteristics 
of agricultural drought hazards. In Indonesia, wet farming crops 
such as paddy are major agricultural commodities and staple foods, 
often planted up to three times per year. However, during the dry 
cropping season, these crops are highly susceptible to agricultural 
drought, posing a critical challenge to food security. This study 
utilized the Standardized Precipitation and Evapotranspiration 
Index (SPEI), specifically SPEI-3 to represent agricultural drought, 
to analyze multiple drought indicators-frequency, duration, and 
intensity-in Indonesia from 1981 to 2020. Monthly precipitation 
and potential evaporation data were obtained from the ERA5-
Land dataset which provide precipitation and potential 
evapotranspiration with 0.1° resolution from 1950. The 
assessment revealed an increasing trend in drought frequency, 
duration, and intensity over recent decades, particularly notable in 
South Sumatra and Java Island as the region with a high 
percentage of agricultural area. However, the most severe drought 
event occurred during 1991-2000, characterized by record-low 
precipitation compared to other decades. These findings are 
crucial for identifying hotspot regions to consider drought 
mitigation and preparedness strategies. 
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