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ARID: Introduction

• Drought Index: A measure of drought.

• A number of drought indices exist for agricultural 
use, but …

• None that accounts for ALL these aspects, which are 
important for agriculture :

– Crop physiology

– Soil processes

– Drought-induced yield loss

– Simplicity

– Genericness

– Daily temporal resolution

• ARID attempts to consider them all.



ARID: Introduction

• ARID: A Reference Drought Index: 

Based on the potential evapotranspiration of a reference 
crop, namely, a grass of uniform height and full ground 
cover.

T = transpiration

ETo = potential evapotranspiration of grass
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ARID: Introduction

• At full ground cover, generally, water requirement is highest 
and crop is most sensitive to drought.

• This stage is most important from drought perspective.

• Drought index that is based on this stage can give a general 
picture of an agricultural drought.

• ARID: A Generic Drought Index



ARID: Introduction

• ARID Formulation:

ETo: FAO-56 model

θ: From soil water balance
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ARID Evaluation

• ARID vs. WSPD and other drought indices:

• At full-grown stage (maize), ARID had the least departure from 
and the highest correlation with WSPD.

• ARID estimated water stress better than did other indices.

-1

0

1

50 100 150

Days After Planting

D
e
p

a
rt

u
re

 f
ro

m
 W

S
P

D

WSPD ARID (0.007)

LGMI (0.083)

KBDI (0.017)

0.0

0.2

0.4

0.6

0.8

1.0

Miami, FL Huntsville, AL

C
o

rr
e
la

ti
o

n
 w

it
h

 W
S

P
D

ARID

LGMI

KBDI

SPI

PZI

CMI

PDSI

WRSI



ARID Evaluation

• ARID-estimated vs. observed soil moisture:

• Agreement  was reasonably good (d-index = 0.90).

• % error (RMSE/ARID): 10%; RMSE = 0.014.
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ARID-Yield Relationship
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• ARID-based Yield Model:

• Performed reasonably well.

• % error (RMSE/Ὶ): maize 13, cotton 20, peanut 21, soy 22%.
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Forecasting ARID
Liveoak, FL
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• Methods:
• ENSO: El Nino, Neutral, La Nina.

• Climate Indices: AMO, JMA, NAO, NINO, PDO, PNA, SOI, TNA.

• ARID Predictability:
• The predicting ability of the two methods varied depending on 

months and locations.



Conclusions

• ARID-estimated water stress was closer to WSPD than was the 
water stress estimated by other drought indices.

• ARID provided good estimations for soil water status.

• ARID-estimated crop yields were in good agreement with 
observed yields, indicating ARID-based yield models may 
provide reasonable prediction of crop yields.

• ARID has a good potential to quantify agricultural droughts.

• The possibility of forecasting ARID based on climate indices 
exists for some months and locations.

• Future work: 
– Further testing with soil water contents and crop yields.

– Exploring/comparing methods for forecasting drought using ARID.  



Questions/comments/suggestions?

premwoli@ufl.edu

THANK YOU!


