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Mission
Create a platform, DRINET, for collecting, synthesizing and 
disseminating local and regional drought related data

Obj tiObjectives
Standardize process for collecting drought related 
information at local and regional scaleg
Repurpose data for modeling, decision making, and further 
research in causal effects and drought triggers
Disseminate info mation and kno ledge to aid de isionDisseminate information and knowledge to aid decision 
making, research and education
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Precipitation
NCDC hourly precipitation 
dataset
▪ 53 stations with record length 
greater than 50 years

NCDC daily precipitation 
dataset
▪ 73 stations with record length 3 g
greater than 80 years

Streamflow
USGS unimpaired daily mean USGS unimpaired daily mean 
flow
▪ 36 stations with record length 
greater than 50 yearsg 5 y



Proposed by McKee et al. (1993)
Generalizable to various types of observationsyp

For precipitation: SPI
For a given window size, the observed precipitation is transformed to a 
probability measure using Gamma distribution, then expressed in standard 

l  i blnormal variable

Probabilities of
Occurrence (%) SI Values Drought Monitor

Category Drought ConditionOccurrence (%) Category
20 ~ 30 -0.84 ~ -0.52 D0 Abnormally dry
10 ~ 20 -1.28 ~ -0.84 D1 Drought - moderate
5 ~ 10 -1.64 ~ -1.28 D2 Drought - severe

Though SIs for different windows are dependent, no representative window 

2 ~ 5 -2.05 ~ -1.64 D3 Drought - extreme
< 2 < -2.05 D4 Drought - exceptional

can be determined



Limitations of the conventional SI 
approach

Significant auto‐correlation exists in 
samplessamples
Cannot account for seasonal variability
Gamma distribution may not be 
suitablesuitable

Modified algorithm
Samples grouped by the “ending 
month”



Modified SI provides better statistical footing and helps 
alleviate the effect of seasonal variability

The joint deficit index (JDI) is constructed by using copulas to 
express the joint behavior of modified SIs over various time p j
windows. 

JDI can offer an objective and probability based overall JDI can offer an objective and probability‐based overall 
drought description. It is capable of capturing both emerging 
and prolonged droughts in a timely manner. 

JDI has potential to be applied on different types of 
hydrologic variables, and can be used to derive an inter‐hydrologic variables, and can be used to derive an inter
variable drought index





Comparison between 1‐Mn, 12‐Mn, and joint SPI
12‐Mn SPI changes slowly, weak in reflecting emerging drought 
1‐Mn SPI changes rapidly, weak in reflecting accumulative deficit
J i t SPI  fl t  j i t d fi itJoint SPI reflects joint deficit



A risk-based assessment of droughts can be useful for planning purposes. To 
assess these risks more accurately, we propose the use of the joint deficit 
index to characterize droughts.

Required 1-month 
precipitation for normalcy, 
i.e. projected water deficit

Probability of recovering 
from drought in one 

month







Comparison of PDSI computed from TD-9640 and JDI. Average Spearman’s rank 



Incorporate additional p
non-geometric data

How does 
drought/water 
ff baffect urban 

growth?
Can cities/states 
be designed to bebe designed to be 
more tolerant to 
drought?
How do weHow do we 
incorporate other 
climate-related 
factors?



r = 0 73r = 0.73



How is the evolution of cities (urban growth) influenced by 
water shortages?

What relationships exist between droughts based on 
precipitation, stream flows, and groundwater levels?

Can we construct a space‐time statistical model for droughts?

How can we display streamflow‐based JDI analysis? How can we display streamflow based JDI analysis? 

What are the water quality and air quality impacts of 
droughts?

How can uncertainty be visualized and conveyed for drought 
information?
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