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INTRODUCTION

In many locations, a lack of timely, localized drought
information, including data on the amount of
precipitation that would be required to ameliorate
drought conditions, makes it difficult to plan and
manage drought response efforts.

Three gridded daily precipitation datasets from
satellite (CMORPH, IMERG) and in situ (NClimGrid)
observing platforms are used to compute global and
CONUS-wide standardized precipitation index (SPI)
values for various time scales (1- to 36-month).

Cloud-scale computing decreases computational
time and allows for process optimization for daily
updates of drought conditions.
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Drought Index Computation Framework
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Task breakdown for the computation of the SPI and SPE| indices.
The process consists in the computation of multi-day rainfall
accumulation, distribution parameters, and drought indices.

Cloud-based SPI Computing

Task breakdown for the SPI source code adapted to the Amazon
Web Services (AWS) cloud. The computational process is divided
into three phases: file preparation (pre-processing), drought indices
computation (accumulation periods, distribution parameters, SPI
and SPEI computation), and output files finalization (size reduction,

retiling, concatenation).

POLICY MESSAGES

A drought amelioration module, run subsequently
to the SPI, quantifies the amount of precipitation
needed to alleviate drought conditions as a function

B) HISTORICAL DROUGHT CONDITIONS

270D CMORPH-SPI | Mogadishu (Somalia)

C) RAINFALL DEFICIT ESTIMATION

NClimGrid-SPI | McCook (NE)

T | T T | T | T T | | 1 CAT () ~6M T | T T T T | . . . .
of drought severity and accumulation periods. ot | o g, - | m.. o | | $ ' Assessing Near-real-time Drought Conditions: The
=0 e M T { AL PR AT A I m global-scale, high-spatial-resolution SPI and near-
E 0 1 l,""xv 1 "}\'“].I 7 \%‘-.ﬁ\[ |‘.’,I’H' 1 1 TA" ] '”". ' ‘“L" lll Ao N SEV 18M | ( . . . .
RESULTS SN A A L “, * I i [ ]' NI ’ I’ / / / real-time updates provide more localized and timely
* A suite of global drought monitoring tools provides L . 1 . . . . 1 . . 1 ] [ ol ‘n ‘ VAl 11 ' i "n ik l:l ;l /l ‘.4 i il M information on drought onset and amelioration.
users with near-real-time, high-resolution _ o Estimating Rainfall Deficit: The drought relief
L . . . Severe Drought Rainfall Deficit | NClimGrid-SPI | McCook (NE) . . . .
precipitation and drought information. CAT () DEF (%) module estimates rainfall deficits with respect to

30M |
EXC

EXT 24M

Near-real-time daily global SPI derived from
CMORPH (global; 1998-present; 0.25°x0.25°) is

available for operational drought monitoring
(https://www.drought.gov/data-maps-tools/cmorph-
drought-indices).
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propagation across a continuum of accumulation
scales (1- to 36-month) allows to evaluate the
likelihood of any deviation from normal rainfall
conditions evolving into long-term drought.
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270-day accumulation scales. Drought episodes are indicated as a function of
their severity using the USDM classification: abnormally dry (DRY: -0.5 < SPI <
-0.8), Moderate (MOD: -0.8 < SPI < -1.3), severe (SEV: -1.3 <SPl < -1.6),
extreme (EXT: -1.6 <SPl < -2), and exceptional (EXC: SPI < -2).
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flexible framework can be extended to other
datasets (satellite, radar, in situ), drought indices
(agricultural, hydrological), and rainfall model
predictions (sub-seasonal, seasonal) for drought
forecasting.

Climate, Asheville, NC, USA. 3ISciences, L.L.C., NCEIl, Asheville, NC, USA.
INOAA/NCEI/NIDIS, Asheville, NC, USA.

Contact information:
NC STATE
UNIVERSITY

(left) NClimGrid-SPI 90-day drought conditions for McCook (NE, USA) observed
before a rainfall event (single day, multi-day) as a function of the day of the year
and the event total rainfall. (right) NClimGrid-SPI 90-day drought conditions
observed after the rainfall event. Only the rainfall events leading to changes in
the drought conditions are displayed.
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