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O Objectives:

» Compute a daily global Standardized Precipitation Index (SPI) in near-
real time based on high-resolution in-situ and satellite precipitation
products (NClimGrid, CMORPH, IMERG,; ...).

» Provide near-real time drought monitoring resources via a publicly
accessible Global Drought Information System (GDIS) dashboard.
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Precipitation Datasets

CMORPH-CDR NClimGrid

* Gridded satellite precipitation dataset
(NOAA/CPC)

* Inputs are Passive Microwave (PMW)

and IR measurements (and in-situ)
e Daily from 1998 to present
* Global at 0.25-deg spatial resolution
e 1-day lag-time for interim version

* Final CDR version available 4-month
to the date

* Gridded in-situ precipitation dataset
(NOAA/NCEI)

* Input is the Global Historical
Climatology Network (GHCN-Daily)

* Daily from 1950 to present
* CONUS at 5-km spatial resolution
* 3-day lag-time for preliminary version

e Final version available one-month to
the date
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Methodology

Compute daily SPI indices at the 30-, 90-, 180-, 270-, 365-, and 730-day
scale.

The SPI algorithm uses an L-moment approach with Pearson Illl and Gamma
fits (Guttman 1998, McKee et al. 1993).

SPl index values  Drought category

Daily SPI indices are

computed over CONUS SP1 22 Extreme Wet
(NClimGrid) and globally 1.5<SPI<1.99  Severe Wet
(CMORPH)

1<SPI<1.49 Moderate Wet

0<SPI1<0.99 Mild Wet
Droughts are characterized .
from Mild (0 = SPI 2 -0.99) 0> SPI >-0.99 Mild Drought

to Extreme (SPI = -2).
-1.5>2SP1>-1.99 Severe Drought

SPI1<-2 Extreme Drought



Daily CMORPH-SPI

Global SPI on June 1t 2020
(30-, 180-, 270-day SPI)

Standardized Precipitation Index (Pearson), 30-day 0 Standardized Precipitation Index (Pearson), 180-day ( Standardized Precipitation Index (Pearson), 270-day 0
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Global SPI on December 15t 2020
(30-, 180-, 270-day SPI)

Standardized Precipitation Index (Pearson), 180-day 0 Standardized Precipitation Index (Pearson), 270-day 0
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Global SPI on January 1% 2021
(30-, 180-, 270-day SPI)

Standardized Precipitation Index (Pearson), 30-day 0 Standardized Precipitation Index (Pearson), 180-day 0
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Daily NClimGrid-SPI

CONUS SPI on July 15t 1954 2. By 1954, the drought extended to
(30-, 180-, 270-day SPI) other states in the South
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1. 1950s Texas drought (1949-1957)
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4. Heavy rain in early June 1981 over mostof CONUS SPI on June 15th 1981 3. Long term drought conditions due
drought stricken areas (Karl and Quayle 1981) (30-, 180-, 270-day SPI) to 1980 heatwave and rainfall deficit
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CONUS SPI on July 15th 2012 6. At its peak In July 2012, the drought
(30-, 180-, 270-day SPI) covered about 81% of CONUS
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Daily SPI: CMORPH & NClimGrid

270-day SPI (NClimGrid) PDSI*
S
July 1954
ar Standair:zed Preciﬁzition Indezf(:earson), 21;0—day0 3.1» Similar patterns between
e NClimGrid daily SPI and
Monthly PDSI
270-day SPI (CMORPH) 270-day SPI (NClimGrid) PDSI*
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Differences in magnitude Similar patterns between
between NClimGrid and NClimGrid and CMORPH daily

*Palmer Drought Severity Index
CMORPH daily SPIs SPIs and Monthly PDSI (PDSI) maps (Heim 2017)



180-day 90-day 30-day

270-day

1950s Texas Drought Lubbock (TX) | 2010-2012 Texas-Mexican Drought
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CMORPH & NCIlimGrid SPI: Time Scale
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AREA (%)
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270-day SPI (NClimGrid)

m Extreme Drought (SPI < -2)

Moderate Drought (SPI < -1)
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Heat Wave

Similar time series between NCIimGrid

and CMORPH with significant

differences in terms of percentage of
CONUS under drought conditions
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m Severe Drought (SPI < -1.5)

Mild Drought (SPI < 0)
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Global Drought Information System (GDIS) dashboard

Global Drought Conditions - CMORPH-SPI is available in
the GDIS dashboard to display
global drought conditions. The 3-
month Standardized Precipitation
Index (SPI) and is updated daily with
a delay of 2-3 days:
https://www.drought.gov/internati
onal

Daily SPI (CMORPH) Monthly SPI (GPCC) Vegetation Health Index

CMORPH (CPC MORPHing technique) produces
global precipitation analyses at very high spatial
and temporal resolution. This technique uses
precipitation estimates that have been derived
from low orbiter satellite microwave observations
exclusively, and whose features are transported via
spatial propagation information that is obtained
entirely from geostationary satellite IR data.

This map shows the 3-month Standardized
Precipitation Index (SP1) and is updated daily with a
delay of 2-3 days. Learn more.

Drought Categories

I N

D4 D3 D2

Wetness Categories
I I .
Wo w1 w2 W3 W4

Source(s): CPC

Global Drought Information System

Global DrouEht Monitor

North American Drought Monitor
NADM
el

mmm) The Global Drought Monitor (GDM) e

depicts current drought conditions across the g Y T TN
globe where drought conditions on each
continent are assessed by the Nations of that
continent. The North American Drought
Monitor (NADM) is a cooperative effort
between Canada, Mexico, and the USA. It is
based on the U.S. Drought Monitor.

The North American Drought Monitor (NADM) is a cooperative
effort between drought experts in Canada, Mexico, and the
United States to monitor drought across the continent on an
ongoing basis. The program was initiated at a three-day
workshop in late April 2002 and is part of a larger effort to
improve the monitoring of climate extremes on the
continent. The NADM is based on the U.S. Drought Monitor.

The Global Drought Information System (GDIS) is an
international effort to pull together the best non-prescriptive
drought information from local providers and provide an
“apples to apples” comparison of drought conditions around
the world. The Global Drought Monitor depicts current
drought conditions across the globe using a “bottom-up”

approach. This means that the drought conditions on each

continent are assessed by the Nations of that continent.
View North American Drought Monitor

View Global Drought Monitor

Source(s): USA, Mexico,
Canada Update Schedule - Monthly

Source(s): NCEI Update Schedule - Varies




Global Drought Information System (GDIS) dashboard

< C @& experience.arcgis.com/experience/5dceec104a384df094e65af12a274959/ & % & » 2
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World Countries (Generalized) - Light Borders

World Countries (Generalized) - Dark Borders
North American Drought Monitor (NADM)
[NDMC]

European Combined Drought Indicator (CDI)
[EDO]

CMORPH Daily Standardized Precipitation
Index [NOAA/NIDIS/NCEI] - 1 month

CMORPH Daily Standardized Precipitation
Index [NOAA/NIDIS/NCEI] - 3 month

CMORPH Daily Standardized Precipitation
Index [NOAA/NIDIS/NCEI] - 6 month

CMORPH Daily Standardized Precipitation
Index [NOAA/NIDIS/NCEI] - 9 month

GPCC Global Drought Index (DI) [DWD] - 1

month

GPCC Global Drought Index (DI) [DWD] - 3
month

GPCC Global Drought Index (DI) [DWD] - 6
month

GPCC Global Drought Index (DI) [DWD] - 9

month

GPCC Global Drought Index (DI) [DWD] - 12
month

GPCC Global Drought Index (DI) [DWD] - 24
month

GPCC Global Drought Index (DI) [DWD] - 48
month

regional drought indicators (listed below).

* Use the panel on the left to select the layer(s)
to display.

* Use the panel on the right to view legend
information.

® Use the tools in the upper right corner of the
map to "swipe" layers on or off the map,
change the basemap, and to share or print
the map.

Global and Regional Drought Indicators:

* North American Drought Monitor (NADM)
[NDMC] (monthly)

* European Combined Drought Indicator (CDI)
[EDO] (10 days)

* CMORPH Daily Standardized Precipitation
Index [NOAA/NIDIS/NCEI] (1- 3- 6- and 9-
month)

* GPCC Global Drought Index (DI) [DWD] (1-
3- 6- 9-12- 24- 36- and 48-month)

* GPCC Standardized Precipitation Index (SPI)
[NOAA NIDIS/NCEI] (1- 2- 3- 6- 9- 12- 24- 36-
48- 60 and 72-month)

* GPCC Standardized Precipitation
Evapotranspiration Index (SPEI) [CSIC] (1- 2-
3- 6- 9- 12- 24- 36- and 48-month)

* MERRA2 Evaporative Demand Drought
Index (EDDI) [NOAA ESRL] (1- 2- 3- 6- 9- 12-
month)

* VIIRS Vegetation Health Index (VHI) [NOAA
NESDIS] (weekly)

* MODIS Evaporative Stress Index (ESI) [NASA]
(4wk, 12wk)

* GRACE-Based Root Zone Soil Moisture,
Shallow Groundwater, and Surface Soil

Moisture [NASA/DLR] (weekly)
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GPCC Standardized Precipitation Index (SPI) . . A“: . q‘, of: RED BY @

[NOAA NIDIS/NCEI] - 1 month - Earthstar Geog;aahics NOAA/NIDIS/NCEI 'Q,.;:
-— - . wem A .

Global Drought Information System dashboard displaying the North American Drought Monitor
(top layer on the left) and the 90-day CMORPH-SPI (right). Data are publicly available at:
https://qdis-noaa.hub.arcgis.com/pages/drought-monitoring.
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https://gdis-noaa.hub.arcgis.com/pages/drought-monitoring

Conclusions

» Daily global SPI based on CMORPH is generated in near-real time and
is available on the GDIS dashboard: https://www.drought.qgov/international.

» Daily CONUS SPI based on NCIimGrid has been developed and is
currently being evaluated against monitoring tools and CMORPH-SPI.

» The NCIimGrid based SPI provides 70-year of daily drought conditions.

» Both CMORPH and NCIimGrid SPIs display similar drought patterns
and time series (SPI, percent area in drought). Both identify historical

droughts events.

» A good qualitative agreement is found for satellite (CMORPH) and in-
situ (NCIlimGrid) derived drought conditions with existing monitoring
tools (USDM) and other drought indices (PDSI).

» We are currently working on extending the current framework to other
datasets (IMERG) to provide a higher resolution (0.1deg) global SPI.
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