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How was Drought being Observed
Prior to the US Drought Monitor?




2

Julr 27 1aQaa Waals-lvi \WWaathar and Cran Riullatin

Weekly Weather and Crop Bulletin

July 27, 1999 |

Crop Moisture
SHORT TERM, CROP NEED VS. AVAILABLE WATER IN 3-FT. SCIL PROFILE

|
FAVORABLY
| MOIST

S B e

CROP MOISTURE

DEFICTS SHORT-TERM (UP TO 4 WEFKS)

ABNORMAL DRYNESS OR WETNESS AFFECTING AGRICULTURE,

RESPONDS RAPIDLY, CAM CHANGE COMSIDERABLY WEEK TO WEEK I!“’
AND INDICATES NORMAL CONDPITIONS AT THE BEGINNING AND END

OF THE GROWING SEASON.

USES...APPLICABLE IN MEASURING THE SHORT=-TERM. WEEK TO WEEK. STATUS
OF DRYMESS OR WETNESS AFFECTING WARM SEASOMN GROPS AND FIELD OPERATIONS

LIMITATIONS...MAY NOT BE APPLIGABLE TO GERMINATING AND SHALLOW ROOTED GROPS GComputer gensrated contours
WHICH ARE UNABLE TO EXTRACT THE DEEP OR SUBSOIL MOISTURE FROM A 5-FOOT PROFILE, Based limi ot
OR FOR COOL SEASON CROPS GROWING WHEN TEMPERATURES ARE AVERAGING BELOW ABOUT 55F. ased on preliminary reporrs

IT 1S NOT GENERALLY INDICATIVE OF THE LONG-TERM (MONTHS, YEARS) PROUGHT OR WET

SPELLS WHICH ARE DEPICTED BY THE DROUGHT SEVERITY INDEX. NOAA /USDA JOINT AGRICULTURAL WEATHER FACILITY
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Objective

Physical indicators

U.S. Drought Monitor

& indices

+

/Knowledge Based\
local expertise
and impacts

/

\_ incorporated

Brian Fuchs
National Drought Mitigation Center

Instead of using a single drought indicator/index, a
Hybrid /Combined Indicator Approach was developed:

December 17, 2024
(Released Thursday, Dec. 19, 2024)
Valid 7 a.m. EST

* Drought Impact Types:
r~ Delineates dominant impacts

S = Short-Term, typically less than
6 months (e.g. agriculture, grasslands)

L = Long-Term, typically greater than
6 months (e.g. hydrology, ecology)

Intensity:

[] None

[] DO Abnorma lly Dry

[] D1 Moderate Drought
[ D2 Severe Drought

I D3 Extreme Drought
I D4 Exceptional Drought
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Continuous Development Process
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Development Discovery ,-&\0000 Delivery
Team “Build the right thing.” 4 “Buildthe thlng rlght ] Users

U.S. Drought Monitor
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What is Continuous Development?

An ongoing, iterative effort to improve U.S. Drought Monitor it AT
products or services through small, ?
incremental changes focusing on
efficiency, effectiveness, and adaptability
rather than big, infrequent overhauls

< Drought Impact Types:
r~ Delineates dominant impacts

A = Agricultural
F = Fire danger
W = Water (hydrological)

A handful of in situ data aggregated at climate division
scales along with a handful of “/ocal experts” providing
feedback was a significant improvement and a top-of-the-

line approach to Drought Monitoring in 1999 —

Intensity:

[] None

[] DO Abnormally Dry

[] D1 Moderate Drought
[0 D2 severe Drought
Author: B I D3 Extreme Drought
Staff None M D4 Exceptional Drought
National Drought Mitigation Center

The Drought Monitor focuses on broad-scale conditions.
O Local conditions may vary. For more information on the
4 Drought Monitor, go to https://droughtmonitor.unl.edu/About.aspx
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NATIONAL DROUGHT

Technology and Data Driving G TGO TS
Changes to the USDM Process

2003 brought the change over to U.S. Drought Monitor November 25, 2003
ArcGIS for the USDM Map Production .

v Improved drawing ability to assess Dx level better using GIS

v Precision of changes being made followed the data, improving
accuracy. No more “eyeballing” data

Drought Impact Types:
r~ Delineates dominant impacts

A = Agricultural (crops, pastures,
grasslands)

v Digitized data hecoming available to bring directly into GIS

H = Hydrological (water)

Intensity:

[] None

[] DO Abnorma lly Dry

[] D1 Moderate Drought
[l D2 Severe Drought

I D3 Extreme Drought
I D4 Exceptional Drought

v" GIS allowed for more products and maps for end users

v Approximately 225 “Local Experts” now participating each week
providing real-time peer reviews

U.S. Department of Agriculture
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NATIONAL DROUGHT

Technology and Data Driving
Changes to the USDM Process

2008 began a big improvement in data U.S. Drought Monitor November 1, 2011
availability for the analysis process *‘

Valid 8 a.m. EDT

v More digitized data becoming available to bring directly
into GIS

v Accuracy continues to improve with sub-county ability to
determine Dx levels

4 Drought Impact Types:
r~ Delineates dominant impacts

S = Short-Term, typically less than
6 months (e.g. agriculture, grasslands)

v" GIS allowed for more products and maps for end users: Iéizﬁ;jsI:.;mzp:sf;:,yy?;izﬁz;‘xa“
. niensity:
Regional, State, County level products ety oy

[] D1 Moderate Drought
[0 D2 Severe Drought

[ D3 Extreme Drought
[l D4 Exceptional Drought

v Approximately 300 “Local Experts” now participating
each week providing real-time peer reviews

The Drought
Local conditions may vary. For more on the
ught Monitor, go to https://droughtmonitor.unl.edu/About.aspx
e, Poorc e,
WE AT ’
T LFT)
VAN, Q @ & Y 4

L”*p,?&'.“”

Y OF NS

droughtmonitor.unl.edu




NATIONAL DROUGHT

Current Gontinuous Development now e
includes Al/ML and Dozens of Data Sets

NDMC Composite Drought Indicators

Home Ghange Archive Data Inputs Metadata Contact

v Suites of Satellite Data implemented with each
replicating a particular part of the water cycle

Short-Term CDI v3
January 19, 2026

v More Gridded Data hecoming available to bring directly
into GIS including NLDAS-3, PRISM, AHPS, etc

v Operational Composite Drought Indicators (CDI’s) built
from Al/ML representing various drought timescales to
guide the USDM development

v 1,000’s of maps and data produced each week for dozens
of geopolitical regions

v Approximately 400 “Local Experts” now participating
each week providing real-time peer reviews




NATIONAL DROUGHT

Science and Technology Drives the
United States Drought Monitor Process

v CGlimate Non-Stationarity is built into many of the newer . January 13, 2026
data being incorporated into the USDM process. U.S. Drought Monitor (Released Thursday, Jan. 15, 2020

Consensus guidance is still needed from the climate a7 A BT
community

v Processing power is allowing for more complex
development of CDI’s that include regional and seasonal
components improving accuracy of the USDM

v Data+People continues to be the strength of the USDM ., i R

L = Long-Term, typically greater than
process 6 months (e.g. hydrology, ecology)
Al

[] DO Abnorma Ily Dry

[] D1 Moderate Drought
[ D2 Severe Drought

I D3 Extreme Drought
I D4 Exceptional Drought

v Process Replication? The USDM is no different from a
forecasters making decisions using an ensemble model

National Drought Mitigation Center

itions.
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New Partnerships for the United States Cx R
Drought Monitor Core Team in 2026

The Development of the USDM and oversight 2026 will bring the addition of the National
was always a 3 Way Partnership since the Aeronautics and Space Administration

beginning in 1999 including: (NASA) as an additional partner

The National Drought Mitigation Center
United States Department of Agriculture
The National Oceanic and Atmospheric
Administration (CPC, NCEI, RCC)

D00




Where are We Going Next with the F) limcinoncover
Continuous Development Process ?
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Weekly Composite Drought Indicators
(CDI’s)

https://ndmcblends.unl.edu/ e

NDMC Composite Drought Indicators

Home Archive Data Inputs Metadata Contact

v Developed using ML/AI techniques

v' Week to week continuity with consistent inputs and weights

v" Incorporates climate non-stationarity into the products

v" Captures 4 specific timescales of drought (short/mid/long/flash) |
that feeds into the weekly USDM production

Long-Term CDI v3 TN s Flash Drought Conditions Indicator v3
March 9, 2026 . \ 257 o U March 9, 2026

v Individual maps and inputs available each week
v Full archive of weekly GDI’s to 1980

v Research continuing with Version 4 being released later in 2026

v Potential to have a “composite of composites” providing a “First ==@ =@
Look™ USDM product



https://ndmcblends.unl.edu/

Continued Collaboration with Partners and 6D Lo

Data Providers to Implements New Data

Products

v The NDMC is an early adopter of the NLDAS-3 data and
products and has worked extensively with the NASA team
during the development of these data

v Working directly with the PRISM group at Oregon State to
implement new PRIMS based SPI and SPEI data as well as
other products directly into the USDM process

v Working with NASA/JPL to continue updating the AIRS suite
of products created for the USDM

v" Updating the models used to create VegDRI and QuickDRI
with the USGS EROS Data Center

v Gontinued work with the CoCoRaHS team to implement more
data and condition monitoring reports directly from their
systems into the USDM authoring interface

Table 2: List of expected Noah-MP LSM output varables from HydroGlobe.

UNIVERSITY OF NEBRASKA

NLDAS-3 will provide consistent and near real-time data for water resource monitoring

Potential evapotranspiration

PotEvap_tavg

Variable

Short Name

Vapor pressure deficit

VPD_tavg

Surface net downward shortwave flux

SWhet_tavg

Wm:

Vegetation transpiration

TVeg_tavg

Surface net downward longwave flux

LWhet_tavg

Surface upward latent heat flux

Qle_tavg

Bare soil evaporation

ESoil_tavg

Surface upward sensbie heat fux

Gh_tavg

Total canopy water storage

Canoplint_tavg

Downward heat flux in soi

Cg tavg

Water table depth

WaterTableD_tavg

Snowfall rate (frozen)

Snowd_tavg

Terrestrial water storage

TWS_tavg

Rainfall rate (liquid)

Rainf_tavg

Groundwater storage

GWS_tavg

Total evapotranspiration

Evap_tavg

Surface snow area fraction

Snowcover_tavg

Surface runoff amount

Cs_tavg

Gross primary production

GPP_tavg

Subsurface runoff amount

Qsb_tavg

Net primary productivity

NPP_tavg

Surface temperature

Daly minimum surface temperature

AvgSurfT_tavg

AvgSurfT_tavg_min

Net ecosystem exchange

NEE_tavg

Daly maxmum surface temperature

AvgSurlT_tavg max

Leaf area index

LAI_tavg

Liquid water content of surface snow

SWE_tavg

Snow dopth

Soi moisture - 4 layers
[0-10¢m; 10-40cm; 40-100cm; 100-200¢m)

SnowDepth_tavg

SoiMoist_tavg

Soi temperature - 4 layers
[0-10em; 10-40cm; 40-100cm; 100-200em)

SoilTemp_tavg

Variable

Streamflow

River depth

Flooded fraction

Surface water elevation

FloodedFrac_tavg | [-]

Short Name Units
Streamflow_tavg | m's*
RiverDepth_tavg | m

SufElev_tavg  |m

Surface water storage

SWS_tavg mm




Any Questions?
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