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U_ S 1 Dro ught MO n ito ¥ (Rissl::lrl:”sryda: 2;1122221 U.S. Drought Monitor February 16, 2021

(Released Thursday, Feb. 18, 2021)

Valid 7 am_ EST Northeast Valid 7 am. EST

Drought Conditions (Percent Area)

Cument 81.85|18.15 | 3.90 | 0.00 | 0.00 | 0.00

Relatively
“‘quiet” now

Last Week

02092021 81.85|18.15 [ 3.90 | 0.00 | 0.00 | 0.00

3 Months Ago 4061
11-17-2020 :

Start of

Calendar Year | 77.61 [ 22.39 | 363 | 0.00 | 0.00 | 0.00
12-29-2020

59.39 | 34.06 | 454 | 0.75 | 0.00

Start of
Water Year | 29.83 | 70.17 (45.34 [ 26.30 | 3.91 [ 0.00
09-29-2020

S:
r~ Delineates donfnant impacts
S = Short-Term, typicqly less than

One YearAgo 450 09| 000 | 0.00 | 0,00 | 0.00 | 0.00
02-18-2020

6 months (e.g. agricultiye, grasslands) Intensity:
L = Long-Term, typically§greater than I:l None - D2 Severe Drought
6 months (e.g. hydrology§ecology) 1 D0 Abnormally Dry I D3 Extreme Drought
Intensity: [ D1 Moderate Drought |l 4 Exceptional Drought
[] None
The Drought Monitor focuses on broad-scale condtions.
| g? abnﬂormalléDry h Local conditions may vary. For more information on the
D oderate Drought Drought Monitor, go to https:. unl. . aspx
[l D2 Severe Drought
m I D3 Extreme Drought Author:
David Miskus M D4 Exceptional Drought David Miskus
NOAA/NWS/NCEP/CPC
The Drought Monitor focuses on broad-scale conditions. NOAA/NWS/NCEP/CPC

Local conditions may vary. For more information on the
Drought Monitor, go to https://droughtmonitor.uni.edu/Abot

* droughtmonitor.unl.edu

U.S. Drought Monitor October 6, 2020
(Released Thursday, Oct. 8, 2020)

Northeast Valid 8 a.m. EDT

Drought Conditions (Percent Area)
None | D0-D4 | D1-D4 | D2-D4 [[aEXs XY

But 4 months ago, a | e[ 2] 24] w35 |22 55 [0
different drought story [y

06292020 20.83 [ 70.17 | 45.34 | 26.30 | 391 | 0.00

3 MonthsAgo
07-07-2020 2254 (77.46 | 26.07 | 201 | 0.00 | 0.00
Start of
Calendar Year | 99.61| 0.39 [ 0.00 | 0.00 | 0.00 | 0.00
12312019
Start of
Water Year 20.83 [ 70.17 | 45.34 | 26.30 | 391 | 0.00
09-29-2020

One YearAgo | 55 34 | 4366 [ 10.09 | 120 | 0.00 | 0.00
10-08-2019

Intensity:

I:’ None - D2 Severe Drought
I:| DO Abnormally Dry - D3 Extreme Drought
[] D1 Moderate Drought [ Jlll D4 Exceptional Drought
The Drought Monitor focuses on broad-scale conditions.

Local conditions may vary. For more information on the
Drought Monitor, go to https:/droughtmonitor.unl.edu/About.aspx
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Outline:

v U.S. Drought Monitoring

a) before the U.S. Drought Monitor (USDM);
b) USDM Background & Concepts;

c) USDM Process (Analysis & Preparation)
= Examination of Indicators;
= GIS ArcMap;
= |mpacts & Reports from the Field;
= Conundrums of the USDM,;

* Final thoughts from a newly-retired USDM author
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Drought Monitoring before the USDM
v 1960s-1990s: Palmer Drought Index Reigned Supreme

= Mostly for U.S. climate divisions
on Mainland

Palmer Drought Severity Index
August, 1934

Palmer Modified Drought Index
July, 1954

= Water budget model with primitive
SOil mO|Stu re Component Palmer Hydrological Drought Index

June, 1988

= Balance between water supply
and water demand

= normalized index: -dry, + wet,
0 neutral

s Palmer Z-Index
Palmer Hydrological Drought Index June, 1988

August 2006

* Based on Preliminary Data
** Calibration Period 1951 - 2001

® -5.000r less
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Drought Monitoring before the USDM

v Other Drought Indices
» SWSI (Surface Water Supply Index)

= SPI (Standardized Precipitation Index)
= VegDRI

= many others
http://www.ncdc.noaa.gov/oa/climate/research/dm/weekly-dm-animations.htmi

120 Day SP!
11/29/2010 - 3/28/2011

Vegetation Drought Response Index August 24, 2009

Complete 12 Month SPI
3/30/2010 — 3/29/2011
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Generated 3/30/2011 ot HPRCC using provisional data. Reqicnal Climate Centers



http://www.ncdc.noaa.gov/oa/climate/research/dm/weekly-dm-animations.html

USDM Background

« Since 1999, ~11 authors between NOAA (CPC & NCEI), NDMC, USDA, & RCC'’s
(WRCC) have produced a weekly composite drought map with input from
numerous federal & non-federal partners (~450 experts).

— Released Thursday 12:30 UTC for the period 12 UTC last Tuesday to 12 UTC
this Tuesday;

— Initially, both U.S. Drought Monitor & Drought Outlook (DO) combined into 1
map (drought monitoring & forecasting);

— In 2000, split into 2 separate products, USDM & Seasonal DO;
— In 2003, from CorelDraw to GIS (ArcMap) to create the maps (overlay inputs);

— 5 Categories (4 Drought): (DO=Abnormal dryness; D1=Moderate; D2=Severe;
D3=Extreme; D4=Exceptional);

August 3, 1999

3 ) U.S. Drought Monitor el o O
Experimental U.S. Drought Monitor ! 9 e i

U.S. Drought Monitor #eri s, 2002
e _ i
LA i e

USDA 2 3™ <@p

Released Thursday, April 18, 2002
Author: David Mishus, JAWFICPCINOAA

tatements
http:/idrought.unl.edu/dm
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USDM Background

* A consolidation of current conditions and current impacts into one
comprehensive national drought map. The DM...

Is NOT a model (manually made weekly based off previous map);
Is NOT just interpreting precipitation;

Is NOT a forecast (see Drought Outlook) or drought declaration;
Incorporate local expert input (by email, impact reports, & tweets);
|ldentifying impacts (“S” <6-months; “L” >6-months; “SL” both);

Be as objective as possible (using percentiles methodology). The
physical data & indicators must support the map depiction. The
impact data validates physical data.




USDM Background

A “Convergence of Evidence” approach.

— Many types of drought “information” can be collectively analyzed
» Determining if majority of information is “converging” (telling the same story)
about the accuracy, or inaccuracy, of the drought as depicted by the DM;
— Authors need to look at 100% of the data, but don’t believe in any
one piece of data input 100% in making a decision...

— Multiple indicators & many types of info are part of the analysis;

» These data will identify different climatic & hydrologic parameters which are
needed to understand the complete picture of a drought indicator’s
performance and how they interact;

— Impacts are the “ground truth”, yet aren’t monitored to the extent
which other data are...you can’t measure what you don’t monitor!

The DM rates drought intensity by percentile ranks:
o Can be applied to any parameter;
o Can be used for any length of data record;

o Puts drought into historical perspective (how many occurrences in a give
period of time)



Percentile versus Percent of Normal

v Percent of Normal compares the value to some base
period mean (7987-2010, a 30-year average)

v Percentile expresses how rare the value is compared to

its historical record HAWAII Precipitation -- 365 DAYS
\/ Examples: Q-1.1 QE\%‘SZ ) :I:rouyh March 28, 2011
b .!3\.1/\ ZeT 4.3
= 30-days: 33% of normal occurs Anomaly 0 W
once every 5 years (20t TG
percentile) (not a big deal) / P
D)
= 365-days: 54% of normal occurs & O .
rarely (once every 100 years or Perce:; of D \4

less often) (Oth percentile) (rare, Q"
record dry?) (click for map)

46.0
I
<5,7\7 13.7 [D]
L go’:j .

Percentile




Wh at dare Most Precipitation

2007: 39.08"

percentiles? 0000006
2007 1915 1977%@% ‘. “.
Percentile .‘..“.“‘ Near
D0 | AbnormallyDry — [24:30 0000000000 [ Normal
dies 50 Q@ 000000 | v
D2 | SevereDrowght | 610 0000000000
Extreme Drought | 3-5 0000000000 _
Exceptional Drought | 1-2 00000000006 —
000000000 0«
Least Precipitation hde e 8, © ODOZ °0
2012: 11.58" LYJ D3

1-2 percentile Example of a station with
D4 100 years of data records.
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USDM Interpretation

U.S. Drou

Author:
Curtis Riganti
National Drought Mitigation Center

ght Monitor

ao\ a
S
=

>

October 13, 2020

(Released Thursday, Oct. 15, 2020)

Valid 8 a.m. EDT

Drought Impact Types:

~ Delineates dominant impacts

S = Shont-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 Abnormally Dry

[] D1 Moderate Drought
I D2 Severe Drought

Il D3 Extreme Drought
I D4 Exceptional Drought

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

USDA
e

P
e
o~

e

droughtmonitor.unl.edu

Drought Intensity Categories — by Percentiles

DO Abnormally Dry (30%tile)
(once every 3-5 years)

D1 Drought — Moderate (20%tile)
(once every 5-10 years)

D2 Drought — Severe (10%tile)
(once every 10-20 years)

- D4 Drought — Exceptional (2%tile)
(once every 50+ years)

>6-months; “SL”

—

D3 Drought — Extreme (5%tile)
(once every 20-50 years)




NWS Central Region Percent Area
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occurrence/llkellhood (percentlle ranking)

It is not anecdotal or subjective, like “It’s really, really dry!!” ....or, “l don’t
remember it ever being this dry, we have to be D4!!"
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UROUGHT SEVERITY INDEX Y DIVISION
(LONG TERM PALME)
o7,

Precipitation
and Snow

Expert Local
USDM Listserve Subsc Input and

(as of September 4, 2014)
Impacts

L 899 partipants

. 11+ panicpans p
Total. 351 (does rot nclude 1 partcipa n
an0 2 participants trom Brazil) iy

Indices:
SP1/PDSI

Most of the information
analyzed each week falls into
one of these categories.

Authors now use roughly

40-50 unique indicators while fos
creating the U.S. Drought

Monitor map, but not all areas
are represented equally by all - BEUCELIAY

and

pieces of data. :
_ Reservoirs

Remote
Sensing




Integrates Key
Drought Indicators:

Palmer Drought Index
SPI
SPEI
KBDI
Modeled Soil Moisture
* NLDAS
7-14 Day Avg. Streamflow
Precipitation Anomalies
AHPS Precipitation
Other data which are available

Growing Season:

Crop Moisture Index
Sat. Veg. Health Index
VegDRI/ES|/etc.

Soil Moisture
Mesonets
State/Regional data

In The West:

SWSI

Reservoir levels
Snowpack (SNOTEL)
SWE

Streamflow

U.S. Drought Monitor

W v Palmer Drought Index
Woter Year SPI LongTem (Metearologial) Condtions

10/1/2006 - 4/19/2007 O 00

[Ty —

Reservoir Storage as of May 1, 2001

| Ao Avernpe e Aeas [ Do Aags

Capacty of Resenvors Repomed (1000 A Ft)
908 00 1) 3810 2585 1 I
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«
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USDM - Examination of Indicators

/2 drought.gov - Windows Internet Explorer

] http://www.drought.gov /portal fserver.pt/community /drought_gov/202;jsessionid=E 5593382057444 36 2F 25CD4297AD4CE4 ﬂ ‘?‘ X Eamg

e ~ http://www.drought.gov

National Integrated L Information System

Contact Us | LogIn | Text-Only

U.S. Drought P o —

www.drought.gov

fl HOME WHAT IS NIDIS? CURRENT DROUGHT FORECASTING IMPACTS PLANNING EDUCATION RESEARCH RECOVERY REPORTS

Area Drought Information Featured Products NIDIS Feature
Select State... i] M Go Where are Drought How is the Drought Will the Drought |

Conditions Now? Affecting Me? Continue?

‘ Select Region... vi M Go
1 Drought Impact Reporter  rebruary-July 2011

Maps & Tools National Drought Mitigation Center

|'» Map & Data Viewer - new! | -
® Geodata Portal
* Drought Monitor Graphics
® CRN Soil Data

Events & Announcements
« 36th Annual Climate Diagnostics and

Prediction Workshop i ..
¢ Navajo Drought Dedlaration g [+ i
Reaffirmation June2011 == [ Noreportedimpacts NDMC unveils redesigned website ™
o 2011 Southern US Drouaht Impacts p E :‘:;M“hi“‘“
and Assessment Worksho -..@ B 121180 repontedimpacts Drought Information Statements
» May 23, 2011 Southern Drought -V-u-—- B 181240 reportedimpacts Irl T N
Brisfing W > 260 reportedimpacts ; FoA L

« NIDIS Engaging Preparedness
Workshop June 8-9, 2011

o NIDIS Engaging Preparedness Regional Drought Early Warning Systems (DEWS)
Communities WG Survey

* Workshop on Drought Monitoring &
Early Warning - Mav 10th, 2011

® NHWC Training Conference and
Exposition - May 8-12, 2011

View Archive | Ports

Regional Drought Webinars

-}

* Colorado - weekly, 12PM EDT

S .
Click on a highlighted area to view the current NWS
Drought Information Statement or Click Here to select
from a list

) » Southeast - Briefing Presentation
; August 2nd, 2011

¢ Texas - TBD

DroughtInTheNews
» Down to the last drop: West Texas

town teeters on drying up in record
Texas drought - The Washington Post

View larger map

Drought Monitor Time Series

® Latest state agriculture report: $5.2 Y% Area for TTS inchidine AK HIT & PR
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USDM Monitoring Tools

Objective Short-Term Drought Indicator Blend Percentiles . . .
 oct17,2020 Jnput o= percontles): « Want to make USDM as objective as possible;

25% 3-Month Precipitation

20% 1-Month Precipitation

13% CPC Soil Moisture Model
PalmerDrought Index 3

« Several drought indices converted to percentiles,
weighted, then combined to calculate Short-Term
and Long-Term Objective blends. West is weighted
differently in Long-Term blend;

Latest USDM Drought Classification Table with Impacts & 5 Parameters

NWS / NCEP

Climate
Prediction . g .
102 0% o108 Center Drought Severity Classification
2to5 (03) [N 80 to 90 National
P sto10 (D2) Centers for
101020 (D1) pef Gata may differ. See the Environmental
20to 30 (DO) 98 to 100 #t description for more details. 4 Prediction & A
Obij — D Tndi Bl dP il Palmer Drought USGS Weekly Standardized
jective Long-Term Droug ndicator en ercentiles Description Possible Impacts Severity Index | Moisture Model Streamflow tion Index
Oct 17, 2020 (PDSI) (Percentiles) (Percentiles)
Going into drought:
i e
Abnormally
t D0 ory y -1.0to-1.9 211030 211030 -0.510-0.7 211030
/
-
Moderate
D1 2.0t0-2.9 111020 111020 0.8t0-1.2 11t020
Drought rimminent
4 . ictions requested
Severe & S
D2 . -3.0t0-3.9 60 10 6t0 10 -1.3t0-1.5 6to 10
Drought S
Extreme o M3 |
4.0t0-49 3t05 3t05 “1.6t0-1.9 3t05
Drought L
NWS / NCEP Bt les: 2 2.00r|
Inputs (as percentiles): LN Drought A 5.0 or less Oto2 Oto2 -2.0 or less 0to2
[25% Palmer Hydmlogic Index h Prediction smergencies
20% 12-M onth Precipitation 30% pfint Center
0% 24-Month Precipitation 0 P s . Short-term drought indicator blends focus on 1-3 month precipitation. Long-term blends focus on 6-60 months. Additional indices used, mainly during the growing season, include
15% 6-Month Precipitation % 60-Month Avg. Z-ndex National R, A = 7 = e it : .
10% 60-Month Precipitation : ﬁi:-:ont: gemmtanon Centers for the USDA/NASS Topsoil Moisture, Keetch-Byram Drought Index (KBDI), and NOAA/NESDIS satellite Vegetation Health Indices. Indices used primarily during the snow season and in
; Month Precipitati i ¢ ; y
10% CPC Soil Moisture Model 4 1 orth Precinitation Environmental the West include snow water content, river basin precipitation, and the Surface Water Supply Index (SWSI). Other indicators include groundwater levels, reservoir storage, and
" - Information = =
10% CPC Soil Moisture Model pasture/range conditions.
[The short-term map (top) app tes i that resp to ipitation over the course of several days to a few months, such as ! h = o
lagriculture, topsoil moisture, unreg , and most of wildfire danger. The long-term map (bottom) approximates|

impacts that respond to precipitation over the course of several months to a few years, such as reservoir content, groundwater depth
and lake levels. HOWEVER, the relationship between indicators and impacts can vary significantly with location and season. THIS I§ 1 6
[PARTICULARLY TRUE OF WATER SUPPLIES, which are additionally affected by source, and management practices.




Latest USDM Drought Classification Table with Impacts & 5 Parameters

Drought Severity Classification

Palmer Drought CPC Soil

Category Description Possible Impacts Severity Index | Moisture Model

(PDSI) (Percentiles)

Going into drought:
¢ short-term dryness slowing planting, growth of

Abnormall ¢rops of pastu
DO y e 41.0t0-1.9 21 t0 30
Dry Coming out of drought:
* some lingering water deficits
s pastures or crops not fully recovereg
» Some damage 10 Crops, pastures
Moderate « Streams, reservoirs, or wells low, some water
D1 ; RN 2.01t0-29 111020
Drought shortages developing orimminent

» Voluntary water-use restrictions requested

Sevare « Crop orpasture losses likely
5 e » Water shortages common -3.0t0-3.9 6to 10
rOUg o \Water restrictions imposed

Extreme * Major crop/pasture losses
D3 < -4,
- Drought * \Widespread water shortages or restrictions 043 3109

Exc epti onal * Exceptional and widespresd crop/pasture losses
H s Shortages of water in reservoirs, streams, and -5.0 or less 0to2
Droug t wells creating water emergencies

USGS Weekly

Streamflow
(Percentiles)

211030

111020

6t0 10

3to5

Oto2

Standardized
Precipitation Index
(SPI)

-0.510-0.7

0.8t0-1.2

-1.3t0-1.5

-1,6t0-1.9

-2.0 or less

Objective Drought
Indicator Blends
(Percentiles)

21to 30

11to 20

6to 10

3to5s

0to?2

Shert-term drought indicator blends focus on 1-3 month precipitation. Long-term blends focus on 6-60 months. Additional indices used, mainly during the growing season, include
the USDA/NASS Topsoil Moisture, Keetch-Byram Drought Index (KBDI), and NOAA/NESDIS satellite Vegetation Health Indices. Indices used primarily during the snow season and in
the West include snow water content, river basin precipitation, and the Surface Water Supply Index (SWSI). Other indicators include groundwater levels, reservoir storage, and

pasture/range conditions.



http://droughtmonitor.unl.edu/AboutUSDM/DroughtClassification.aspx

Intensity: Drought Impac
[ ] DO Abnormally Dry r~ Delineates

[ D1 Drought - Moderate A = Agricultura
[ D2 Drought - Severe

I D3 Drought - Extreme H = Hydrologic
I D4 Drought - Exceptional

The Drought Monitor focuses on broad-scale ¢
Local conditions may vary. See accompanying
for forecast statements.

http://drought.unl.edu/dm

USDM - Drill Down Capability

http://drought.unl.edu/dm/monitor.ht

ht y.S. Drought Monitor Sevterbe:2s.2010

Hawaii

Drought Conditions {Percent Area)
QY T BT e 00+ 0+ |
Current 22 |978 | 739|468 [ 315| 51

Last Week
(0a212010map) | 22 [97.8 (739|468 | 31.0| 51

3 Months Ago
o7e010map) | 04 [ 996 [ 728 (444 | 306 | 5.1

Start of

Catendar Vear | 31,1 | 68.9 | 53.8 | 36.9 | 6.4 | 0.0

Start of

m‘{j"&‘;&‘;‘;gm 188 1812|514 328 6.7 | 0.0

One Year Ago
(082912008 mapy | 188 | 81.2 | 51.4 | 328 [ 6.7 | 0.0

Intensity:

DO Abnarmally Dry I 03 Orought - Extreme
D1 Drowught - Moderate - D4 Drowght - Excepbonal
e D2 Drought - Savere

The Drought Monitor focuses on broad-scale conditions.
Local conditions may vary. See accompanying text summary
for forecast statements

http://drought.unl.edu/dm

o

>
Q

USDA " X @
— Htizna ¥ Drougni Nigeden Cos uiesd ".\_»}'

Released Thursday, September 30, 2010
Author: R. Heim/L. Lov-Brotak, NCDC/NOAA


http://drought.unl.edu/dm/monitor.html

SD M P r O Ces S (Period starts 12Z last Tuesday)

Monday (5-6 Days of data available)
- v'Draft map sent to local experts

Tu eSday (6-7 Days of data available)

v'Local expert feedback
Draft map sent to local experts
Draft text sent to local experts

1 eSday (7 Days available; ending 12Z yes

expert feedback
) sent to local experts




June 25, 2011

Percentile (D0-to-D4 equivalent,
Bl ctc2 04 70t0 80
B 2to5 ©3) | 80tod0
L 5to10 ©2) B 90tods

10to20 ©1) [l o5to9s
20to30 ©0) [ 98to100

Objective Long-Term Drought Indicator Bi
June 25, 2011

These maps are based on
dimate division data. Locs
andfor final data may diffe
product description for m

~
Inputs fas percentiies):
25% P almer Hydrologic Index a0
20% 12-Month Precipitation A
20% 24-Morth Precipitation
15% B-Morth Preciptation  30% 60-tonth Avg. Zindex .
10% B0-Month Precipitation  10% 60-onth Precipitation
10% CPC Soil Moisture Model 10% 24-Honth Precipitation
- 10% 12-tonth Precipitation
10% CPC Soi Moisture Model

and lake levels. HOWEVER, the relaionship between indicators and impacts can vary si

Sample Run-Through of Drought Indicators

Objective Short-Term Drought Indicator Blend Percentiles
- Inputs fas percentifes):

The short-term map (top) approximates impacts that respond to precipitation over the course of several daysto a few months, such asB 0
agriculture, top soil moisture, unregulated streamflows, and most aspects of wildfire danger. The long-termmap (bottom) approximates35
impacts that respond to precipitation over the course of severa months to a fewyears, such as reservoir content, groundwater depth,
ificantly with location and season. THIS 1S50
CenerdBRTICULARLY  TRUE OF WATER SUPPLIES, which are additionaly affected by source, and management practices.

VIC Total Moi

35% Palmer Z-Index s
B i Current Large Incidents
i Lo 3 July 01, 2011

July 5, 2011

Valid 8 am.EDT

U.S. Drought Monitor

O

Lo
—

Drought Impact Types

r~ Delineates dominant impacts

A= Agricultural (crops, pastures,
grasslands)

H = Hydrological {water)

intensity:
[] DD Abnormally Dry

[] D1 Drought - Moderate
[ D2 Drought - Severe

I 03 Drought - Extreme
I D4 Drought - Exceptional

The Drought Monitor focuses on broad-scale conditions. —E Netsonsl¥ Drowghtt MMigation Ceater @ g
Localconditions may vary. See accompanying text surmmary

for forecast statements.
Released Thursday, July 7, 2011
http://drought.unl.edu/dm Author: Richard Heim/Liz Love-Brotak, NOAA/NESDIS/NCDC
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0-5
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Entire USA: 26




Author:
Douglas Le Comte

CPC/NOAA

Ul Sl D r o ug h t M on i tor (Relel:t? #7?!22)3}2(29122003)

Transitioned from
Corel Draw to
ArcMAP (GIS) in
August, 2003.

Drought Impact Types:

T AH
i k (4
g "

e}
D1(AH)"£2(QE% H)
D1(A)}—
D1(AH)

D2(AH)

U.S. Drought Monitor *vss! 12,2003

@) D2(A,H)
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Intensity: Drought Impact Types:
DO Abnormal Ily Dry ~’ Delineates dominant impacts

D1 Drought - Moderate A = Agricultural (crops, pastures, =

D2 Drought - Severe grasslands) i:j
- D3 Drought - Extreme H = Hydrological (water) .
- D4 Drought - Exceptional

The Drought Monitor focuses on broad-scale conditions. USDA P I @
V ught Mitigation Center “-/ )V

Local conditions may vary. See accompanying text summary o Voo

for forecast statements.
Released Thursday, August 21, 2003
http://drought.unl.edu/dm Author: Candace Tankersley/Richard Heim, NOAA/NCDC




GIS allowed for a new (& better!?) way
of assessing drought information...

Keetch-Byram Drought Index:  23-SEP-09
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USDM_DATA_PULL

< | .~ Computer ~ DM (\\cpc-s-gis) (R:) ~ Scripts v USDM_DATA_PULL

v = Open Print Bum New folder

A Favorites

4 Libraries
;S] Documents

1% Computer
e'é Local Disk (C:)
S® cpegis (\\epe-s-gis) (0:)
S® DM (\\epe-s-gis) (R:)

2
2

. DM_test_dev

) DMSHP-LastFinal

. DroughtAreas

, DroughtImpacts

. Exports

. Instructions

. LayerFiles

. Logos

. MXDs

. Narratives

. Old_DroughtAreas

. Old_DroughtImpacts
. Scripts

. Shapefiles

. Transformations

J usdm_county_drafts

Utilities
WeeklyData
usdm-111129.zip
usdm-111206.zip

&2 magic (\epe-s-app) (2:)

“ﬂ Network

Windows Batch File

e @ MEla

et_USDM_Data.bat

Get_OldShapes.bat
CPC.bat

AHPS.bat

|| VegDatalog. txt

| UsGSStrmflowlog. txt
|| USDM_GetDatalog. txt
|| SPTlog. txt

|| SPIBlendLog. txt

|| OldShapeLog. txt

|| NRCSlog. txt

| NLDASlog. txt

|| NASA_GracePreProcessLog. txt

|| GRACEDatalog. txt
|| CpcPreProcessLog. txt
| CPCDatalog. txt

|| AHPSlog. txt

|| AHPS_PreProcesslLog. txt

@) UsDM-GIS. docx

Get_USDM_Data.bat Date modified: 12/20/2011 10:58 AM

Size: 4.46 KB

12/12/2011 12:01PM
10/11/2011 1:45PM
12/21/2011 10:47 AM
12/21/2011 10:54 AM
12/21/2011 10:43 AM
12/21/2011 11:00 AM
12/21/2011 10:43 AM
12/21/2011 11:00 AM
12/22/2011 9:00 AM
12/21/2011 10:43 AM
12/21/2011 10:53 AM
12/20/2011 12:19PM
12/20/2011 12:08 PM
12/21/2011 10:59 AM
12/21/2011 10:53 AM
12/21/2011 10:53 AM
12/21/2011 10:59 AM
12/8/2010 4:55 PM

Date created: 3/9/2011 2:30PM
Offline availability: Not available

Windows Batch File
Windows Batch File
Windows Batch File
Text Document
Text Document
Text Document
Text Document
Text Document
Text Document
Text Document
Text Document
Text Document
Text Document
Text Document
Text Document
Text Document
Text Document

Microsoft Word Document

Offline status: Online

Name Date modified Type ~ Size

VegData.bat 12/20/2011 1:11PM  Windows Batch File 3KB
USGS_StreamFlow.bat 12/19/20114:33PM  Windows Batch File 2KB
SPIbat 12/19/20115:10PM  Windows Batch File 3KB
PriorDays.bat 10/18/2011 2:58PM  Windows Batch File 2KB
NRCS.bat 12/13/2011 1:16 PM Windows Batch File 3KB
NLDAS.bat 9/16/2011 1:43 PM Windows Batch File 2KB
GRACEData.bat 10/14/2011 2:10 PM Windows Batch File 1KB

13KB
9KB
14KB
3KB
3KB
1KB
19KB
345KB
9KB
15KB

=18 x|
|8 Get_usDM_Data.bat - Notepad 9 [=] B3

File Edit Format View Help

et LOG="R:\Scripts\USDM_DATA_PULL\USDM_GetDatalog.txt" =
echo starting UsDM data grab at %date% %time% > %LOG%

11 These variables cascade to the windows batch jobs further down.
:: Do not remove these Tines.

\utilities\wget\bin\wget. exe"

set SevenzipPath="R:\Utilities\Sevenzip\7-Zip\7z.exe"

set LocalDataDir=R:\Scripts\USDM_DATA_PULL

set PreProcessDir=R:\Scripts\USDM_PreProcess

:: Dpata Pull/unzip section

i1 SPI - pulls most recent data - Inﬁa;data dated 3 days ago if the current time is before 11, 2 days
1 SPI - QC and production of SPI takes 1 full day, and SPI isnt updated till 1lam local.

-t

START /WAIT /MIN R:\Scripts\USDM_DATA_PULL\SPI.bat

:: streamflows - No date dependance

START /WAIT /MIN R:\Scripts\USDM_DATA_PULL\USGS_Streamrlow.bat

11 NRCS - No date dependance

i AHPS - Pulls in the latest available. Input files dated yesterday if before 12, dated today if after
11 AHPS - If wednesday, and after 12, will exit, as USDM only wants data through 12z Tuesday.

START /WAIT /MIN R:\Scripts\USDM_DATA_PULL\AHPS.bat

11 NLDAS - No date dependance

ii cpc - pulls in data from 2 days agv._).

11 GRACE Enhanced LDAS - If Tuesday, pulls in GRACE data. LDAS is run on Monday.

if %date:~0,3%==Tue START /WAIT /MIN R:\Scripts\USDM_DATA_PULL\GRACEData.bat

11 AHPS Processing section

START /WAIT /MIN "C:\Python26\ArcGIS10.0\python.exe" %PreProcessDir%\PreProcessAHPS.py
::Next Tine is to clean up files once the python script releases them.
rd %USERPROFILE%\TempAHPSProcess /S /Q >> %LOG%

11 CPC Precipitation Processing

—— —— —— —— —— =

| | Wi

PO g

Scripts for Getting, Saving, Processing, & Displaying data and products 3



Wealth of GIS data that allows authors to
depict different types of drought on one map

®; usdm-editor.mxd - ArcMap - ArcInfo
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2| AHPS
Gridded
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Using PRISM

Data
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And if we didn’t have enough DM issues to worry about.....
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So that’s why we look at several sources of DM information
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Previous weelk’s drought layers

@ usdm-2017-author-base-10-3 - ArcMap

File Edit View Bookmarks Insert Selection Geoprocessing Customize Windows Help
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USDM GIS (ArcMap) Input Overlays

O
A

40-50 different inputs, but in-situ station data with long and
complete history is best for producing percentiles. This example
vt is current 90-day SPI plotted in the drought category colors

NATIONAL

Q usdm;?DUQﬁG.mxdlArcﬁ-iTép
File Edit View Bookmarks Insert Selection Geoprocessing Customize Windows Help
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Timely GIS data

aids USDM authors
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@‘% Local Experts Feedback — Reports From the Field

‘Wednesday, July 18, 2000 20:04GMT
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v" We have dozens of maps showing dozens
of drought indicators.

0 Day
1/16,/2008 ~ 4/14/2008

v But they don’t show us the whole picture.
What about impacts? The rainfall may be
very low, but is it affecting anybody?

v Local feedback from experts in the field
provides the answer.

*  Annual User Feedback Forums (USDM/NADM) since
2000;

«  Various webinars/telecoms/reports/data/products;

* Regional Climate Centers & NOAA Regional Climate
Service Directors & Coordinators along with Weather
Forecast Offices (WFOs);

. State Climatologists;

« USDA FSA/NRCS;

. Native American Tribal input;
«  CoCoRaHS (impacts);

. NIDIS DEWS basin webinars (UCRB, ACF-RB,
S Plains, MORB, CA/NV, PNW, Midwest);

. Drought Task Forces (NC, HI, OK, TX, NM, AL, FL, SD,
KY, AZ, MT, CA);

. And MANY Others.




USDM ListServe Subscribers
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USDM Listserv Subscribers
(as of September 13, 2019)

USDM Listserv Subscribers
(as of September 13, 2019)

BEDU
ENOAA
OUSDA

BUSGS
[0 State govt.
B Other

. 1-5 participants

;;‘w’ D 6-10 participants

. 11+ participants

Total: 440 (does not include 2 participants from Canada
and 2 participants from Brazil) 34



ocal Feedback — Reports From the Fiel

Shackelford / Throckmorton Counties:

When our county emergency boards met on January 13" 2 14™ here is what they stated for both
Counties:

The CEB met to discuss the crop condihons as result of the dry weather. The CEBs rewiewed weather and

crop data and estmates the [followmng losses that occurredl due to the adverse weather condiions:

Crop(s) %o of Loss

Wheat for grazmg (Shackelford Co) 70%%
Wheat for srazme (Throckmorton Co) 50%0

Thesg losses are due to the drought condtions|that began October 15, 2010 and still contimung,
The ally recetves 7.007 of rainfall dunng October through January.

During the past 113 days, Shackelford County has only recetved 3.06” (44% of normal) during these months.
The CEB noted that Throckmorton County normally recetves 6. 307 of ranfall durm% October through January.

During the past 111 days, Throckmorton County has only recemved 2.48” (39% of nomnal) these

months. As result of these drought condtions, the wheat for gtazmg crop has suffered| The CEB noted the
wheat for %rhe aang would normally be 6-87 h1gh Compare E 910
throughout the county. In addtion, wheat producer are only able to runone thrd of ther nomnal hvestock E:lue

to the dry conditions. IMost producers have to feed(supplermental feed ong with the wheat grazing to maintain
welght gains on cattle. [Lwesbock watenng tanks are :

The CEB took i consideration the amount of ramnfall recerved, the overall climate conditions, personal
knowledge, and producer mformation. Also, the CEB rewewed the COC monthly assessments of losses

JTacob Chapman, CED

Farm Service Agency

Shackelford and Throckmorton FSA Offices
Shackelford Phone: (325) 762-2277
Throckmorton Phone: (940) 849-5331




ocal Feedback — Reports From the Fie

State Summaries — Hawaii:

Some drought impacts in Hawaii include the following:

e There were no drought impacts to report on Oahu. Water levels in the VWaimanalo
reservoir continued to increase over the past month. The State of Hawaii Department
of Agriculture once again eased water use restrictions for farmers on the YWaimanalo
system, going from a mandatory 20 percent cutback to a 10 percent cutback on

January 20t

e On Molokai, no significant changes since January 6! Water levels in the Kualapuu
reservoir continued to increase slowly but it was not enough to warrant any easing of
the 30 percent cutback in irrigation water consumption.

e MNo significant changes on Lanai since January 6! In 2010, drought conditions
forced cattle ranchers to ship feed from off-island hich resulted in financial impacts.

e MNo si Maui. Despite mid-January heawy
rainfall, [pastures in leeward Maui have not recovered enough]to fully support cattle
ranching operations. VWater supply Tevels remained sufficient for upcountry Maui.
However, as a precaution, the Maui County department of water supply continued to
request a 5 percent reduction in water use by upcountry residents. A 10 percent
reduction in water use by central and south Maui residents also remained in effect.

e On the Big Island, pastures in the lower slopes of the south Kohala district and the
southern portion of the Kau district improved during December but have not yet full
f:e.cmece.d._ODe_caucTer in south Kohala re cent of his pastures
available for grazing.) Some ranchers were (still_hauling waterJto support Tivestock.
Ranchers have cited a need for additional rainfall in the coming months to produce a
full drought recovery.




A“”N\m“ﬁ””‘ NDMC'’s Drought Impact Reporter

Impact Counts

County Impacts | All States

Impacts List | Page 1/17

All States | 01-28-2018 - 02-28—2011 R 2 26X 2o2°X ToX NN
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162

Venezuela
-75.12748, 872242

QTS m - @

Impacts & Reports

Overlays

v Scales
— National
- e w Multistate
Q Q -$ e State
e e Q&% T @ ® County
. Cit
o O R BTN . *
e' Q Q Q o o Q4. ]
82 @99 g% o F
Q- ¥ My t
B ooy dy ¥, I
Q Opacity
% ' e . 80%
- México
Also getting “Drought Tweets” dmpacts
10
Data CC-By-SA by OpenStreetMap 1-7
8-14

» _Reports

Catego .

& ?&glr’i:ulture 51 © Business & Industry 11 * DRt Bedaratldos
< Energy 1 @ Fire 37 » Time Period

<> Plants & Wildlife 65 @ Relief, Response & Restrictions 27 S Eocation

€ Society & Public Health 12 {> Tourism & Recreation 24

0 Water Supply & Quality 53 » Categories

I}gport Source » Report Types

EZ] Media 50 o User 11

@/ CoCoRaHS 103

©2018 The National Drought Mitigation Center | 3310 Holdrege Street | P.O. Box 830988 | Lincoln, NE 68583-0988
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USDM Decision Process & Conundrums

11 different authors, 11 (12 soon) different “personalities” of analyzing the DM;

1,
S
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%
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A, i
#ment o ©

« 2-week shifts: 15t week generally more difficult (acclimation & spin-up) than 2" week;

+ Some authors get early jump on DM (Fri-Sun), others wait until Monday;

« Monday afternoon: Objective blends (Short, Long, Unified, Worst)dprovide a good general overview of
the week’s moisture conditions (by climate divisions). Worst blend provides general outline for Impact
types. Unfortunately, weekly blends are not always produced on-time or routinely.

» Applicable data/products are color-coded to the appropriate D0-D4 level on the ArcMap. This makes it
easier to see where improvement (wetter) or deterioration (drier) occurred that week;

« The DM data/product input and GIS map overlay display slightly differs between organizations. So
NDMC is planning for DM author consistency by hosting a “one stop DM production shop” with secure
24/7 VPN Remote Access to updated data/products and GIS map overlay display [but will take ~1 year];

« Various weekly telecons/webinars (TX, NC, CA/NV, NM?, state/regional NIDIS summaries (CO River
Basin, ACF River Basins), and dozens of state climatologists with local impacts (some with specific Dx
recommendations). Some authors take the recommendations as is, others make DM changes first, then
look at recommendations and verify with modifications. This sometimes depends on the amount of
time to work on the DM as many authors have other tasks to do Mon-Wed,;

- DM analysis tries to take into account the seasonality (winter vs summer); regional climatology (West
vs East); elevations; vegetation , soil, temperatures, wind differences (e.g. flash droughts in ag areas
during growing season); and past moisture conditions (e.&. CA & S Plains long-term droughts with
lingering hydro concerns). Users have to remember the DM focuses on broad-scale conditions, and
local conditions may vary;

« With all of the various types of input to summarize, the DM is produced both objectively & sulajectivelé/
since the indices sometimes do not match the field impacts (e.g. OK [indices wet, but reported groun
impacts much drier] vs IL [indices dry, but no obvious dry impacts]);

« Unfortunately, some “users” have recently discovered the DM trigger for USDA $ drought relief and
may be exaggerating their condition. DM authors & local experts are unbiased w/r to the Dx levels 19

and want proof of the impacts — hence the following CONUNDRUM slides;



U.S. Drought Monitor
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f‘/ Delineates dominant impacts

The Drought Monitor focuses on broad-scale conditions.
Local conditions may vary. See accompanying text summary
for forecast statements.

http://droughtmonitor.unl.edu/

- Winter Hibernation ﬁ“‘-—-\_

- =
-, ﬂ?,_‘,.i{ . — —E' & R W P
_ Ty / ﬂ'ﬁz\_kf—’l.’,%
] .' a P p o (f_\\

Limited Data 3

& W '? o}? s &lmpacts
@ ¢ s’ ‘o

{ " ;
_-"’»I !

Dry Season
Drought

1 ~

Small Area,
Varied Terrain
Few Experts

USDA 4 ()
- National ¥ Drought Mitigation Canter .'-. i

Conuncrums



A Sampling of Conu/crums

Percent of Normal Precipitation (%) Year—to—date SPI

1) South-Central Plains (OK): 1/1/2017 = 3/21/2017 1/1/2017 = 3/21/2017
Short-Term Indices Normal-Wet, z
but Impacts Severely Dry;
(Winter Warmth, Wind, low RH)
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2) Far West (CA):

Short-Term Indices Very Wet,
Most Impacts Very Wet;

(Water Conservation - Drought)
“Wait until April 1 for changes”

Stutevide Aver a1V SR

North Sierra Precipitation: 8-Station Index, March 22, 2017
- Percent of Average for this Date: 203%

2014-2015 Dally Prec!

Total Water Year Precipitation
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3) Middle MS Valley (MO, IL):

Short-Term Indices Dry & Warm
but No Real Impacts;
“Drought without Impacts?’
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Map of 28-day average streamflow compared to historical
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USDM Conu/crum Conclusions

» Can Drought Develop during Winter in northern (cold) States?

Yes, especially when extended subnormal precipitation is combined with abnormal mildness and
lack of snow & frozen ground, even if there are no obvious impacts. If not designated during the
winter, drought could quickly ramp up (“pseudo flash drought”) in the Spring once temperatures

and evapotranspiration increases. Similarly, drought can develop in southern (mild) States with a
dry Winter season [e.g. Florida], although it may take a while. In contrast, areas in winter hibernation
[e.g. completely frozen ground with snow cover; interior Alaska] generally do not, but may have
“snow drought” designated as DO (keep an eye on).

» When most indices/data = normal/wet but Impacts = dry, it is drought?

Yes, as the indices may not catch all of the subtle signs from unusual parameters [e.g. abnormal
warmth, high winds, low humidity] or from past long-term drought [e.g. 2011 SC Plains] that probably
did not get completely alleviated. This is why ground-based reported impacts are critical to the DM.

» When indices/data AND Impacts = less drought & local experts say no change?

A tough one as sometimes the local experts are basing their recommendations on government/political
concerns [e.g. CA - keeping mandatory water restrictions after heavy precipitation events], or,
unfortunately, wanting to maintain or get USDA drought aid based on >D2 ratings. However, we must
produce an unbiased DM analysis based upon “convergence of evidence”.

Considering the demands placed upon each author and all of the evidence [indices,
impacts, emails, etc.] to sift through, | believe we have & are doing a very good job.
Can we do better? Sure, but that’s a discussion for another presentation. And we
definitely need some NEW authors! 43



Over time, the USDM has become THE verification of current drought conditions! USDA
payments to farmers/ranchers affected by drought is based upon the USDM — which started

in 2003 with dried milk supplements for livestock feed, then through Livestock Forage Program
(LFP) payouts since 2008. Grand total in LFP payouts through 8/29/18 has topped $7.3 billion.

New “OCONUS” USAPI & USVI started in 2019

U.S. Drought Monitor

National Drought Mitigation Center

Drought Monitor, go

USDA /@

October 13, 2020

(Released Thursday, Oct. 15, 2020)

Valid 8 a.m. EDT
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THANK YOU!

Any Questions, contact:




