Dry Fusion: A Timeline of the U.S.
Drought Monitor’s Evolution

August 11, 1999 (revised as of 12:00 pm CDT) USDA U.Ss. Drought Monitor (Re,egfirﬁ,:',sffy’nﬁ?:.zm,
Experimental U.S. Drought Monitor | s ! iaeam eor

RV Je - D2 hydr

Drought Impact Types:
o~ Delineates dominant impacts

S= Short-Tem, typically less than

hydro 6 months (e.g. agneutture, grasslands)
L= Long-Term, typically greater than
6 months (e.g. hydrology, ecelogy)
Intensify:
“Drought” means moisture shortages (DO) = Drought Watch Area Drought type: Used when impacts Author, L] Do Abnarmally Dry
leading to damaged crops or pastures, (abnormally dry but not full drought  differ Enie Luenerusen L] D1 Mocerate Drougrt
eading g P P » y dry 9 ) U5, Department of Agriculture [ D2 Severe Drought
high wildfire risk, or water shortages status) Ag = agricultural (crops, grasslands) ) M D3Extreme Drought
The map is based on information from Fire = forestry (wildfire potential) . M D4 Exceptional Drought
many sources, including both satellite Red (D1-D4) = Current drought Hydro = hydrological (rivers, The Drought Monitor focuses on broad-
and surface data, and it focuses on ranging in severity from standard wells, reservoirs) o 5;:;95?;’:’0’5“%&”9??;%@
widespread drought. Local conditions (D1) to severe (D2-D3) to extreme ¢ & forecast stat
may vary. (D4) Plus (+) = Forecast to intensify next ':D’%
two weeks ‘
Crosshatching (@) = Overlapping Minus (-) = Forecast to diminish next > <> &
drought type areas two weeks s http://droughtmonitor.unl.edu/

Mark Svoboda, PhD, Director
National Drought Mitigation Center
University of Nebraska-Lincoln
w/ all of my USDM Author colleagues

USDM Forum, Keystone, SD, April 3-5, 2017

National \/ Drought Mitigation Center
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Partnership: Authors must work at a regional or national

“center”, government or academia/research entity...
There are currently 11 authors, and all are volunteers
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August 3, 1999
Experimental U.S. Drought Monitor

D2 hydro
D2 ag
DO fire

USDA
i
“Drowght” means meisture shortages leading to ey (DD} = Drought Watch Area (abnarmally dry .
clamaged crops or pastures, high wildfire risk, ar bt et Tull drought status) e i o
waler shoriages. The map is based on information E———
from many scursas, including bath satellite and Fed (DA-D4) = Current drought ranging in severity
i, i of wiklaspresd crawght, from standard (D1] to severa (D2-03) o extrerne (O4)

Local condifions may vany.
Crosshatching -!‘:l Urverlapgping drought type areas

Draught typs: Usad when impacts diftar
Ag = agricultural (eraps, grasslands)
Fira = forestry fwildfire potential)
Hydro = hydrological (rivers, wells, reaandoirs)

Flus (+] = Forecast o inlensify
blinws {-) = Farecast o diminish



The US Drought Monitor
didn’t always look like this...

January 5, 2016

{Released Thursday, Jan. 7, 2016)
Valid 7 a.m. EST

Crought Impact Twvpes:
~' Delineates dominant impacts

5= Short-Term, typically less than
E months (e.qg. agriculture, grasslands)

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

Intansify:
[] DO Abnormally Dry

[] D1 Moderate Drought
[ D2 severe Drought

I D3 Extremne Drought
B D4 Exceptional Drought

The Draught Maonitor focuses on broad-
sCcale conditions. Local conddions may

waly See accalrpanying text summany far
forecast staterments.
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00 = Abnommal diyness but not
cumenthr classified as a drought.
01 to D4 = Drought= ranging in
=severity from standard to ex cep-
tional.
. h a = impact on plant life agric.
1 or forests)
D1 a‘ h h = impact on water supplies

’ (resenv oirs, streams, wells)

Areas depicted on chart are
derved by consolidating information

fram a number of sources based on surface_
observation networks and satellite. "Droug

is used to rmean abnormal roisture shortages

1999 - The very first U.S. Drought Monitor!!
. . . . + Or - refer to forecast 2 -wik trend,
It was experimental, and became operational partially in E’? where ™+ means intensifying and
response to intensifying dryness in the eastern U.S. and across mﬁ“ﬁ:::ﬁ’;‘:fﬂ'f‘:ﬂlﬁ"
portions of the West. The map was created in CoreIDRAW .

1999 | 2001 | 2003 | 2005 | 2007 | 2009 2011 2013 2015




USDA Experimental
U.S. DROUGHT MONITOR

w.‘nﬂ I'_HLTF:W

f’?‘_ July 7, 1999 @CEyg

Matoral ¥ Drought K flgation Center

D2(Hydre)
DliAg)
DO Fire)

pEE

S +
a% S BE.

-
.F:.\

LEGEHD:
(007 = Drought Watch Area (abnorm ally dey but not fwull
drought =tatus)

Lross denicrted an mman are deriverd RED (D1 D4 = Current drought ranging in s==werity from standarnd
0 (O11to zevere (D2-D 30 to extreme (D 4]
Summer, 1999 - Authors refined the map areas and
Drought Tvpe Used when impacts dffer
tweaked the colors. A= agdcultural forops, grazslands)
- —— - — T Fire = farestry (Cwildfire poterntial)
high wildfire rizk; or water shortages. Only relatively large Fryciva = hydrological (rvers, wells, reservaoirs)

areas are shown; local conditions may differ markedly from
those shown on the map.

Pluz = Forecas to intensifty, Minus = Forecas to diminish

2001 | 2003 2005 2007 2009 2011 2013 2015



August 11, 1999 (revised as of 12:00 pm CDT)

SDA

Experimental U.S. Drought Monitor
. -

Vo o

Droughd
Witigation
cenier

-I-___
o

“Drought” means maisture shoriages (D0 = Drought Watch Area Drought type: Used when impacts
leading to damaged crops or pastures,  [abnormally dry but not full drought  differ

kigh wildfire risk, or water shorntages., status) Ag = agricultural (crops, grasslands)
The map is based on informaticn from Fire = farestry (wildfire potential)

many saurces, mcludmg both satellitz Red (D1-D4) = Current drought Hydro = hydralogical (rivers,

and su as on _ranninn in esvarite feom etandsed wells, reservoirs)
dEspread drought. Local conditio Aug 11, 1999 - The revised map was
May vary. . iracast to intensify next
presented to senior-level government - weeks
officials at a White House Briefing. oracast to diminish next
They liked it so much... o weeks

2001 2003 | 2005 | 2007 | 2009 | 2012 2013 2015




August 18, 1999 (scheduled release time Thursday a.m.) USDA
U.S. Drought Monitor =

D2 hydro
National
Orought
Mitigation
Center

/> D4 hydro ® et
D3 ag, fire
%
D1 ag, hydro %‘N.-ao/
‘Drought” means moisture shortages (D0O) = Drought Watch Area Drought type: Used when impacts
: dry but not full drought differ
...the following week, it went operational, i_\g - a?ricultur(al _(I(c:jrﬁops, gtrasg.ls;\)nds)
! ! . ire = forestry (wildfire potentia
making this the first “official” U.S. Drought |, - Current drought Hydro = hydrological (rivers, wells,
Monitor! This might have be the fastest verity from standard reservoirs}
E . | o . | d . re {D2-D3) to extreme
xperimental to Operational product in Plus (+) = Forecast to intensify
government history! @) = Overiappi Minus ¢ n?:)d two \;f?eFéS iy
. . n = Overlappin inus (-) = Forecast to diminis
24 experts comprise the DROUGHT listserver greas) ik ) NEXtING Weoks

2001 2003 2005 2007 2009 2013 2015




September 7, 1999

U.S. Drought Monitor

By September, 1999, the format
began to resemble the map we see
today, although it remained clear that
artistic flair was lacking
(Note the drought scale!)

EED Watch Drought type: used onlky ‘#mu .
01 Draught when impacis differ , )

M D2 Drought—Senvere UE).DA y

Ml D3 Drought-Extreme A = Agriculiure —_— Y sy

B 04 Drought-Exceptional W = Water _ Mt

[ Delineates Overlapping Areas  F = Forest fire danger amw“'

Flus (+) = Forecast to intensify next two weeks . [fpda!ecf every Thumday mnmmg -

Minus (-3 = Forec ast to diminish next two weeks
Mo sign = Mo change in drought classific ation forec ast
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September 15, 1999

U.S. Drought Monitor
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= ",:.,:l :\t % 1, __-______v :
/ h‘vﬁk HR'H o o IJ
L
D1
DO(A.F)
Moo focuses on widesoreod dhought
Local condiions may very The color issue was finally resolved
DO Watch Drought type: used only in mid-September, 1999; The
DLDlw-:_h‘. when impacts diffe -?'_'l USDM still had a “Watch” and
-gé g|m$j$ﬂ|9 I USDA v - still had a atch”™ an
rou sreme A = Agriculture —_—— mcea
MO D roughi—E sceptional W = Water = == Forecast component.
~ Delineates Overlapping Areas  F = Forest fire danger T —T
Plus (+) = Forecast to intensify next two weeks . UPdE!Ed every Thmsday mnmjﬂg .
Minus (-) = Forecast to diminish next two weeks

Mo sign = Mo change in drought classific ation forec ast

2001 2003 2005 2007 2009 2011 2013 2015




U.S. Drought Monitor Pecenber12, 2000

D1(A,F)

S L 4>
DO(A,F) T <>

Intensity: Drought Impact Types:

N

DO Abnormally Dry r~ Delineates dominant impacts

D1 Drought - Moderate A = Agricultural 2
D2 Drought - Severe F = Fire danger .
- D3 Drought - Extreme W = Water (hydrological)

o e o ‘el oy oo o ndcomng. | S04 2. (@) &

y Dry” (going into and coming S -V e tesen Conte \j v

out of drought) & authors put their names on the map. :

FIRST USDM User Forum hosted by NDMC in Lincoln, NE
Objective Blends borne out of this first Forum...

leased Thursday, December 14, 2000
Author: David Miskus, NOAA/CPC/JAWF

| 2001 | 2003 | 2005 | 2007 2009 2011 2013 2015



(Released Thursday, Sep. 5, 2002)
Valid 7 a.m. EST

L.I' S. Drought Monitor September 3, 2002

A Drought Impact Types:

' r~’ Delineates dominant impacts
I-VVAgricuIturaI

F = Fire danger

W = Water (hydrological)
Intensity:

[] DO Abnormally Dry

Summer/Fall 2002 - First federal use (USDA) of USDM as a : [] D1 Moderate Drought

. . o o Q [ D2 sev Drough
trigger for drought response/relief (Dried Milk) for livestock. B 03 Extreme IIr)c:ogng:\t

I D4 Exceptional Drought

The Drought Monitor focuses on broad-

scale conditions. Local conditions may

2 O vary. See accompanying text summary for
\")'} forecast statements.

<L

USDA B 2\ O

<> http://droughtmonitor.unl.edu/
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U.S. Drought Monitor Feryan 18,2008

Intensity: Drought Impact Types:

DO Abnormally Dry r~ Delineates dominant impacts

D1 Drought - Moderate H = Hydrological (water) %
D2 Drought - Severe A = Agricultural (crops, pastures,

- D3 Drought - Extreme grasslands)

- D4 Drought - Exceptional

USDA S ANK /)
The Fire (“F”) Impact type was dropped in o ';L v

early 2003 b/c there is always a fire season and Released Thursday, February 20, 2003
it is hard to weigh the impact of drought on fire. §yopoda/michael Hayes, National Drought Mitigation Center

DROUGHT List Server grows to 150...

| 2001 | 2003 | 2005 2007 2009 2011 2013 2015



U.S. Drought Monitor Aveys! 3,200

) D2(A,H)
d 2 \ DO(A,H)
D1(A,H)
D1 (A)/i>
D1(A,H)
D2(A,H)
Intensity: Drought Impact Types:
DO Abnormally Dry r~ Delineates dominant impacts

D1 Drought - Moderate A = Agricultural (crops, pastures, c
D2 Drought - Severe grass.lands)
B 03 Drought - Extreme H = Hydrological (water)

- NA NDrovinht - Eveantinnal

August, 2003 - authors make a transparent switch from CoreIDRAW é Tﬂ @
to GIS (Geographic Information System) to create the map. There N e conter QB
was a steep learning curve, but made the USDM a leader on the GIS d Thursday, August 21, 2003
front and would pay big dividends down the road. hkersley/Richard Heim, NOAA/NCDC

| 2001 | 2003 | 2005 | 2007 | 2009 2011 2013 2015



Ul Sl D r o ug h t M On i tor (Releas\tla:l‘ !’Xurlc,!ai(.)h(l)lsii, 2008)

} - Fim Valid 7 a.m. EST
%!'
RS

Drought Impact Types:
r~’ Delineates dominant impacts

A = Agricultural (crops, pastures,
grasslands)

H = Hydrological (water)

Intensity:
[] DO Abnormally Dry

Richard Tinker [] D1 Moderate Drought

CPC/NOAA/NWS/NCEP [ D2 severe Drought
I D3 Extreme Drought
I D4 Exceptional Drought
2008 - USDM ertten |n by CongreSS as "trigger” Within the Farm Bi"- FII’St The Drought Monitor focuses on broad-
. . . . e scale conditions. Local conditions may
launch of Regional and Sate (w/ counties) level zoom views and statistics vary See accompanying text summary for
DROUGHT List Server grows to over 225 experts....

National \f Drought MmuW@ @ @

http://droughtmonitor.unl.edu/

v
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U.S. Drought Monitor
Southeast

August 5, 2008

(Released Thursday, Aug. 7, 2008)
Valid 7 a.m. EST

Drought Conditions (Percent Area)

None | D0-D4 | D1-D4 [ D2-D4 gRes ez vt

Curmrent 2298 | 7702 [57.04 | 35.03 | 13.83 | 6.29

Last Week

228,200 2298 | 77.02 [ 58.69 | 34.36 | 12.23 | 6.29

3 Months Ago

62008 2641 (7359 | 4356 (2325 8923 | 0.00

Start of

Calendar Year | 9.61 | 90.39 | 7426 | 58.47 | 40.96 | 22.00
11/2008

Start of
ater Year 1038 1 8962 | 7674 15897 | 4098 | 15.49

U.S. Drought Monitor
Georgia

August 5, 2008

(Released Thursday, Aug. 7, 2008)
Valid 7 a.m. EST

Drought Conditions (Percent Area)

None | D0-D4 | D1-D4 | D2-D4 [n<3s IS
Cument | 195 | 98.05 | 87.17 | 6971 1550 | 6.25
Last Week
e 195 | 98.05 | 87.17 | 6371|1550 | 625
3MonthsAgo | 33 70 | 65 30 | 43.16 | 2092 | 15.80 | 0.00
Se2008
Start of
Calendar Year | 2.01 | 97.99 | 75.04 | 65.23 | 49.44 | 1573
14,2008
Start of
Viater Year | 2419 | 75.81 | 6421 | 5259 | 39.36 | 27.00
9252007
One YearAgo | oy |400.00| 85.01 | 67.35 | 47.02 | 2287
ar2007
Intensity:
D0 Abnomally Dry - D3 Extreme Drought

D1 M oderate Drought - D4 Exceptional Drought
D2 Severe Drought
The Drought Monitor focuses on broad-scale condiions.

Local conditions may vary. See accompanying text summary
for forecast statements

Author:
Brian Fuchs
National Drought Mitigation Center

USDA
LOLA

http://droughtmonitor.unl.edu/




Valid 7 a.m. EST

U.S. Drought Monitor e e )

Drought Impact Types:
r~’ Delineates dominant impacts

A = Agricultural (crops, pastures,
grasslands)

H = Hydrological (water)

Intensity:
[] DO Abnormally Dry

[] D1 Moderate Drought
[ D2 Severe Drought
I D3 Extreme Drought

Author:
Mark Svoboda

National Drought Mitigation Center

ear and 500th map : I D4 Exceptional Drought

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

. . e ok
- 1.._7=| USDA " &

— Nat J bv 1T Mityy n Center
http://droughtmonitor.unl.edu/
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ght Monitor  “agh22.201

R S D ECDS
o S
o X
¢ # * ol : AHPS 90-Day Precip Departure
4 y iy A » As of: lurwln).!anu;n'_\ 18,2014 3
P ] @ NLDAS Top Im Soil Moisture
Q -‘. 3 \‘k . As of: Tuesday, February 18,2014
- ou\\ ’ pt 5 } P ¥4 y
¥ . P f
A ) y ¢ / .1 ' - 2 ) -} [
A — ’ T et ot
\ L Akt X : N T 28
¥ > (7 e ’
Intensity: Drough| =% T T o
[] DO Abnormally Dry ~ Del : L
[] D1 Drought - Moderate A=Agr| . = \\
[ D2 Drought - Severe D! y 7 , ,
B D3 Drought - Extreme H = Hyc &
I D4 Drought - Exceptional ' b mﬁ)

2008-2011 - Several authors began incorporating GIS weather and hydrological
data directly into the map-editing process; consequently , accuracy and detail March 24, 2011
increase over the next several years —no more “eyeballing” it! I’"e"t of Agriculture

1999 | 2001 | 2003 | 2005 2007 | 2009 | 2011 | 2013 | 2015




U.S. Drought Monitor Sertnes: 2201

Intensity: Drought Impact Types:
DO Abnormally Dry

[ ]
| | D1 Drought - Moderate
| D2 Drought - Severe

s e

r~’ Delineates dominant impacts

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

September, 2011 - authors changed the Drought Impact Types from
“A” (Agricultural) and “H” (Hydrological) to “S” (Short-Term) and “L” (Long-Term),
removing ambiguity and confusion that was repeatedly reported while better
accounting for environmental/ecological droughts eptember 29, 2011
DROUGHT List Server exceeds 300 experts y NOAA/NESDIS/NCDC

| 2001 | 2003 | 2005 | 2007 | 2009 2013 2015



U.S. Drought Monitor  "Mch22.203

Intensity: Drought Impact Types:
[_] DO Abnormally Dry r~’ Delineates dominant impacts

[ ] D1 Drought - Moderate _
S = Short-Term, typically <6 months

|:| D2 Drought - Severe (e.g. agriculture, grasslands)
B D3 Drought - Extreme o
Early 2013 - the National Drought Mitigation Center took |SDA E

over the final map production so the map is 100% e | Aevrimetine

consistent week to week in projection, size, and colors.
< In proj eleased Thursday, March 28, 2013
(USDM authors still modify drought areas) or: Anthony Artusa, NOAA/NWS/NCEP/CPC
December 2013: 750" USDM made

1999 | 2001 | 2003 | 2005 | 2007 | 2009 2011 2013 2015




Valid 7 a.m. EST

Ul Sl D r O ug h t M on i tor (ReII:eSslzcl; l:hau:'syda;ll, 2::&22(()),1240.14)

. [
g3y
”‘ {
. N
\ Drought Impact Types:
r~’ Delineates dominant impacts
S = Short-Term, typically less than

6 months (e.g. agriculture, grasslands)

Late 2013 - the NDMC changed the final map layout to

L = Long-Term, typically greater than
make sure the non-CONUS areas are clearly depicted as ] Iit”;”s”f (p-g: hydralagy, ecolagy)
being as such, and are on their own scale. ] DO Abnormally Dry
. q ) [] D1 Moderate Drought
2013: 7M page views/2.6M user sessions [ D2 Severe Drought
I D3 Extreme Drought

I D4 Exceptional Drought

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

B 5 /)

== | http://droughtmonitor.unl.edu/

| 2001 | 2003 | 2005 | 2007 | 2009 | 2012 | 2013 | 2015



USDM Listserve Subscribers
(as of August 20, 2015)

2015 - Robust suite of web mapping services are
available. 361 participants on the USDM list server.
2015: 7.7M page views/3.5M user sessions

September 29, 2015

http :/fdroughtmonitor.unl.edu — | 2007 | 2009 | 2011 | 2013 | 2015




USDM Next Steps

- Continue interactions with local drought task forces, State Climate Offices,
WFOs/RFCs, Regional Climate Centers, University Extension agents, USDA
Climate Hubs

- Foster new basin/state interactions

- 2017: ~425 USDM List Serve participants

- NIDIS RDEWS basin briefings/outlooks...more coming?
- MO Basin/PacNW-Columbia/ Midwest, others??

- Continue to encourage and incorporate new/enhanced/innovative products
via GIS:
- ACIS gridded SPI-SPEIl/sc-PDSI
- Gridded Objective Indice Blends + new regionallseasonal blends (2017)

- Augment with more emerging satellite products (ET-based: ESI, EDDI, QuickDRI, relative
humidity, vapor pressure deficit)

- NLDAS, Composite Drought Indices, Soil Moisture
- Uber Drought DSS-Tool?

- Integrate U.S. Virgin Islands?

National \’ Drought Mitigation Center N
®




Please visit the USDM website for more
Information:

http://droughtmonitor.unl.edu
Thanks!

You can contact me at:
Mark Svoboda
402-472-8238
msvobodaZ2@unl.edu




