U.S. Drought Monitoring and
Forecasting from a Near-Real /
a‘, “Time Operatlonal Aspect




USDM - Examination of Indicators

Integrates Key
Drought Indicators:

- Palmer Drought Index

- SPI

- KBDI

- Modeled Soil Moisture
- 7-Day Avg. Streamflow

- Precipitation Anomalies

Growing Season:

- Crop Moisture Index

- Sat. Veg. Health Index
- Soil Moisture

- Mesonet data

In The West:

- SWSI

- Reservoir levels

- Snowpack

- Streamflow

Created in ArcGIS using

ArcMap
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6 Month SPI Blend
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newer”
indicators

¥ are also being

considered:

Mesonet data
*VegDri

~ *NWS Precipitation Analysis Tool

*NLDAS Soil Moisture

_ *VIC Soil Moisture
- *Texas SPI Hybrid
— +CRN Soil Moisture

*Plus many others...

& Future indicators possibly being

developed right now by some of youI

Percent ofAverage Seasonal Greenness (PASG)
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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
SO' | m O | Stu re CO m po n e nt Palmer Hydrological Drought Index

June, 1988

= Balance between water supply
and water demand

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

Palmer Z-Index

Palmer Hydrological Drought Index June, 1988
August 2006
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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.html
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" The U.S. Drought-Monitor

.\

v
Since 1999, NOAA (CPC and NCDC), USDA, and the NDMC have
produced a weekly composite drought map -- the U.S. Drought
Monitor -- with input from numerous federal and non-federal partners

"

August 3', 1999 , . )
Experimental U.S. Drought Monitor ~ U-S- Dr ought Monitor »er.e, 202

R s
A
D2 hydro /i-— \

|
http:llt?rought.unl.e /dm/monitor.html

D2 ag

“Drought” means moisture shortages leading to Tty (DO} = Drought Watch Area (abnormally dry

damaged crops or pastures, high wildfire risk, or
waler shortages. The map is based on information
from many sources, including both satellite and
surface data, and it facuses on widaspread drought
Local conditions may vary.

but net full dreught status)
b0 Abnormaly ry
] D1 Drought—oderate
Hp2 Drought—Severe

Drought Impact Types:
A= Agriculture
W = Water (Hydrological)

Red (D1-D4) = Current drought ranging in severity
irom standard {D1) to severe (D2-D3) to extreme (Dd)

. o . F = Fire danger (Wildfires) e
Crosshatching x.) Overlapping drought type areas = D3 Drought—Extreme Delineates dominant impacts USDA \Y\J P ~ .", @
D4 Drought—Exceptional = i W -~ * \
Drought type: Used when impacts differ g P (Notype = All3 impacts) =V o *
Ag = agricultural (crops, grasslands) The Drought Monitor focu ses on broad-scale conditions. — Ve + 537 0
Fire = forestry {wildfire potential) Local conditions may vary. See accompanying textsummary o1

Hydro = hydrolegical (rivers. well2, reservoirs)

Plus (+) = Forecast o intensify
Minus {-) = Forecasl lo diminish

for forecaststatements.

http://drought.unl.edu/dm

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



}
A partnership between the NDMC, USDA and NOAA’ s CPC,

NCDC, and RCC’ s (WRCC) (11 authors)
|

Incorporate relevant information and products from all
entities (and levels of government) dealing with drought
(RCC’ s, SC’ s, federal/state agencies, etc.) (experts)

The Drought Monitor is updated weekly and provides a
general up-to-date summary of current drought conditions



i

F A consolidation of indices and indicators into one

_comprehensive national drought map.
A“ Converger‘rce of Evidénce” approach

y

E Trying to capture these characteristics:

¢ the drought’ s magnitude (duration + intensity)
¢ spatial extent

¢ probability of occurrence
¢ Impacts

I Rates drought intensity by percentile ranks



U.S. Drought Monitor Map

Drought Intensity Categories

DO Abnormally Dry (30%tile)

D1 Drought — Moderate (20%tile)

D2 Drought — Severe (10%tile)

D3 Drought — Extreme (5%tile)

D4 Drought — Exceptional (2%tile)

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



Percentile versus Percent of Normal

v' Percent of Normal compares the value to some base
period mean (719771-2000 30-year average)

v Percentile expresses how rare the value is compared to

its historical record

v Examples:

» 30-days: 33% of normal occurs
once every 5 years (20t
percentile) (not a big deal)

» 365-days: 54% of normal occurs
rarely (once every 100 years or
less often) (O™ percentile) (rare,
record dry?) (click for map)

http://drought.unl.edu/dm/monitor.html
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USDM - Original Objectives

B “Fujita-like” or “Saffir-Simpson-like”
scale

B NOT a forecast! (that’s another product)
¥ NOT a drought declaration!

¥ ldentify impacts (Agricultural and
Hydrological) (Short- and Long-Term)

B Assessment of current conditions
¥ Incorporate local expert input
¥ Be as objective as possible

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



ArcGIS — ArcMap 10
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Principle USDM Drought Indicator Inputs
USGS Streamflow CPC Daily Soil Model

Calculated Soil Maisture Ranking Percentile
JUL 18, 2000
Wednesday, July 19, 200C 20:04GMT

Palmer Drought Index

Palmer Drought Index Percentiles by Divislon

Weskly Yalue for Pericd Ending 15 JUL 2000

Recorda Began in 1895

(’fl. 4o

30 (Lowest 30%) + 105)
59 (Middie 40%) I 52 to 100 (Highest 1%)

U.S. Droug_ht Monitor  Aei.15.2008
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Released Thursday, April 17, 2008
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USDA Topsoil Moisture Short-Very Short
Percent Of State Area

July 16, 2000
LI
WEEE a8,
! |
P 2
W
P
s Very Dry(>50%)
I Dry(30-50%)
GCanerctied 4/

O usng promvisional data.

= Results are based on the short and very short percentages of topsoil moisture
—— atellite Veg Hea
Notong!l Drought Whgabon Cester

(upper 6 inches) reported by USDA. Reports are based on subjective observations.



USDM - Examination of Indicators

Integrates Key
Drought Indicators: e e Lo Tom orgo Gl S

June-November 2002
October 21, 2001 - October 27, 2001

- Palmer Drought Index
- SPI

- KBDI

- Modeled Soil Moisture
- 7-Day Avg. Streamflow  ——————
- Precipitation Anomalies _—

Growing Season: .
- Crop Moisture Index o
- Sat. Veg. Health Index "
- SO'I Moisture Vegetation Health

- Mesonet data by Climate Divisions
1211572002 Stre
-

In The West:
- SWSI —
- Reservoir levels e et e T
- Snowpack

- Streamflow

Created in ArcGIS using

ArcMap

Reservoir Storage as of May 1, 2001

g 100% aaw

Percent of Useable Contents

e I
1D UT WA

[’}Z A O O Mg] 1-140-120—100 -80 —60 —40 —20 20 40 €0 80 100 120 140 180
Number of Reserv

13
oirs Reported

Prepared by: USDA, Naturel , National Water and 1 Potland, OR
it wocics usda gov



USDM - Examination of Indicators

Drought Monitoring Tools at NCDC:

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

NWS Leaky Bucket soil moisture, precipitation and

temperature (historical)

NWS Leaky Bucket soil moisture, precipitation and

termperature (current)

USDA Pasture and Rangeland maps

USDA

USDA Crop Reporting Statistics by State

|

High Plains Regional Climate
Center

COOP station based maps of Temperature and Precipitation
at several time frames, from weekly to multi-year

Western Regional Climate
Center

Western U.S. SNOTEL Precipitation Anomaly

{(basin maps)

Il

Western I'\;égional Climate
Center

==, ’;;,fr- :75: Western U.S. SNOTEL Snow Water Equivalent Anomaly

{basin maps)

Monthly Maps

Source |

Monthly Maps

Monthly
Palmer Z Index

Palmer Drought Severity Index
Palmer Hydrological Drought Index

National Climatic Data Center

s Manthly Standardized Precipitation Index, 1-24 Manths




USDM - Examination of Indicators

Drought Monitoring Tools at NDMC:
http://droughtmonitor.unl.edu/current.html

e . Soil Moisture Daily Soil Moisture Anomal
Tabular Statistics Archive J .
From the Joint Agricultural Weather Facility of the U.S. Department of Agriculture Daily Soil Moisture Anomaly, from the Climate Prediction Center
B-week and the National Oceanic and Atmospheric Administration
animation

Click the map to see current topsoli conditions.

Cdeilated Sol Moiabure Atemdy (mm)
A 08, 2008

USDA Topsoll Molsture Short-Very Short
Of Stk Arva

Click the map for a depiction of current topsolf moisture vs. 5 year mean.

USOA Topsoll Molsture Short-Vary Short
Curreett Y. 5~ Year Moen

Vegetation and Temperature Condition Index Observed Fire Danger Class
In-depth information on the VT AFire Danger Rating level takes into account

current and antecedent weather, fuel types, and
both live and dead fuel moisture. Courtesey of
USDA Forest Service.

Click here for KBDI map
Click here for 1000-hour fuel moisture map

More Drought Monitoring Links

Updated June 14, 2011



USDM - Examination of Indicators
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USDM - Objective Blends

v" The many drought
iIndicators are integrated
by the USDM author

mentally (subjectively)

v We want to make the
USDM as objective as
possible

v Several drought indices
converted to percentiles,
weighted, then combined
to calculate Short-Term

and Long-Term Objective
Blends

http://www.cpc.ncep.noaa.gov/products/predictions/tools/edb/
droughtblends.php

Objective Short-Term Drought Indicator Blend Percentiles
March 26, 2011 Inputs (as percentiles):

35% Palmer Z-Index

25% 3-Month Precipitation

20% 1-Month Precipitation

13% CPC Soil Moisture Model
‘ 7% Palmer Drought Inde.

2 (s

Percentile (D0-to-D4 equivalent) }
Bl otz 04 70to 80 3007
Il 2t S 03) 80 to 90 These maps are based on preliminary
Sto10 @2) [ 90to 95 dimate division data. Local conditions
10t020 @1) [ osto98 and/or final data may differ. See the
20to 30 00) [ 98to 100 product description for more details. -~ Data Center

Objective Long-Term Drought Indicator Blend Percentiles

, I March 26, 2011

Inputs (as percentiles):
25% P almer Hydrologic Index
20% 12-Month Precipitation .
20% 24-Month Precipitation  30%
15% 6-Month Precipitation 30% 60-Month Avg. Z-Index
10% 60-Month Precipitation 0% 60-Month Precipitation
10% CPC Soil Moisture Model 10% 24-Month Precipitation
10% 12-Month Precipitation

=

Data Center
10% CPC Soil Moisture Node |

The short-term map (top) approximates impacts that respond to precipitation over the course of several days to a few months, such as

agriculture, top soil moisture, unregulated streamflows, and most aspects of wildfire danger. The long-term map (bottom) approximates

impacts that respond to precipitation over the course of several months to a fewyears, such as reservoir content, groundwater depth,

and lake levels. HOWEVER, the relationship between indicators and impacts can vary significantly with location and season. THIS IS

PARTICULARLY TRUE OF WATER SUPPLIES. which are additionally affected by source. and management practices.



USDM - Objective Blends

Objective Short-Term Drought Indicator Blend
W, Palmer Z-Indx

Percentiles -- March 26, 2011

NWS / NCEP
Climate
Prediction
Center

NESDIS
National
Climatic

Data Center

Percentile
(D0-t0-D4 equivalent):

0to2 (D4)
2t05 (D3)
5t0 10 (D2)

101020 (D1)
20 t0 30 (DO)
30 t0 70

70 to 80

80 to 90
01095

95 to 98
9810 100

Percentile (D0-t0-D4

Bl oto2 (D) 700 80
Il 2105 (D3) [ 80to 90
[ 5t010 02) [ 90to 95
10t020 (01) [l 95t0 98
201030 (D0) | 96 to 100

Inputs (as percentiles):
35% Palmer Z4ndex
25% 3-Month Precipitation
20% 1-Month Precipitation
13% CPC Soil Moisture Model
7% Palmer Drought Index

Prediction
Center

NESDIS

National

Cimatic
Data Center

This map approximates impacts that respond to precipitation over several days to
a few months, such as agril topsoil moi: g and
most aspects of wildfire danger. The relationship between indicators and impacts
can vary significantly with location and season. Do not interpret this map too literally.

This map is based on preliminary climate division data. Local conditions and/or
final data may differ. See the detailed product suite description for more details.



USDM - Objective Blends

Objective Long-Term Drought Indicator Blend Percentiles -- March 26, 2011

NWS / NCEP
Climate
Prediction
Center

NESDIS
National
Climatic

Data Center

Percentile
(D0-t0-D4 equivalent):

0to2 (D4)
2t05 (D3)
5t010 (D2)

101020 (D1)
20 t0 30 (DO)
3010 70

70 to 80

80 to 90

9 to 95

95 t0 98

98 to 100

ctive Long-Term Drought Indicator Blend Percentiles
March 26, 2011

NWS / NCEP
. R dimate
Percentile (D0-to-D4 equivalent) prediction
I 002 (D4) 700 80 30070 Center
I 2to5 (03) [ 8010 90 NESDIS
0 5t010 (02) M 90 to 95 National
101020 (D1) [ 9510 98 Climatic
201030 (00) I 98 to 100 Data Center
25% Palmer Hydrologic Index 30% Palmer Hydrologic Index This map app impacts o the course of several months to afew
20% 24-Month Precipitation o Y years, such as reservoir content, groundwater, and lake levels. HOWEVER, THE RELATIONSHIP
p 30% 60-Month Average Z-Index
20% 12-Month Precipitation 10% 60-Month Precipitation BETWEEN INDICATORS AND WATER SUPPLIES CAN VARV.IMM(EDLV_ WITH LOCA.TION,
15% 6-Month Precipitation 10% 24-Month Precipitation SEASON, SOURCE, AND MANAGEMENT PRACTICE. Do not interpret this map too literally.
10% 60-Month Precipitation 10% 12-Month Precipitation This map is based on preliminary climate division data. Local conditions and/or

10% CPC Soil Moisture Model 10% CPC Soil Moisture Model! final data mavy differ. See the detailed product suite description for more details.



http://www.drought.unl.edu/dm/classify.htm

http://drought.unl.edu/dm/archive/99/classify.htm



USDM - Drill Down Capability

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

Click on Hawaii

U.S. Drought

Intensity:

[ ] DO Abnormally Dry

[] D1 Drought - Moderate
[ D2 Drougnt - Severe

I D3 Drought - Extreme
I D4 Drought - Exceptional

Drought Impac
r~ Delineates
A = Agricultura

H = Hydrologic

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

http://drought.unl.edu/dm
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U.S. Drought M

Emmagd Comtituma Woxonl Asoa)

Hwae [2C 48108
oot | 22 I"”'LU. weins| s
Lo waen |
ontriesina | 22 |78 T30 060|310 ] 50
TV e 0y, lv
pr—p——— L B 'ﬂt-lr"! “Mel e A
Biar o
Ouendu Vew | 31 4 ws|san|me| e | 0o
S o
SR ¥ - U S AR IFS IR 2 A0 0
LR e
Coe "o Age
es—— 0L LML R .UlLf:’ (1R
Dosly

[ GV N

C Oy’ Vosmron

L (0 O lrvoms

- [l e R Rat =
- (Al o mwm~ae

TAe Dot MOnBor Kx st s 60 Degin) s sl CONPE0n S

LOCA CONBIONA May vivy Sod S0CONOPRa pg et samaay
Eor Ao ol Satemants

http:droughtuniedu'dm

- -

onitor

September 28, 2010

Vot Tam £8Y

—

©

g
N
%

Released Thursday, September 30, 2010

Aathor: R Neienl. Lov-Brodek NCOCNMOAA



USD M D e Vel Op m en t (Period starts 12Z last Tuesday)

MOnday (5 Days of data available)
v'Draft map sent to local experts

TueSday (6 Days of data available)

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

Wed neSday (7 Days available; ending 12Z yesterday)

v Local expert feedback

v Draft map(s) sent to local experts

v' Draft text(s) sent to local experts (Outlook)
v Final map and text sent to secured ftp server

Thursday
v'Final map & text released on NDMC Website




Sample Run-Through of Drought Indicators

Objective Short-Term Drought Indicator B.'end Percentiles VIC Total

- 4 Current Large Incidents

25% 3-Month Precipitation
20% 1-Month Precipitation
13% CPC Soil Moisture Model
1 % Palmer Drought Index

- U. S Drought Monitor 3.2

June 25 2011 35% Palmer Z-Index
July 01, 20N

Percentile (D0-to-D4 equivalent)
Bl 0t 04 70to 80 30to 70
B 2to5 ©3) | 80tod90 These maps are based on
0 5to10 ©2) B 9010 95 dimate division data. Locs
10to 20 ©1) 95 to 98 andior final data may diffe
20t0 30 ©0) -93“3100 product description for m > Y
Objective Long-Term Drought Indicator B “\
e
June 25, 2011 }
T
A —__'?: ‘\
\"t/"}
] 00 Asnoemally Dy ~ (.u'nnu 3 dommnant impacs
01 Drought - Moderate A= Agncubural (Crops, pastures, ’-———.-_
02 Drought - Severe grasdands) ) ____,-'l.

03 Drought - Extrema M= Hydrolagecal (water)

D¢ Drought - Exceptianal ljsm ]!i
The Drought Montor focyses on tvosd-acele conddons ﬁ v
f DN ¢ IOCY MY v 2 oV oy Syt G

Local conddona may vary See accompanyng Mt summay

or uracasd stplements
i oucr Released Thursday, July 7, 2011
http drought.unl.edwdm Asetbor: Richard Holm Liz Love-Brodak, NOAANE SDIS NCDC

Inputs (as percentifes):
25% P almer Hydrologic Index
20% 12-Morth Precipitation
20% 24-Month Precipitation
15% B-Morth Precipitation

30% PHDI
30 60-Month Avg. ZAndex
10% 60-Month Preup‘la‘lmn

10% B60-Month Precipitation 0% 24 Honth Preci

1 P il Moisture Model ETTTRPpE -~ -
L 0% CPC Soil Moidture Mode 10% 12-Month Precipitation ~ Data Centersu V-2 . J . ; TrEa}

10% CPC Soi Moisture Model 10-15

The short-term map (top) approximates impacts that respond to precipitation over the course of several daysto a few months, such as

agri topsoil moisture, unr and most aspects of wildfire danger. The long-termmap (bottom) approximatesf;5 5-10 Entire USA: 26

impacts that r 1 to precipitation over the course of severa months to a fewyears, such as reservoir content, groundwater depth,

and lake levels. HOWEVER, the r s and i can vary significantly with location and season. THIS 1850 0-5




Local Feedback — Reports From the Field

Wednesday, July 18,

v We have dozens of maps
showing dozens of drought
Indicators.

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. ?




USDM Listserve Subscribers
(as of April 13, 2010)

. 1-5 participants -

HI ‘___' 6-10 participants

. 11+ participants

Total: 271 (does not include 1 participant from Canada
and 2 participants from Mexico)



Local Feedback — Reports From the Field:
Who' s Doing It, and How?

5

v Florida — State Climatologist leads email discussions each week

between local experts, summarizes recommendations for USDM HAVAII RAINTALL STESARY

NATIONAL WEATELR JXEVICE MONCLULU NI

author Vla emall D45 AN NST VD EAR 30 2011
Alabama — d|tt0 b Wro 0330 ¥ 3m0e x::mu;:rrr:z.nn-az..-;-r;.-x-nb::v';;r.r:xx-iq.-:::-

AUTORATED RAIN GAGE BXPCATS FROM AROUND THE STATE OF
:THESE ARE PROVISIONAL BEPCATS THAT HAVE NOT BEIIN QUALITY

North Carolina / South Carolina — NC Division of Water Resources ‘s
leads a weekly conference call each Tuesday of state agencies and s s, s

offices to discuss drought conditions, make recommendations to N RO e A

USDM author via email o Lockricn mcers

} VIND 2/BAU¥A SITES
. . . . . MEAH1 @ MAKAMA RID0E
v" Upper Colorado River Basin NIDIS Pilot Project (West) — multi- Ba; -
agency partners have weekly drought assessment conference call i @ e e
NCRHL BORINI CROAIING (U3GI)
v' Apalachicola-Chattahoochee-Flint Pilot Project (Southeast) — ditto s : wwim wias
NLENY = RIVER (U3G3) o "

AN

<

Western U.S. — NWS Western Region HQ coordinates input from s - v sisiscie o i 0@/ 0.8/ 095/ 0.99
NWS offices in western states, forwards to USDM author R s v A T

v Hawaii — Kevin Kodama assesses state conditions from local wom © u s pasa 008 / 010/ 0.0/ 0.7
experts each week, makes recommendations to USDM author via o < o s won. s 000 / 0.00 / 0.00 / 0.00
email potms : pory =/

v" Many states — individual state climatologists & NWS and USDA par : port Avien o .00 / .00
offices ¢ o R R

lNl"HX - n z ) L ) n

OK State Mesonet Soil Moisture %1:.1.4:41- or oam o mmcms :

1 VINDVARD/BAUYA SITES
KAHH1 FANURD (EIO9) !
ETAH1 FAHUED TRAINING AREA 1

KFUH1 1 K11 |
PINH1 7 PINALUD POXF (HIO3) |
PMEH1 3 PINAL BEAN (U363)

ENREHL 3 K {93G3)

HAEH: 3 HARIPUD EATEA (NTL1O0)
VPPH1 3 VAINEL 7957 (KI30)
OFRN1 3 OAND FORTAT NWR (USFN3s)

EUSGS e Done

om:
Dady Aversged Fractional Waer Index ot 2 inches S 11



U.S. Drought Monitor Sertbe 2, 201

Intensity Crought Impact Types.

L] Do Abnormally Dry r~ Delineates dominant impacts
[] D1 Drought - Moderate

S = Short-Term, typically <6 months D
D 8:23 gr°u9:t - gevere (e.g. agriculture, grasslands)
= rought - Extreme L = Long-Term, typically >6 months

Il D4 Drought - Exceptional g. hydrology, ecology) USDA E @ .
— nﬁm-sxuwmmw o v

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

2 DT iAo Released Thursday, September 29, 2011
http://droughtmonitor.unl.edu/ Author: Michael Brewer/Liz Love-Brotak, NOAA/NESDIS/NCDC

For those who need statistics to justify participation in the USDM process...

U.S. Payments Disbursed, Livestock Forage Disaster Program (LFP), by Calendar Year:

2008: $165.5 Million 2009: $98.7 Million
2010: $33.3 Million 2011: $174.4 Million (thru 9/27) Total: $471.9 Million

From January 1-September 27, 2011, nearly two-thirds of the LFP payouts have gone to Texas & Oklahoma.
FSA (who administers this program) said LFP is one of the least controversial of USDA’ s disaster programs.



North American Drought Monitor

FELD AWww 0SS Nddi Govinadm b
June 30, 2011 L :;""’('/ YARA GOVNadm

Rdeaselt Ay & 0N Canvads - Theetd Has Al
D vamprw (hotynk

Rcrad S

;
. Modoo - ol do Faoous
7 ASS S N
g Py USA « Bishaed Ham
- L Lowe Dotk
i 2 Ooa M st

00 Azncermey Dey

Ot Doyt~ Moderate
B 02 Onugi- Severs
B 0 onupt- Bdrere
. Ot Dount- Exepbond
o e 7)'.’$ﬂ
M~ Dedresdes domnart impact s
A s Aprubure
Lol T A AT By

" ° . F WM B TOomoms I
l 1 Bt s ing e AL By

5

= ‘»\ '{ = P

Tre Drought Mooioy
SO0 0N [N0aFa e
oo Loy
LoD iy vy
S Q00 ORIy el
£50 0 DOy MNTITRVY

:
” M mt- '- . i
- At B 22 00U 9 W O reD oy
— { .
o~ St 1§ S ' OF Ay

Taking the Weekly USDM to a Monthly Time Frame and
Expanding It to the Northern Hemisphere (Canada & Mexico)



The North America Drought Monitor
Primary Participants

 U.S.
— NCDC, US Dept. of Agriculture, Climate Prediction Center
and National Drought Mitigation Center
* Canada
— Agriculture and Agrifood Canada
— Meteorological Service of Canada

e Mexico

— National Meteorological Service of Mexico (SMN - Servicio
Meteorologico Nacional)

— Comision Nacional del Agua



Development of Monthly NADM Map

NCDC receive, process, ingest daily/monthly station data
(T,, T, P, SF) from U.S., Canada, Mexico

NCDC compute continental-scale input indicators

— Monthly station SPI, PCTPCP, Palmer Drought Index

NADM Author prepare first draft map

— From continental-scale indicators & national products
— Use USDM from month’ s final week for U.S. depiction
— Draft map sent to each country’ s experts for feedback
— Using ArcGIS

NADM Author prepare final map & text
— Released on NCDC website by middle of following month



North American Drought Monitor

March 2003 : Anatysts:
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The NADM was initially Experimental, but has since become Operational....
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Using ArcMap (GIS) to merge ) & create the North American Drought Monitor

Canada, Mexico, & U.S. Drought Shape Files
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U.S. Seasonal Drought Outlook

Drought Tendency During the Valid Period
e S Valid September - November 2011
(:' | |' T Released August 18, 2011

—

A % » e
"*iw 4’“\*\ ‘J’S ..... ; 7"’5"37"@

"%nptovemen; ]

4 Persistence

_1 ' \
No O'Oug m I. —— _?_r— 4 ;
Posted/Predicted | f ] .S‘-[ Soma——w{
e ‘-.\ ' 7 Improvement
> Develo }
\ \“
) °°V°'OPment \ ,
(f"b- | \-‘; YA
N ) _

Persistence —

K E K . Persistence —

Drought to persist or
- lmenglry o No Drought Ty
Posted/Predicted — 1>~

/
_—Development

7/7/] Drought ongoing, some )
Improvemem Depits large -scale trends based on subjectively denved probabibbes guded

by shon. and long range stahsacal and dynamcal forecasts Shortsem evenls
- Drought likely to improve, - such asindwidual storms - cannot be accurately forecast more than a few days n advance

impacts ease Use caution for applcations - Such as crops —~ that can be aMlected by such events

*Ongoing” drough!l &ress are spproumated from the Drowght Montor (D1 160 D4 intensty)
orought development For weekly drought updates, see the latest U S Drought Monitor. NOTE  the green improvement
Ilkely areas imply at least a 1-category improvemnent o the Drought Monsor mtensty levels

but do not necessanly umply drought elminaton



North America Drought Monitor

« Strengths
— Continental-scale depiction of drought
— Consistent across international borders
— Pool resources, increase communication
— Each country does their own monthly analysis
— Created via GIS for portability & consistency

 Future Goals

— Move U.S. from climate divisions to station network

— Increase spatial density of stations across North
America



U.S. Seasonal Drought Outlook History

%“ ;
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* Originated in August 1999 (shortly after the US ) {‘5
Drought Monitor became operathpal) —went . %)

public in March 2000 Y 1»0
L .-, ¢

.'f o-v‘.*\’. - :
. 3 N ‘.'.". e

T
* Intentis to present a simple nationalpicture of
where droughtswill |mproue.,¢pger5|st or develep

4:*”'?‘ y

i .J

3 }SSue o%uously egch month (3'“3I and 15t
: "[hur;d,g_ys), with updates as required, by a

. scheduled rotation of 5 CPC forecasters
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Drought Forecasting: Short and Long-Term
Forecast Contributions

U.S. Seasonal Drought Outlook
Drought Tendency During the Valid Period

%
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#7men of €S

Persis‘tence S4
<

« \\
':v
/ » Persi
Persistence —»

KEY:

- Drought to persist or
intensify No Drought _@
Posted/Predicted
Drought ongoing, some
/i imprgvemergl’t 9 Depicts large-scale trends based on subjectively derived probabilities guided
by short- and long-range statistical and dynamical forecasts. Short-term events
Drought likely to improve, --such as individual storms -- cannot be accurately forecast more than a few days in advance.
impacts ease Use caution for applications -- such as crops - that can be affected by such events.
"Ongoing" drought areas are approximated from the Drought Monitor (D1 to D4 intensity)
Drought development For weekly drought updates, see the latest U.S. Drought Monitor. NOTE: the green improvement

A areas imply at least a 1-category improvement in the Drought Monitor intensity levels,
likely ; vemer
but do not necessarily imply drought elimination.

a ' N w 2

Start with Extended Range 1- & 3-month
latest U.S. Drought (e.g. 2-week Precipitation and
Monitor, D1-D4 Soil Moisture Temperature

areas Forecasts) Outlooks

N




Drought Outlook Inputs

U.S. Drought Monitor #3201

3
Q) 2
#7men of €S

Predicted Soil Moisture Anomaly Change (mm)
{20Apr2010-06Apr2010)

ST

CPC Long-Lead
Precip. Ou_tlook%)

Intensity: Drought Impact Types

L ooy SEIDIEE e
] D1Drought- Moderate A = Agricultural (crops, pastures,

M D3 Drought - Extreme  H = Hydrological (water)
Il D4 Drought - Exceptional

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

Released Thursday, April 15, 2010
http:/idrought.unl.edu/dm Author: David Miskus, CPC/NCEP/NWS/NOAA

U.S. Seasonal Drought Outlook
Drought Tendency During the Valid Period
4 Valid April 15, 2010 - July 2010

< Released April 15, 2010 I

-30 -20 -10 -3

Constructed Analogue
Soil Model

D N
>% . .
/ Per: Lagged Averaged Soil Moisture Outlook for End of MAYZ010
Persistence —>$ units: anomaly (mm), SM data ending at 20100406
ey T

KEY: 3
] Drought to persist or ORI

Intensify Posted/Predic(ed@

///] Eggfgxmo:gf ING, SOME 1 picts large-scale trends based on subjectively derived probabilfies guided

by short- and long-range statistcal and dynamical forecasts. Short-erm events
[ Drought likely to improve, -~ such as indvidual sorms - canno be accurailyfrecas! more han a few days n acvance

impacts ease Use caution or applications - such as crops — tha can be affected by such events

*Ongoing" drought areas are approximated ffom the Drought Monitor (D1 o D4 intensity).
Drought development For weeKly drought updates, see the latest U.S. Drought Monilor. NOTE: the green improvement
likely areas imply at least a 1-category improvement n the Drought Monitor intensity levels,

but do not necessarly imply drought elimination.

Palmer 4-mo
Probabilities

120w

Probability of Precipitation Required to Ameli Current —166-146-126-1 00-B0—60—40—20 20 40 60 &0 100120140160
Drought Conditions in Four Months
February 2010 Lagged Averaged Soil Moisture Outlook for End of JULZO1Q

Medium-Range Fcst
SH & MY

unitszanomaly {mm), SM data ending ot 20100406

A s

2

National Climatic Data Center, NOAA
Based on historical data
White indicates PHDI wetter than -2

[P

—166-146-126-10G-B0—60—40—20 20 40 60 &0 100120140160

) 2.00% 4.00% 5.99% 7.98% 9.98% 1.97%
to to o o to o o
1.99% 399% 5.98% 797% 9.97% 11.96% 13.95%
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Numerous Guidance Tools available via the CPC Sanity Check Web Page (Restricted)
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Numerous Guidance Tools available via the CPC Sanity Check Web Page (Restricted)
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Using ArcMap (GIS) to create the US Drought Outlooks

£H

ﬂﬂ.L—° » %

} ‘é

N

o/

I me

From most D1

current USDM

— ™

L 3

L Y

il



How Are We Doing?




Drought Outlook Verification Scores (% of Forecast Pixels Hit) & Skill
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" El Nino event ENSO Neutral La Nina event
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DROUGHT OUTLOOK VERIFICATION TEST: DROUGHT OUTLOOK VERIFICATION: Drought Monitor Change
__Dec. 15, 2009 - Mar. 30, 2010 (INITIAL JFM 2010 Drought Outiook) /‘f\‘ D Oct, 19, 2010 - Feb. 1, 2011 (Initial NDJ 2010/11 Drought Outiook)
{ [ |
p

~T \ 7

Forecast "Mit™ = Greens Blue/Green regions were W8

Forecast "Miss™ = Reds forecast succesfully;
No Verification = White Red regions were
DL forecast inaccurately DM
| FORECAST | | FORECAST |
Improvement 2,519 Improvement 8,759 437
Persistence 1,832 Persistence 33,049 20,537
Development 163 40,276 Development 30,686 58,999
TOTAL 49,335 44,627 TOTAL 73,494 79,973
SCORE 52.5% SCORE 47.9%
PERSISTENCE PERSISTENCE
FORECAST BASELINE 26820 71,205 FORECAST BASELINE S0 108,030
PERSISTENCE PERSISTENCE
FORECASTSCORE 13' 5% FORECASTSCORE 24' 4%
" » (forecastscore) minus " » (forecastscore) minus
SKILL (persistence score) +3g i 0 SKILL (persistence score) *2 3 4 5

Good Improvement Forecast during El Nino Decent Development Forecast during early La Nina



DROUGHT OUTLOOK VERIFICATION: Drought Monitor Changd
Apr. 5, 2011 - Jun. 28, 2011 (Updated AMJ 2011 Drought Outlook)

Blue/Green regions were

forecast succesfully; DO Forecast :
Red regions were @ e B
R AAr

forecast inaccurately

DROUGHT OUTLOOK VERIFICATION: Drought Monitor Change
J - Apr. 13, 2010 - Jul. 27, 2010 (Initial MJJ 2010 Drought Outiook)

N\

Blue/Green regions were '\/
forecast succesfully;
Red regions were
forecast inaccurately

Improvement 3,413 0
Persistence 14,884
Development 12,146 23,034
TOTAL 126,180 37,918
SCORE 76.9
PERSISTENCE
FORECAST BASELINE o it
PERSISTENCE
FORECASTSCORE 70.0
“SKILL” (forecastscore) minus ok 6 g
»

(persistence score)
Good Persistence Forecast, but not Skill-wise

Improvement 108 0
Persistence 9,009 30,213
Development 39,065
TOTAL 10,845 80,123
SCORE 13.5%
e
FORECASTSCORE 14.0%
“SKILL” (forecastscore) minus " 0' 5

(persistence score)
With ENSO-Neutral Conditions, no Development Forecast Skills



Drought Outlook Verification Scores (% of Forecast Pixels Hit) & Skill
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Challenges: J

+ Blending short-term forecasts with seasonal for ts

* Improving skill of forecasts at all time ranges

* Providing useful information for both the agricultural and
hydrologic community

« Develop an objective & probabilistic outlook

Next Steps in Drought Forecasting

« Consideration of agriculture and hydrology (short-term and long-term
drought)

* Modify 3-Month Outlook Categories & Create a 1-Month Drought Outlook
(agriculture-related)

» Integration of Temperatures, Precipitation, and Soil Moisture Forecasts
A seasonal forecast of drought probabilities

Continuation of the current manual forecast, with the objective forecasts
\used as input and run in parallel

Expansion to include Canada/Mexico (similar to NADM)




Proposed Modifications to the U.S. Seasonal Drought Outlooks
By CPC USDO Authors: David Miskus, Brad Pugh, Adam Allgood, Rich Tinker, and Anthony Artusa
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Hopefully we’ Il see Clouds instead of
Smoke in future Texas satellite images
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:;}r]k‘You!
Any Questions?.

David.Miskus@noaa.gov "‘““




