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1. Drought Outlook Process at CPC (30- & 90-day)
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U.S. Seasonal Drought Outlook
Drought Tendency During the Valid Period

Rich Tinker

NOAA/NWS/NCEP/Climate Prediction Center
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Valid for April 19 - July 31, 2018
Released April 19, 2018

Depicts large-scale trends based
on subjectively derived probabilities
guided by short- and long-range
statistical and dynamical forecasts.
Use caution for applications that

can be affected by short lived events.
"Ongoing” drought areas are

based on the U.S. Drought Monitor
areas (intensities of D1 to D4).

NOTE: The tan areas imply at least
a 1-category improvement in the
Drought Maonitor intensity levels by
the end of the period, although
drought will remain. The green
areas imply drought removal by the
snd of the neriod (D0 ar none
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North American Land Data Assimilation System (NLDAS)
(Soil Moisture)
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Current Monthly Temp/Prcp Outlooks
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Other Indicators

MJO Analogs

IFU EL MING FRECIFITATION ANOMALES (W) MJO Index Forecast for mApr:(”s 104} 231-\[){:()]8 Composite Standardized Precipitation Anomalies
AND FREQUENCY OF QOCURBENCE (%)
: ‘ - Western Versus 19501995 Longterm Averoge
srEMAES RIOUENTY 7 Pacific 6 — WNOTP GEPS Duc t Feb 00800 18- 1T 0001 <22, 104050 V5425 1081 82107011 97374
1990 - 992007 00,
3 —
8 5 s
’ /
ER (¢
o 52
s 0 T< | Z L
= Z: % N
==
|
1 4 C .
‘\? .::mv'n:.'u-rwm:- ‘ Onse(?utlve .
F‘;";ﬂ’? ' < La Ninas La Ninal
i\ "T’f‘*: ; Precip DJF i e
e a ~ hie
A R B | |
-~ Indian 3 -0.70 <050 03 -0.10 00 0% 050 070
e 2 - Ocecan -
TR M P S Th T - T ) 7 . o | pe " X : p Composite Stondordized Precipitation Anomaolies
[V SHm 190 1e84 TaSE 1nie Tho%. tam Ttn 1073 1937, 180 10 1Y i 193 1900 - - - st - Versus 1950-1995 Longterm Ava'oge
Dec & Feo 190010101 7R 1922 - 23,1 99001 150550 T2 AL YET1 - TN
Ameliorati St flow F t i
Probability of Precipitation Required to End Current e aa M —— .
Drought Conditions in Four Months aeofMay 1. z01m 5' S o .
August 2012 —— : T —y i'b sR 7 Al P
, gb 2090 Avesnye . 8 \
— P ' iz
-
= La Nina2
= NOMA/ESHL PSD ang ORES-CDC
-0.70 -050 -030 -010 0.10 030 050 0.70




Long Term Indicators
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Let me show you
all the tools that That would

go into the be great!
Drought Outlook

Hey, still
with me?

https://mww.vecteezy.com/vector-art/84579-stick-figure-icons-pack



D.O. Samples

Seasonal D.O.

Monthly D.O.

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

Valid for April 19 - July 31, 2018
Released April 19, 2018

Depicts large-scale trends based

on subjectively derived probabilities
guided by short- and long-range

& statistical and dynamical forecasts.

¥) Use caution for applications that

can be affected by short lived events.
"Ongoing" drought areas are

based on the U.S. Drought Monitor
areas (intensities of D1 to D4).

NOTE: The tan areas imply at least
a 1-category improvement in the
Drought Monitor intensity levels by
the end of the period, although
drought will remain. The green
areas imply drought removal by the
end of the period (D0 or none).

. Drought persists

- Drought remains but improves

Author:
Rich Tinker

NOAA/NWS/NCEP/Climate Prediction Center

Drought removal likely

Drought development likely
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U.S. Monthly Drought Outlook
Drought Tendency During the Valid Period

Author:
Brad Pugn
NOAATWSACERCAmate Prediction Center

Valid for April 2018

Released March 31, 2018
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Summary

Drought Outlook Narratives

Discussion

Latest Monthly Assessment - The Monthly Drought Outlook (MDO) for December
2017 is primarily based on official precipitation forecasts from both the Weather
Prediction Center (WPC, Week-1), and the Climate Prediction Center (Week 2,
Wweek 3/4, and the 30-day precipitation update for December). Dynamical model
pracipitation guidance from the CFS, GFS, and ECMWF was also used, The overall
icture that emerges is one that is *front loaded"; that is, significant precipitation
is predicted to fall dunng the early stages of the outlook period, in this case
Week-1. Beyond this time, a succession of polar air masses and northwesterly flow
are expected to dominate the Nation east of the Rockies, which is typically
associated with a much drier pattern. Should enhanced convection associated
with the tropics-based Madden-Julian Oscilation (MJO) emerge over the West
JPacific early in the penriod as dynamical model forecasts suggest, it may also play a
role in the mid-latitude North Amencan circulation pattern by prolonging the
duration of colder, drier weather across the United States, compared to what
would normally be expected by extratropical influences alone. Precipitation
Jpatterns typically associated with cold season La Nifias favor drier conditions
across the southern tier of states, and wetter conditions across the northern tier
of states (the latter being associated with a poleward-displaced jet stream and
main storm track), However, this climate signal is often more robust after the
month of December, and the utility of this signal for this MDO is therefore limited.

The factors noted above, as well as climatology based on a long histoncal record
(121 years) favor the maintenance of drought conditions across a significant
portion of the contiguous United States during December 2017. Several areas of
new drought development are anticipated as well, These potential development
regions are indicated over the southermn CONUS, and are loosely asscociated with
abnormally dry (DO) regions depicted on the latest U.S, Drought Monitor (valid 28
JNovember), Though some of the tools used favor precipitation across portions of
the South and Southeast during Week-1, it does not look like the forecasted
amounts will warrant drought improvement or removal, The normally wet winter
Jseason in California is off to a slow start this year, and with the possible exception
jof the end of December, the next few weeks look relatively dry as well. With the
approach of Hawai's core rainy season, most of the islands are expected to see
drought improvement and/or removal. One exception may be along and near the
lleeward slopes of western Maui, which has received well below-normal rainfall
during November. The persistent trade wind pattern that has dominated the
Hawaiian Islands is forecast to continue in December, There is no drought in Alaska
jor Puerto Rico at this time.

fForecaster: Anthony Artusa

lNext Monthly Outlook issued: December 31, 2017 at 3 PM EST

Discussion for the Seasonal Drought Outlook

Tools used i the U.S, Seasonsl Drought Outiook (SDO) Incuded the official

Climate Prediction Canter (CPC) temperature and precipitation outvoks for
December 2017 through February 2010 (OJF 2017-108), vanhous short- and
medium-range forecasts and models such as the 7-day guantitative precipitation

forecast (QPF) totals from the Waather Prediction Center (WPC), the 6-10 day
and D-14 day CPC ektended-range forecests (ERFs), Weeks 34, dynameal
nodels at the seasonsl time scale, JB4-hour total praciptation forecasts from
goveval rung of the GFS, 240-hout Lotal precpitation forecasts from the ECMWE,
chmatology for the DIF sesson Including median sod moisture changes, and initial
conditions (the U5, Drought Monitar valld on November 14, 2017). La Wha
conditions are predoted ta continua (~65-75% chance) at least through boreal
Wit 201716

Acrass the Northeast dunng the past J0-days, tha Departure from Normal
Pracipitation  (ONP) map  depcts  wetter-than-noemal  conditions across
approvmmately the western and sastern thirds of this region, with intervenng
hear« to dner-than-narmal conditians for the central third A few areas, such as
near and along the New Hampshire-Mane border, and northern New York's Tug
il Platosu arma, report precipitativn supluses af at least 4 inches during the
past 30 days. Looking back over the past 121 ymars of record, the Northeast
typicaly receives 20-30 percent of s ammual precigstation duting this three
menth perod, Though thers are & lfew widely scattered areas of abinosmal
dryness (DO) on the UGS, Drought Momitor in the Northeasst, thers s no drought
At this teme It |5 unbkely that drought wil redevelop across this reglon dunng
e winter

confence fov the Mtneast iy maxierate to high

Thirty-day precipitaton anomales in tha Southeast ndicate mestly balow- to
near-narmal precipitation, with tha axcepton of far westem sections of Virgnia
and the Carchinas, and over southern Flanda, whaere above-narmal preciptation
fal. Typically dunng the D¢ seaton, most of this region recewves 20-30 percent
of s annual precpitation. The exception iz the Flonda Panmaua, whare the
histaricef record reveals a gradation of vakes ranging from 1520 percent in the
noeth to §-10 percent in the south, Existng moderate drought (D1) from the
Caroling Pledmont regan into southern Virgires (and over & localized ares sking
the southern border of Alsbama/Georga) (s expected to persst and/or intensify
deng the DUF penod, as peecipitation predicbians at nearly all time-scales out to
One Season n advance support below noemal precpitation, Drought davelopment
is also anticipated across portions of the Southeas!t regon. This & & common
(though nat guarantesd) cccurmrence during La NIAA wnters. Across most of
peninsulv Flonda, drought development 18 congsidesd much less likely, as it
ecaived copous ranfall from Oth Humoane Irma earker o the saason and from
A recard wet season this yea

Confidence oy the Southeast i moderate to Hoh

Summary - Short overall narrative.

(Both MDO & SDO have Summary & Discussion)

Di
by region that includes
reasoning & confidence rating.




2. Drought Verification
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DROUGHT OUTLOOK VERIFICATION: Drought Monitor Change

Nov. 16, 2010 - Mar. 1, 2011 (Initial DJF 2010/11 Drought Outlook) !

DROUGHT OUTLOOK VERIFICATION: Drought Monitor Change
May 17, 2016 to Aug 30, 2016 (JJA 2016 Drought Outiook) Lo

GRS
v/
: GRID — ,'m:;,
Blue/Green regions were @& Blue/Green regions were \’—-—\ \
forecast succesfully; forecast succesfully; f Qo_m:gqm }
Red regions were Red regions were Q i reaa
forecast inaccurately RT forecast inaccurately Perustrce

| FORECAST |
Improvement 20,998 1,138
Persistence 38,283 1,869
Development 33,369 66,912
TOTAL 92,650 69,919
SCORE 57.0%
PERSISTENCE 32.2%

“SKIL 1’ (forecast score) minus

l'L"l

+24.8

Good Forecasts during developing La Nina & El Nino

FORECAST _-E_

Improvement/Removal 7,741 8,824
Persistence 38,401 12,048
Development 5,331 71,231
TOTAL 51,473 92,103
SCORE 35.9
PERSISTENCE
FORE A- < C 43.1

orecast score) minus
IIS KI L L” (f )

-7.2

Not so good Forecasts during Summer & ENSO Neutral

"b 1



Seasonal D. O. Skill (Forecast Score minus Persistence Score)




Seasonal D. O. Verification (% of Pixels Hit) {Existing & Developing Drought
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3. New Tools
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(First Guess) Objective Drought Monitor based on NLDAS (4 LSMs used)

Mean Drought Indices
SMT 22Jan2018—-21Feb2018 SRI3
Soil Moisture Percentile Standardized Runoff Index 3mo

s
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42N

J4N J4N

32N 32N

26N 26N

IDI CON

Integrated Drought Index Concurence D1 & Above
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IDI: take mean of 4 SMT and 4 SRI3 percentiles and map to a uniform distribution, so values range between 0 and 1 (probs)
Concurrence measure : percentage of members that agree with the IDI (which measures the uncertainty of the 1DI)



Early Stages of a Probabilistic D.O. SPI6 only!

(Drs. Kingtse Mo & Li Xu at CPC)

NMME models:

CMC 1- CanCM3, CMC 2-CanCM4, GFDL (Flor), NASA, CFSv2 & NCAR CCSM

6 models * 10 members each = 60 ensemble members

* Use Model Prcp to get respective SPI6 forecasts

* Map onto a uniform distribution function (end up with values between 0 & 1) for Probs
* For ex: at each grid point:

- If all ensemble members agree — 100% probability
- If only half of the members agree — 50% probability

» Verification against CPC’s Unified Precip Analysis (daily, gauge-based, CONUS, 0.25x0.25-deg)

D1:
D2:
D3:
D4

-0.8>SP|>-1.2
-1.3>SPI>-1.5
-1.6 > SPI >-1.8
SPI<-2.0

26




Probabilistic Drought Forecast forj Jan2018
NMME initial O1Jan2018

Grand Mean

P

NMME initial 01Jan2018

Probabilistic Drought Forecast for] Feb2018
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Likelihood of Drought & Intensity & longer time ranges for Decision Support Services




Probabilistic Drought Forecast forl Mqr2018|
NMME inidal O1Jan2015

Probabilistic Drought Forecast forl Apr2018|
NMME Initial 01Jan2018
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l Prought outlook for Feb2Q13 l
NMME initial 01Jan2018

Feb 2018

. Drought persists
Drought remains but improves

Drought remaval likely

FMA 2018

Drought development likely

Drought outlook for Feb2018—Apr2018
NMME initial Q1Jan2018

In the official
Drought Outlook
Tendency
Format!!

. Drought persists
Drought remains but improves
Drought removal likely
Drought development likely




Prototype for Overlaying DO Tools on MXD
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This example has 6-10 Day ERF Temperature Probabilities overlaid with D0O-D4 drought layers



Potential Flash Drought Development Issued on|Q8 Apr 2018

Warm Season Evaporation Anomalies (+p, sMTfrom NLDAS?2) ; E-driven events
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area on MDO (Develop)

At this time,
no model forecast info
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*Rapid Change Index is accumulated magnitude of moisture stress changes
(standardized differences) occurring over multiple weeks (Otkin et al (2015))

Dr. Gwen Chen



Future Work

* Monitor performance of new tool in real time.

* Evaluate the drought susceptibility metrics using
historical data and refine the metrics based on the
evaluation.

* Produce drought probability maps instead of
deterministic maps.

* Next phase will incorporate CFSv2 forecast data
into the tool to predict P-driven drought events,
provide drought improvement information, and
reduce false alarm.




4. Some issues specific to Canada and Mexico

(‘K’; 't"»’," X\ '/ﬁ‘ N
~ ;

Eduardo Ruiz National Park (and Barranca del Cupatitzio National Park) http://michoacan.travel/
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North American Monthly/Seasonal Drought Outlook Tool Checklist

i+1  N-H

Climatology/Trends
S5T Anomaly
AHPS/ACIS DNPs
AHPS/ACIS PNPs
AHPS/ACIS Temp DNs
Drought Monitor
Soil Moisture
Stream flows

Snow Water Content
Reservoirs
Palmer Drought Index
5Pl
ENS0O Composites

Analogs Consolidation
Prcp 2 end Dx
Evapotranspiration
Runoff
WPC 1-7 day Prcp.
CPC 8-14 day Prcp
CPC Weeks 3,4 Prcp.
30/90 day Temp Otlk
30/30 day Prcp Otlk
nMJO
CAS
CF5
MNMME
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