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While lasty e amofs®onstarted early with quite the bangthis yearis expectedto be closerto a gradualwhimper thanksin
largepart to anEINifio climatepattern.
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El Nino Southern Oscillation (ENSO) Status
from the Climate Prediction Center (CPC)

ENSO Alert System Status: EI Nifo Advisory
El Nifio conditions are observed .

Equatorial sea surface temperatures (SSTs) are above
average across the east -central and eastern Pacific
Ocean.

The tropical Pacific atmospheric anomalies are
consistent with weak EIl Nifio conditions.

El Nifio conditions are expected to gradually
strengthen into the Northern Hemisphere winter
2023-24.
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NOAA Coral Reef Watch Daily 5km SST Anomalies (v3.1) 28 Jun 2023
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LatestweeklyglobalSSTanomalieshowingthe areaof warmer than averaggemperaturesin the easternequatorial
Pacifian EINifo territory (+0.5°C or warmerthanaveragaen Nino 3.4 regionfor 3 month period).
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EQ. Subsurface Temperature Anomalies (deg C)
Three—pentad ave. centered on 28 APR 2023
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N egativesubsurfacaemperatureanomalieshaveall but disappearedThree yearsof heat energyfrom well aboveaverageSSTs
piledup nearthe equatorin theWest Pacifias now streamingeastwardunderneaththe oceansurface



2023 Monsoon Outlook Albuquerque

For Northern & Central New Mexico ‘ WEATHER FORECAST OFFICE

480 170w 180w 150 140W 130W  120W 1100 100W O9OW  BOW  7OW  6OW
250mb Zonal Wind (m/s) Composite Anomaly (1991—-2020 Climatology)
1 1o B/27 /27

Infrared satellite imageryfrom 6/292023 Warmer than averageSSTsin the eastern Pacificlead to above mmk éw Rlemwgls [ 1IO ?-
averagethunderstorm activity in the eastern Pacific This increasedtemperature difference between the
subtropicsandthe polesresultsin an enhancedsubtropicaljet streamand more frequentthan averagedry air  7gnal (west to east) winds at 25@Paor ~30,500 feet above ground level. A much

intrusionsfrom the westduringJuly Augustand September stronger than average subtropical jet stream developed in June 2023.

Why is monsoonprecipitationtypicallybelow averageduringan EINifio climatepattern?It hasto do with a strengthenedsubtropicaljet stream
The westwindsassociatedvith this jet allow dry air intrusionsfrom the westto be more frequentcomparedto averageWhy is the subtropical
jet stream stronger than averageduring El Nino? Warmer than averagesurface waters associatedwith El Nifio lead to above average
thunderstormactivity | tthissncreasedhunderstorm activity that leadsto stronger than averageemperaturedifferencesbetweenthe tropics
andthe polesanda strongersubtropicaljet stream
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Total Precipitation Anomaly: Jul 2001 - Sep 2001 Daily Maximum Temperature Anomaly: Jul 2001 - Sep 2001
Period ending 7 AM EST 30 Sep 2001 Period ending 7 AM EST 30 Sep 2001
Base period: 1991-2020 Base period: 1991-2020
(Map created 30 Nov 2022) (Map created 01 Dec 2022)
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What wasthe monsoonlike after the lasttriple-dip La Nifia?Monsoonseason(JulyAugustand September2001 wasthe year

and precipitationendedup slightlybelow averagecentral and west and well below averageeast High temperaturesendedup
slightlyaboveaverageeast
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The MaddenrJulianOscillation(MJO)is an areaof enhancedhunderstormsthat travelsaroundthe world every30to 60 daysfrom westto east
along/neathe equator Aheadandbehindthe activestormy areaare areasof suppressedonvectionanddrier conditions The MJOaffectsnear
surfacewind patterns,becausehe risingair in the stormy region causesurfacewindsto blow toward the active area During a developingLa
Nifia,the trade windsare strongerthan averagehelpingto bringcooler watersup to the surfaceWhen LaNifla comesto anend,the enhancec
trade windsweakenallowingwarmer water to return to the easternPacificandeither neutral conditionsor an EINifio to develop Thiswarmer
water allow thunderstormsrelatedto the MJOto continue eastwardinto the EPAC jnfluencinghe jet stream Expecta major weather pattern
shiftat somepoint in fall2023whenMJOrelatedthunderstormscombinewith EINifio to start influencindyoth the polar andsubtropicaljets.
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Model Predictions of ENSO from May 2023
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The vast majority of climate model forecastscontinue to

summer

Model Predictions of ENSO from Jun 2023
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NMME Forecast of Prec. rate Anom IC=06 for Lead 1 JAS GFDL_SPEAR Forecast of Prec. rate Anom IC=06 for Lead 1 JAS
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Model precipitationrate anomalyfrom the two U.S climatemodelsthat typicallyhavethe highestforecastskill percentagegtop

row), the North American Multi-Model Ensemble(NMME) and the GeophysicaFluid DynamicsLaboratory (GFDL_SPEAR
Both modelshowever,show a lackof skill or abilityto accuratelyforecastprecipitationduringthe monsoonin 2023 The NMME
forecastis particularlyout of characterwith anearzero skill showingup for muchof NM in 2023
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Temperaturedifferencefrom averageforecastsfrom the two climate modelsthat havethe highestforecastskill (top row), the

North AmericanMulti-Model EnsemblgNMME),GFDL__ SPEARGEM NEMO (Canadianmodels Both model forecastsare
predictingaboveto well aboveaveragdaemperaturesduringJulyAugustand Septembe2023
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Seasonal Temperature Outlook &

Valid: Jul-Aug-Sep 2023
Issued: June 15, 2023
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Precipitation — SEAS5 2m Temperature Anomaly — SEAS5

ECMWF Seasonal Forecast System5  ECMWF Seasonal Forecast System 5
Prob(most likely category of precipitation) JAS 2023  Prob(most likely category of 2m temperature) JAS 2023
Forecast start is 01/06/23, climate period is 1993-2016 Forecast start is 01/0623, climate period is 1993-2016

Ensemble size = 51, climaie size = 600 Ensemble size = 51, climae size = 600
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Seasongbrecipitationandtemperaturedifferencefrom averagdorecastfrom the EuropeanCenter for MediumRangeMNeather
Forecast{ECMWF)seasonamodel showingbelow averagerecipitationandaboveto well aboveaveraggemperatures
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Precipitation: Weekly mean anomalies Precipitation: Weekly mean anomalies Precipitation: Weekly mean anomalies

Base time: Thu 29 Jun 2023 Valid time: Mon 03 Jul 2023 - Mon 10 Jul 2023 (+264h) Area : North America Base time: Thu 29 Jun 2023 Valid time: Mon 10 Jul 2023 - Mon 17 Jul 2023 (+432h) Area : North America Base time: Thu 29 Jun 2023 Valid time: Mon 17 Jul 2023 - Mon 24 Jul 2023 (+600h) Area : North America

Extended range: Precipitation weekly mean anomaly, significance level: 10 % (mm) Extended range: Precipitation weekly mean anomaly, significance level: 10 % (mm) Extended range: Precipitation weekly mean anomaly, significance level: 10 % (mm)
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Weekly difference from averageprecipitation forecastsfrom the ECMWE E C M WFeatended ensemblemodel keeps the
SouthwestU.S drier thanaverageahroughlate July
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Precipitation: Weekly mean anomalies Precipitation: Weekly mean anomalies Precipitation: Weekly mean anomalies

Base Seme: Th 22 Jun 2023 Vald time: Mon 24 Jul 2023 - Mon 31 X 2023 (+6060) Area | North Amenca Base me: Thu 22 Jun 2023 Vald tme: Mon 35 Juf 2023 - Mon 07 Aug 2023 (+1104h) Area : North America Base time: Thu 29 Jun 2023 Valid time: Mon 07 Aug 2023 - Mon 14 Aug 2023 (+1104h) Area : North America
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Extiordied range: Precipinion weekdy mean anomaly. SgaBicance kevel: 10 % (men) Extended range: PTeceitation weekly mean ancsaly, Sgaficance levet. 10 %6 (mm)
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Weekly differencefrom averageprecipitationforecastsfrom the ECMWFfor late Julythrough mid August2023 The ensemble
modelis forecastinghearaveragéugustprecipitation



2023 Monsoon Outlook Albuquerque

For Northern & Central New Mexico WEATHER FORECAST OFFICE

2 m temperature: Weekly mean anomalies 2 m temperature: Weekly mean anomalies 2 m temperature: Weekly mean anomalies

Base time: Thu 29 Jun 2023 Valid time: Mon 03 Jul 2023 - Mon 10 Jul 2023 (+264h) Area : North America Base time: Thu 29 Jun 2023 Valid time: Mon 10 Jul 2023 - Mon 17 Jul 2023 (+432h) Area : North America Base time: Thu 29 Jun 2023 Valid time: Mon 17 Jul 2023 - Mon 24 Jul 2023 (+600h) Area : North America
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Weekly difference from averagetemperature forecastsfrom the EuropeanCenter for Medium RangeWeather Forecasts
(ECMWHF)for muchof JulyE C M Wkextendedensemblanodelkeepsthe SouthwestJ.S warmer thanaveragehroughlate July
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2 m temperature: Weekly mean anomalies 2 m temperature: Weekly mean anomalies 2 m temperature: Weekly mean anomalies

Base time: Thu 29 Jun 2023 Valid time: Mon 24 Jul 2023 - Mon 31 Jul 2023 (+768h) Area : North America Base time: Thu 29 Jun 2023 Valid i ul 2023 - Mon 07 Aug 2023 (+936h) Area : North America Base fime: Thu 29 Jun 2023 Valid time: Mon 07 Aug 2023 - Mon 14 Aug 2023 (+1104h) Area : North America
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Weekly difference from averagetemperature forecastsfrom the EuropeanCenter for Medium RangeWeather Forecasts

(ECMWHP)for late Julyinto AugustE C M WFextendedensemblanodel keepsthe SouthwestU.S warmer than averagehrough
at leastmid August
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Winds at various levels: Weekly mean anomalies

Base time: Thu 29 Jun 2023 00 UTC Valid time: Mon 03 Jul 2023 00 UTC - Mon 10 Jul 2023 00 UTC (+264h) Area : North America Parameters : 500 hPa

Winds at various levels: Weekly mean anomalies

2023 00 UTC Valid time: Mon 10 Jul 2023 00 UTC - Mon 17 Jul 2023 00 UTC (+432h) Area : North America Parameters : 500 hPa

Winds at various levels: Weekly mean anomalies

2023 00 UTC Valid time: Mon 17 Jul 2023 00 UTC - Mon 24 Jul 2023 00 UTC (+600h) Area : North America Parameters : 500 hPa

Weekly forecast of monsoon high position in July

LECMWF  &sairsn £ ECMWF & ECMWE

Weekly 500 hPaor ~18,000 ft MSLwind forecastsfor much of July2023 from the ECMWF extendedensemblemodel During a moderateto
strong EINifo, dry air intrusionsfrom enhancedvesterlywindsin the middleandupperatmospheren JulyAugustand Septemberare not only
more commonthan averagebut much more commoncomparedto La Nifia yearslike lastyear There are no biggerclimate pattern shiftson
Earththan the one that recently took placein the Pacificduring the past8 months (goingfrom 3 cool seasonsn a row with La Nifia to an El

Nifo). The aboveECMWFwind forecastfor the monsoonhighshowsjust how difficultit maybe this yearto geta traditionalsoutherlyor stand
up plumeof moisture
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Winds at various levels: Weekly mean anomalies

UTC - Mon 07 Aug 2023 00 UTC (+936h) Area : North America Parameters : 500 hPa

Winds at various levels: Weekly mean anomalies
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Ug 2023 00 UTC - Mon 14 Aug 2023 00 UTC (+1104h) Area : North America Parameters : 500 hPa

Monsoon high circulation undiscernible

SSECMWF

SSECMWF

Weekly 500 hPaor ~18,000 ft MSLwind forecastsfor late Julythrough mid August2023from the ECMWFextendedensemble
model During a moderate to strong El Nifio, dry air intrusions from enhancedwesterly winds in the middle and upper

atmospherein JulyAugustand Septemberare not only more commonthan averagebut much more commoncomparedto La
Ninayearslike lastyear



