
NOAA West Watch

Reporting Regional Environmental 
Conditions & Impacts in the West

July 24, 2018



2

Call Agenda

Å Project Recap & Updates (Timi Vann)

Å El Niño and Regional Climate brief (Dan McEvoy)

Å Guest Speaker: (Sarah Kapnick: Snowpack Prediction)

Å IOOS Nearshore Conditions brief (Jan Newtown, Henry Ruhl, Megan Hepner)

Å Discussion - Environmental conditions and impacts reporting (All)
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Project Recap and Updates

Å NOAA West Watch bi-monthly webinars are a project of the NOAA Western 

Regional Collaboration Team (NOAA West)

Å Project Goal:  Document and share information on regional environmental 

conditions and impacts on human systems at the regional scale to elevate 

awareness and foster improved communication and coordination across NOAA 

and our partner network in the region.

Å Next webinar: September 25th, 1-2PM PDT/ 2-3PM MDT.  NOTE:This is our last 

scheduled webinar.  
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Current Drought Conditions



6

Current Drought Conditions
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Precipitation and Temperature

May 21-July 19, 2018
% of Average Precipitation 

May 21-July 19, 2018
Temperature Anomalies

https://wrcc.dri.edu/anom/

https://wrcc.dri.edu/anom/
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Southwest Monsoon

https://www.wrh.noaa.gov/twc/monsoon/rainfall.php

https://www.wrh.noaa.gov/twc/monsoon/rainfall.php
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Streamflow

October 1-June 30, 2018 
Observed Streamflow % of Average

June 1-June 30, 2018 
Observed Streamflow % of Median

https://www.wcc.nrcs.usda.gov/wsf/wsf-strmflow-data.html

https://www.wcc.nrcs.usda.gov/wsf/wsf-strmflow-data.html
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Wildfires and Smoke

https://fsapps.nwcg.gov/afm/index.php

Terra/MODIS True Color
July 22, 2018

https://fsapps.nwcg.gov/afm/index.php
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Significant Wildland Fire Potential Outlook

https://www.predictiveservices.nifc.gov/outlooks/outlooks.htm

https://www.predictiveservices.nifc.gov/outlooks/outlooks.htm


ENSO Status
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Å ENSO Alert System Status: El Niño Watch

Å ENSO-neutral conditionsare present.*

Å Equatorial sea surface temperatures (SSTs) are near-to-above average across most of the 
Pacific Ocean.

Å ENSO-neutral is favored through Northern Hemisphere summer 2018, with the chance 
for El Niño increasing to about 65% during fall, and to about 70% during winter 2018-19.

Credit: CPC
* Note: These statements are updated once a month (2nd Thursday) in association with the 
ENSO Diagnostics Discussion, which can be found here: 
http://www.cpc.ncep.noaa.gov/products/analysis_monitoring/enso_advisory/.



Niño Region SST Departures (oC) Recent Evolution
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Niño 4 0.3ºC

Niño 3.4 0.4ºC

Niño 3 0.6ºC

Niño 1+2 -0.3ºC

The latest weekly SST departures are:



Current Sea Surface Temperatures
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ENSO Forecasts

15Source: NOAA/CPC



ENSO Forecasts
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CPC/IRI El Nino forecast: 

NMME models + other dynamical 
models + statistical models

Source: CPC/IRI



August U.S. Forecasts
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Source: NOAA/CPC



U.S. Seasonal Temperature Forecasts 

18Source: NOAA/CPC

Aug-Oct Sep-Nov



U.S. Seasonal Precipitation Forecasts

19Source: NOAA/CPC

Aug-Oct Sep-Nov
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NOAA West

July 24, 2018

Sarah B. Kapnick, Ph.D.

NOAA/GFDL

Snowpack Prediction
(Ultimately: can we predict western U.S. water? 

)



Characteristics of western U.S. mountain climate
Remote mountain precipitation (& snowmelt) delivers water supply



Developing a western U.S. prediction system
Scientific questions to ask

ÅWhy do we have mountain precipitation / 
snow? 

ÅHow does it vary? 

ÅCan we predict it? 

ÅWhat else are we missing?

ÅAre we asking the right prediction 
questions? (For science? For stakeholders?)



WESTERN U.S. SNOWPACK 
PREDICTION



Current Research: GFDL seasonal prediction models
**Global** coupled models for regional applications

Atmospheric/Land 
Grid Size 200 km 50 km 25 km

Ensemble members 10 12 12

ά9ƴǎŜƳōƭŜ ƳŜƳōŜǊǎέ ǇǊƻǾƛŘŜ ƛƴŘƛǾƛŘǳŀƭ ǎƻƭǳǘƛƻƴǎ ŦƻǊ ǘƘŜ ŦǳǘǳǊŜ
Å Seasonal prediction: initialize on the 1st of the month and left to run for 12 

months total to provide a potential future (for 4 seasons)
Å Collectively ensembles provide a probabilistic forecast of the futureτa 

likely solution but also a range of potential values and probabilities
Å Note: Multi-year & decadal prediction uses same models run for years to 

decades



Source: Climate.govimage adapted from Kapnick et al., Proc. Natl. Acad. Sci. 2018

Low March snowpack case study: 2012-15
Yearly predictions made July 1 (50 km model) vs. observed



Only region with 
statistically significant 
Niño MEI prediction skill
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1981-2016 March prediction skill 8 months prior
March snowpack predicted on previous July 1 (Kapnick et al. 2018)
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Why are coastal mnts difficult to predict?
Majority of western U.S. water reservoirs (outside CO)

1) Trends: Do trends in climate variables affect results?

2) Size of mountains: Did we chose narrow ranges that scale to be 
significantly smaller than storms?

3) Frequency of storms: Docoastal ranges tend to have fewer 
storms than the interior?

4) Fundamental modeling issue: Is there a model bias in specific 
regions? Perhaps a fundamental dynamical issue? Narrow 
mountains?

5) Elevation/resolution: Do we need even higher resolution for 
elongated maritime mountains?

Short answer: YES! These points have been researched and are used 
to feed back on R&D. Ultimately, we can work to improve various 

aspects of a prediction system. We are also engaged with stakeholders 
to understand where the goal posts should be placed. 



BROADER ENGAGEMENT FEEDING 
BACK ON DEVELOPMENT & KEY 
TAKEAWAYS



Understanding extremes: asking what matters to society
Stakeholders

Å As a result of research publications & general outreach, we have spent time 
with stakeholders discussing our research and hearing about their concerns:
o Western States Water Council
o Water managers (e.g. CA DWR, Oregon, Texas Colorado River, NV, NYC)
o Federal Government: Other NOAA labs/divisions and Agencies
o Industry

Å Points raised:
o What about predictions November 15, Jan 15 for snowpack? 
o Spring runoff predictions for supply? 
o Tie prediction timing to management planning
o Flood inducing extreme rainfall predictions?
o Advanced drought warnings months to yrs
o River flow/ temperatures for aquatic ecosystems?
o Temperatures for natural gas / energy in winter?
o Snowpack for tourism / ski industry?

May 2018 WSWC Meeting

Given questions / constraints, can we build a new 
prediction system designed for user needs?



1a. Develop coupled ocean-
atmosphere-land-ice model

[thousands of simulation years]

1b. Develop initialization 
method 

[thousands of simulation years]

DEVELOPMENT 
PHASE

2. Conduct sets of reforecasts
[10,000+model simulation years for 

seasonal reforecasts]

3. Assess skill adequacy from reforecasts
[0K or redo steps 1-3]

TESTING 
PHASE

4. System can be used for real-time 
predictions (e.g. NMME)

REAL-TIME 
PREDICTIONS

Building a seasonal prediction system



Key takeaways

Å Snowpack prediction skill exists 8 months in advance in a dynamic 
coupled modeling system

ïPrediction in this system comes from the ocean state on July 1 
(initialization) & dynamic coupled evolution of weather/climate 
(prediction from the global coupled model simulating the ocean, 
atmosphere, and land as it evolves in time)

Å Climate indices lack (or have lesser) prediction skill at 8 months

ïDynamic coupled models outperform their climate index counterparts 
& may be necessary at longer time scales

Å California remains elusive with lowest skill in coastal mountains, but we 
have pathways to improve prediction. We can reframe our questions for 
stakeholder needs / to solvable problems

Å The new frontier:At the GFDL we are developing a next-generation 
prediction system (SPEAR) to tackle these problems. We are trying to 
better engage with stakeholders and regional experts 



THANK YOU!

sarah.kapnick@noaa.gov
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NOAA West Watch Update 24 July 2018: 
Washington / Oregon Observations

Jan Newton, NANOOS Executive Director

www.nanoos.org

Northwest 

Association of 

Networked 

Ocean 

Observing 

Systems

http://www.nanoos.org/


NANOOS:  www.nanoos.orgClimatology app
Sea Surface Temperature Anomaly

May 2018 June 2018

http://www.nanoos.org/


Sea Surface TempNANOOS:  www.nanoos.orgClimatology app

http://www.nanoos.org/


NANOOS:  www.nanoos.orgClimatology app
Chlorophyll Anomaly

April 2018 May 2018 June 2018

http://www.nanoos.org/


NOAA West Watch Update:
Central & Northern California Update

Presented by: Henry Ruhl, CeNCOOS Director



CeNCOOS Climatology 


