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Project Summary

Convective Initiation and the Southwest Monsoon
Brian Guyer & Deirdre Kann, National Weather Service, Albuquerque, NM

Products

OBIJECTIVE: Test the growing suite of convective initiation products to determine their potential to improve
forecasts and detection of hazardous convective events during the North American monsoon season.

= The operational use of unique satellite products is particularly important for the Albuguerque National
Weather Service office by supplementing data void areas, enhancing current satellite analysis techniques,
and improving our decision support services.

= The combination of unique satellite products provided by NASA SPoRT, the University of Wisconsin/CIMMS,
and convective initiation (Cl) products from the NSSL WRF, have the potential to significantly improve

GOES and MODIS Use
NASA SPoRT Hybrid Visible
NASA SPoRT Hybrid Infrared

UW / CIMMS Convective Initiation Categorical Cl Detection NLDN First Strike Detection
AMSU / SSMI Blended TPW Multi-source 1-hourly TPW USGS Water Data Flood Channel Gage Monitoring
TPW Percent of Normal Extreme values or gradients of TPW PWAT Seasonal Climatology

Other Use
Cumulus Detection and Hires Cloud Features | NSSL WRF Probabilistic Cl Detection
Hires Cold Cloud Tops and First -31C Detection | ABQ WRF Cl Forecasts & Model Performance

detection and forecasts of hazardous convective events.

Background ABQ

Mean Max PWAT vs Mean Channel Flow
Jun15 - Aug 31 1990-2009

Local studies have shown that the identification of elevated T
PWAT values, the advection of strong PWAT gradients, and
atmospheric forcing mechanisms are key features for
improving prediction of hazardous convective events and

subsequent flooding during the southwest monsoon season. :
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Blue bars indicate FFW events. Note strongest
gradients of PWAT coincide with several events.
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Case 1: July 28, 2011 Flash Flooding

= The NSSL dBZ test indicates a 60-70% probability
of Cl at 21Z over northeastern NM. The forecast
POP has narrowed the greatest threat for storms
to this area between 18-007.

= The UW Cl detection at 197 shows Cl “occurring”
with no lead time for the first lightning strikes
but 95 minutes before the FFW issuance. N N
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= The NASA SPoRT hybrid IR evolution below UW Cl 19002

depicts significantly colder cloud tops at 19327.

Reflectivity 2054Z Folsom, NM

Flash flooding on the Dry
Cimarron River.

“Hybrid IR 19152 Hybrid IR 19322 Hybrld IR 19452

Note the more accurate location of the colder cloud tops versus the
lightning maximums at 19327 compared to the 19157 and 19457 images.

Case 3: August 22, 2011 Burn Scar Flash Floodmg

uw o 17452 | uw o 1800z B MODIs vis 18322 | MODIS Vis 20062

A “likely” Cl detection at 17457 occurred 87 minutes before the FFW issuance
at 19127. A 500-meter MODIS visible image showed an initial convective band
at 18327 spreading out on outflows through 2006Z. The 2km MODIS infrared

|mage at 20067 showed coId cloud tops nearly 1 hour after the FFW issuance.
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Hybrid IR 7/7/11 17152

of baseline GOES and high resolution MODIS imagery.

Convective Initiation Climatology

A CcO nvective initiation CI i matology was SPoRT Hybrid IR -31C & Vis Cu Detection vs First Strike & UW Cl
July 6 - August 15 2011

created by examining the first cumulus 18
development on the hybrid visible and .
-31C cloud top on the hybrid infrared

imagery, the first lightning strike, and
convective initiation detections on the
UW/CIMMS CI product.

- 60

12 4
- 50

10 A
- 40

- 30

UW/CIMMS CI Count

- 20

SPoRT Hybrid & Strike Count

- 10

o N B o

DDDDDDDDDDDDDDDDDDDDDDDDDD
DDDDDDDDDDDDDDDDDDDDDDDD
QQQQQQQQQQQQQQQQQQQQQQQQQQ
ﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂ

B Hybrid IR -31C s Hybrid Vis Cu Detection N First Strike  ess=U\WC|

A “perfect” Cl detection as shown below shows a developing thunderstorm complex with
“pre”, “likely”, and “occur” signatures prior to the first cloud to ground strikes. This
example shows 60 minutes of lead time. Only 9 out of 515 Cl detections were “perfect”.

Pre CI 19307 Likely CI 19417 Occur ClI 19467 CG Strikes 20307
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Hybrid IR 7/7/11 17312
The NASA SPoRT hybrid satellite product is a composite =

TRUTH
OR CONSEQUENCES -~

NSSL dBZ Test 202l POP Forecast 18-00Z uw cl 17002 UW Cl 18307

= The NSSL dBZ test indicates a 60-70% probability
of Cl at 20Z over western NM. The forecast POP
has narrowed the greatest threat for storms to
this area between 18-00Z.

= The UW Cl detection at 17Z shows Cl “likely” and
“occurring” with no lead time to the first strikes
but 157 minutes prior to the FFW issuance.

= NASA SPoRT hybrid infrared evolution to the right
shows significantly colder cloud tops at 19327.
This 500-meter hybrid visible image shows sharper 8%
contrast between individual thunderstorm towers,
better depiction of cirrus anvils, and overshooting

Hybrld Vis 19152 Hybrid Vis 19327
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This “perfect” Cl detection beginning at 18307 provided long lead time to the first lightning strikes
and significant heavy rainfall over the Manzano Mountains to the southeast of Albuquerque. Radar
estimates indicated 4 - 5 inches of rain with this storm which fell over and adjacent to a burn scar from
2010. While no reports of flash flooding were received the flash flood warning was preceded by the
initial Cl detection by 102 minutes and a colder cloud top detection on the hybrid image by 40 minutes.

Reflectlwty 20122

Collaboration

THE WIDE WORLD OF SPORT

Fostering interaction between product developers and end users

= Collaboration with NASA SPoRT includes frequent blog
postings, regular conference calls, special study periods,
meetings, and office visits. This work is an extension of
our existing collaboration and assesses their most recent
development of the GOES/MODIS hybrid satellite product
as part of the GOES-R Proving Ground effort. _

= The University of WI/CIMMS produces a Cl product for http //nasasport wordpress. com/

AWIPS as part of the GOES-R Proving Ground !\gjéb?"' GOES-R Proving Ground - Convective Initiation Nowcast
Convective Initiation Nowcast project.

The Wide Worid of

SPORT

Fostering interaction between
product developers and end users

http://cimss.ssec.wisc.edu/~jordang/awips/ci/

NSSL WRF Convective Initiation Test

8/13/11 212 8/14/11 Y3l The NSSL WRF includes a CI

“product using thresholds for
 reflectivity, lightning,
S vertical motion and graupel.
~ ""1 Local studies have shown
W during the monsoon season
\ "_{ convection climatologically
== favors higher terrain initially
then spreads into lower
elevations. The NSSL Cl
product adds value to our
POP forecast by improving
the spatial and temporal
distribution of convective
Il development. The initial

: i area of storm development

il over north central NM

sl crified exceptionally well
q against the NSSL WRF Cl
and the NWS POP forecast.
Note the increase in storm
initiations with time on the
reflectivity images. Purple
dots on the GFE lightning
grid show the distribution
of cloud to ground strikes
between 00-06Z.
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NWS ABQ Products vs UW/CIMMS Cl Detections & NSSL Cl Score
July 15 - August 15 2011
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Product Count

NSSLCI Score & Cl Count

*The NSSL Cl score was
computed by averaging
the max Cl probability
over the domain for all
three Cl categories.

The chart above displays the distribution of short-fused hazard products
versus the number of Cl detections and the NSSL Cl score*. Note the
correlation between product count, higher Cl score, and higher ClI count.

Summary

" The various Cl products examined here demonstrate the potential to improve forecasts and
detection of hazardous convective events associated with the North American monsoon.

= The NSSL WRF CI probabilities can help forecasters improve the temporal and spatial distribution
of convective development. The NSSL WRF output is available only for the 00Z cycle out to 36
hours and is most relevant for the overnight forecast package.

= The UW/CIMMS Cl product demonstrated substantial lead time prior to the first lightning strikes
and flash flooding events on several occasions. However, the average lead time for the entire
study period was only 4.1 minutes which is within the limitations of radar sampling delay and
satellite latency effects. Only 9 out of the 515 total Cl detections followed the “pre”, “likely”,
“occur” pattern.

= NASA SPoRT visible and infrared hybrid products increase forecaster confidence on the presence
of deep convection and potential hazardous weather. However, the higher resolution composite
imagery is only available when a MODIS swath is available. The NASA SPoRT team has also
developed a Cl product however the domain does not yet extend far enough to the west for
operational use at NWS ABQ.

= Latency of SPoRT hybrid and UW/CIMMS satellite products remains an issue for very near real
time applications. However these products serve as a highly effective training tool for the use of
future GOES-R data.
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