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Event Overview:  Great June Flood, the Sequel
• 8 to 15 in (20.32 to 38.1 cm) fell in six 

hours (right).  This ranged from a 

1/100 to a 1/1000 per year event.

• Nearly 1200 homes considered 

“destroyed”; 1500+ impacted

• Initial individual assistance damage 

estimated at $27.6 million; event 

damage likely $50 to 100 million

• More than 100 persons evacuated to 

safe ground

• New daily records set at most Rio 

Grande Valley locations

https://www.commerce.gov/
http://www.noaa.gov/
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Event, In Photos (Taken 25 June, 2019)

Northwest Harlingen, Texas

Raymondville, Texas

Raymondville,  Texas

Harlingen, Texas

Elsa, Texas

Monte Alto, Texas

Credits:  Texas Division of Emergency Management, National Weather Service
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Satellite 

1846 UTC 24 

June – 0431 UTC 

25 June

(1346 through 

2331 CDT 24 

June)
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Radar

0001 UTC – 0703 

25 June

(1901 CDT 24 

June through 

0303 CDT 25 

June)
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Radar

1905 UTC 24 

June – 2356 UTC 

24 June

(1405 through 

1856 CDT 24 

June)

https://www.commerce.gov/
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Synoptic Contrast Between 2018 and 2019

500 mb, 00Z 20 June 2018 700 mb, 00Z 20 June 2018

250 mb, 12Z 24 June 2019 700 mb, 12Z 24 June 2019500 mb, 12Z 24 June 2019

June 20, 2018 (T-12 hours)

June 24, 2019 (T-12 hours)

2018 Flood Report: https://weather.gov/rgv/2018event_greatjuneflood

https://www.commerce.gov/
http://www.noaa.gov/
https://weather.gov/rgv/2018event_greatjuneflood
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“Traditional” Model Output Statistics (MOS) Guidance Was of 

Little/No Help…
Harlingen – 12Z 23 Jun Valid 00Z/25 Jun Valid 06Z/25 Jun Valid 12Z/25 Jun

PoP - GFS 11% 5% 5%

PoP - NAM 23% 7% 4%

PoP – Nat’l Blend 14% 24% 21%

Harlingen – 12Z 23 Jun Valid 00Z/25 Jun Valid 06Z/25 Jun Valid 12Z/25 Jun

QPF – GFS 0 0 0

QPF – NAM 0 0 0

QPF – Nat’l Blend 0 0 0

https://www.commerce.gov/
http://www.noaa.gov/
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“Traditional” MOS Guidance Was of Little/No Help…

Harlingen – 00Z 24 Jun Valid 00Z/25 Jun Valid 06Z/25 Jun Valid 12Z/25 Jun

PoP - GFS 7% 8% 11%

PoP - NAM 15% 6% 2%

PoP – Nat’l Blend 27% 27% 21%

Harlingen – 00Z 24 Jun Valid 00Z/25 Jun Valid 06Z/25 Jun Valid 12Z/25 Jun

QPF – GFS 0 0 0

QPF – NAM 0 0 0

QPF – Nat’l Blend 0.03 0.07 0.04

https://www.commerce.gov/
http://www.noaa.gov/
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“Traditional” MOS Guidance Was of Little Help…

Harlingen – 12Z 24 Jun Valid 00Z/25 Jun Valid 06Z/25 Jun Valid 12Z/25 Jun

PoP - GFS 14% 21% 22%

PoP - NAM 55% 20% 5%

PoP – Nat’l Blend 25% 33% 27%

Harlingen – 12Z 24 Jun Valid 00Z/25 Jun Valid 06Z/25 Jun Valid 12Z/25 Jun

QPF – GFS 0 0 0

QPF – NAM 0.25-0.49” 0 0

QPF – Nat’l Blend 0.17” 0.24” 0.05”

https://www.commerce.gov/
http://www.noaa.gov/
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…But There Were Signs of Trouble

Modified 1200 UTC/24 Jun Brownsville 
sounding

• Actual high 97˚F.

• MLCAPE ~4,000 J/kg

• Precipitable Water = 2.15”

• Warm-cloud depth ~ 11.5 kft.

1200 UTC/24 Jun WPC Surface Analysis; note 
outflow boundary along N. Gulf Coast

https://www.commerce.gov/
http://www.noaa.gov/
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Signs of Trouble:  Sounding Comparison

• Note the Precipitable Water (2.15”,    ) is 

between the 90% and max moving 

average

• This adds another “piece” to the puzzle 

for potential flooding rainfall

https://www.commerce.gov/
http://www.noaa.gov/
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Not Enough (Traditional) Confidence to Mention 

Flash Flooding on 23 June or early on 24 June

Percent of average rainfall for May was 10-50%; 
2.26 in (5.74 cm) did fall in Harlingen from 1 
through 12 June, a tad above average for that 
period

US Drought Monitor, Deep S. Texas 

Region, 18 June 2019

https://www.commerce.gov/
http://www.noaa.gov/
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How did WPC get from “zero” to 10-20% probability of 

excessive rainfall??
Harlingen –
00Z 24 Jun

Valid 00Z/25 
Jun

Valid 06Z/25 
Jun

Valid 12Z/25 
Jun

PoP - GFS 7% 8% 11%

PoP - NAM 15% 6% 2%

PoP – Nat’l 
Blend

27% 27% 21%

Harlingen –
00Z 24 Jun

Valid 00Z/25 
Jun

Valid 06Z/25 
Jun

Valid 12Z/25 
Jun

QPF – GFS 0 0 0

QPF – NAM 0 0 0

QPF – Nat’l 
Blend

0.03 0.07 0.04

https://www.commerce.gov/
http://www.noaa.gov/
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Confidence in Convection-Allowing Models (CAMs)

HREF 1200 UTC/23 June run; probability of 

1 hr rainfall  > 2 in (5.08 cm)

ARW/NMMB 12000 UTC/23 June run, Composite 

Reflectivity

https://www.commerce.gov/
http://www.noaa.gov/
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Confidence in CAMs

HREF 0000 UTC/24 June run; probability of 

1 hr rainfall of > 2 in (5.08 cm)

ARW/NMMB 0000 UTC/24 June run, Composite 

Reflectivity

https://www.commerce.gov/
http://www.noaa.gov/
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Confidence in CAMs

• HREF model, 1200 UTC 23 

June 2019  run

• Six-hour QPF (loop) valid at 

1800 23 June; 0000, 0600, 

1200, and 1800 UTC 24 

June; and 0000, 0600, and 

1200 UTC 25 June

https://www.commerce.gov/
http://www.noaa.gov/
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Confidence in CAMs

HREF 1200 UTC/23 June run, composite reflectivity max and 

probability of dbZ ≥40 dBZ, most unstable CAPE > 50

HREF 1200 UTC/23 June run, 3-hr QPF ensemble mean 

valid 25 June at 0000, 0300, and 0600 UTC.  Note 10-

30% probability of 3 hr QPF >3 in (7.62 cm, red contours)

https://www.commerce.gov/
http://www.noaa.gov/


20
NATIONAL WEATHER SERVICE
Protecting Lives and Property for 150 Years Building a Weather-Ready Nation //

Combining CAMs with human expertise

WPC Deterministic QPF (12 hour) for 1200 

UTC 24 June through 0000 UTC 25 June 

2019 (issued 2033 UTC 23 June, based 

partially on 1200 UTC 23 June CAMs )

WPC Deterministic QPF (48 hour) for 0000 

UTC 24 June through 0000 UTC 26 June 

2019 (issued 2033 UTC 23 June, based 

partially on 1200 UTC 23 June CAMs)

https://www.commerce.gov/
http://www.noaa.gov/
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Consider how ‘puzzle pieces’ did not add up, 12 h earlier 

HREF 0000 UTC/23 June run, 3-hr QPF ensemble mean 

valid 25 June at 0000 UTC.  Note zero to trace amounts 

forecast in flood zone.

WPC Deterministic QPF (12 hour) for 1200 UTC 24 

June through 0000 UTC 25 June 2019 (issued 0611 

UTC 23 June, based partially on 0000 UTC 23 June 

CAMs )

https://www.commerce.gov/
http://www.noaa.gov/


22
NATIONAL WEATHER SERVICE
Protecting Lives and Property for 150 Years Building a Weather-Ready Nation //

https://www.commerce.gov/
http://www.noaa.gov/


23
NATIONAL WEATHER SERVICE
Protecting Lives and Property for 150 Years Building a Weather-Ready Nation //

Impact-Based Decision 

Support (partner “blogmail”)

https://www.commerce.gov/
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The Future Is Here!
• Man-Machine Mix incorporated human expertise with CAMs to 

forecast substantial rainfall where “traditional” models showed 

virtually none.

• The initial higher rainfall forecasts issued by WPC one day in advance 

were not considered for partner/public message at the time due to 

traditional thinking (i.e. “dry to flood” with tight mesoscale processes.

• This event changed that mindset! With Weather Forecast Office and 

WPC collaboration on deterministic and probabilistic outcomes, a 

“zero to flood” message could be communicated as a reasonable 

worse-case.

• Decision makers can have human and physical resources ready 

with the additional message lead time; populations can plan 

accordingly.

https://www.commerce.gov/
http://www.noaa.gov/
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Questions? 

Thank You
Author Contact Information:

Barry S. Goldsmith

Weather Forecast Office, Brownsville/Rio Grande Valley, Texas

barry.goldsmith@noaa.gov

Tel:  956-572-1492

@wxdancer
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