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Parts of this presentation draw from a similar post and presentation graphics from 2 years ago:
https://casf.me/post-hurricane-idas-deadly-rain-event-in-new-york-city/
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Reuters story: nAClimate Change means New Yor k C
Photos of NYC-Area flooding

Coastal Storms and the Geography of the NYC Area

The Urban Heat Island effect i a likely contributor to heavier rainfall

List of 22 tropical systems which affected NY or NYC with heavy rainfall

US Rainfall Records from NOAAOGs National Weathe
Graphics, mostly from The Weather Channel, on this storm

Sel ected News Stories, some from NYC, some qui't

We learn: it was UHI, geography, timing, and weather, not Human-Caused CO2-fueled Global
Warming



https://www.reuters.com/world/us/new-york-citys-heavy-rain-is-new-normal-due-climate-change-governor-says-2023-09-30/

Sept 30 (Reuters) - Torrential downpours that caused flash flooding in New York City
on Friday reflect a "new normal" due to the effects of climate change, New York
Governor Kathy Hochul warned on Saturday, as the city began drying out after one of its

wettest days ever.

Almost eight inches of rain fell in some parts of the most populous U.S. city,
enough to enable a sea lion at the Central Park Zoo to swim briefly out of the confines

of her pool enclosure.



Kathy Hochul received a Bachelor of Arts in Political Science from Syracuse University in 1980

AKat hy holds a bachel ords degree from Syracuse Univer
husband, Bill, and they have two children, Will and Katie.https://democraticgovernors.org/governor/kathy-hochul/

| | ooked through the Syracuse University College of A

https://artsandsciences.syracuse.edu/student-success/advising-services/liberal-arts-core/

But there was no straightforward way today | could determine the 1976-1980 science requirements Kathy took then.
The following is an example what | did find, i1Indica

' artsciencessu
@artsciencessu
We will see that this is just

Sea urchins are struggling to “get a / not true, if you look at the
grip” as excess freshwater from data.

climate change-associated events likeg_

increased torrential rainstorms
threatens their survival and, in turn,

the balance within marine ecosystems Ali keo?
) Try fisuch
A team of biologists, including nNf or e Xxamp

@syracuseubiology professor Austin

Garner and grad student Andrew
Moura, are studying this phenomenon

and providing critical data that This is written so that the

enhances researchers’ ability to . .
predict how important animals like sea reader mlght think the

urchins will fare in a Chanan_; world world and its climate
v"\Were flat-lining before 1980.
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https://www.reuters.com/world/us/new-york-citys-heavy-rain-is-new-normal-due-climate-change-governor-says-2023-09-30/
Cli mate change means New York City's flooding

Next two graphics
accompanied the
Reuters story

Special Operations Unit rescue personnel with the Westchester County Emergency Servic
paddle in rafts as they check buildings for victims trapped in heavy flooding in the
New York City suburb of Mamaroneck, New York, U.S., September 29, 2023. REUTERS/



https://www.reuters.com/world/us/new-york-citys-heavy-rain-is-new-normal-due-climate-change-governor-says-2023-09-30/

https://lwww.reuters.com/world/us/new-york-citys-heavy-rain-is-new-normal-due-climate-change-governor-says-2023-09-30/

A police officer from the NYPD Highway Patrol looks on as motorists drive through a flood
street after heavy rains as the remnants of Tropical Storm Ophellaing flooding across the

mid-Atlantic and Northeast, at the FDR Drive in Manhattan near the Williamsburg Bridge,
In New York City, U.S. (underling added)



https://www.reuters.com/world/us/new-york-citys-heavy-rain-is-new-normal-due-climate-change-governor-says-2023-09-30/

https://lwww.reuters.com/world/us/new-york-citys-heavy-rain-is-new-normal-due-climate-change-governor-says-2023-09-30/

S

A resident walks past the high floodwaters as the remnants of Tropical Storm Ophelia brinc
flooding across the mid-Atlantic and Northeast, in the Hamilton Beach neighborhood in the
Queens borough of New York City, US.



https://www.reuters.com/world/us/new-york-citys-heavy-rain-is-new-normal-due-climate-change-governor-says-2023-09-30/

More photos of t
NYC urban flooding.



[2023/9/30/flash-flooding-inundates-new-
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A passenger speaks with the driver of a vehicle stuck in contaminated floodwaters on Sapphire Street in The Hole,
one of the lowest neighbourhoodsin New York City, US on September 29, 2023



https://www.aljazeera.com/gallery/2023/9/30/flash-flooding-inundates-new-york-city-paralysing-subway

https://www.aljazeera.com/gallery/2023/9/30/flash-flooding-inundates-new-york-city-paralysing-subway

- , [.
An empty stretch of the FDR highway in the Lower East Side of Manhattan is closed due to flash flooding on Friday
September 29, 2023, in New York.


https://www.aljazeera.com/gallery/2023/9/30/flash-flooding-inundates-new-york-city-paralysing-subway
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Pedestrlans walk along a flooded S|dewalk on Frlday, September 29, 202?;, in thdeBrookIyn -borough of New York.
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Coastal Storms & Geography of the NYC Metro Area
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Monmouth County

https://monmouthdailyphoto.wordpress.com/
where-is-monmouth-county/
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Average ocean temperature in °F

- Warm Ocean Temperatures in Sept, every year!
Cape May Atlantic City Sandy Hook

January 37 37 37
eI 37 35 36 https://www.currentresults.com/Oceans/
March 42 42 40 Temperature/new-jersey-average-water-
temperature.php

April 50 48 46
May 59 56 55
June 68 63 62
July 73 70 69
August 74 /73 72

September has nearly the

September 72 70 68 | e | WWVAMEST WaLET
temperature of the year!

October 61 61 59
November 52 53 51
December 42 44 43

Annual 55 54 53



https://www.currentresults.com/Oceans/Temperature/new-jersey-average-water-temperature.php
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Wind flow over the ocean
IS less affected by surface friction.

When the winds come onshore
surface friction increases.

Surface friction Is increased by
NYC skyscrapers.

There is local low level
convergence.

The lifting by the convergence is
aided by the Urban Heat Island
Effect.

Lifting is aided by the front

The warm water vapor over the ocean fuels convection and thunderstorms
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Coastal Storms bring Easterly winds, AR
sometimes for days at a time. ‘
Easterly Wind stress, red arrows, opposes
outflow of the streams and rivers.
Strong Easterly winds magnify the effect.
Flooding is not a rare event with these ,.r'v\;wg.‘,,v;a‘aemg.p-.;’m N
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The Urban Heat | sl a
A likely contributor to heavy rainfall



https://casf.me/wp-
content/uploads/2017/03/
PDF Measuring-the-Las-
Cruces-Urban-Heat-
Island 1 Apr 2013.pdf
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https://casf.me/wp-content/uploads/2019/11/Full Deconstructing-an-Alarmist-Article-in-the-Sun-News-Examining-
Sources-Standards-and-Data 19 Oct 2019-Updated-Nov 2019.pdf
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Climate Central blurts out this: New York City is up to 20F warmer than suburbs:
https://www.climatecentral.org/news/urban-heat-islands-threaten-us-health-17919

SUMMER IN THE CITY QEACILE;

SUMMER HEAT IN

New York

UP TO
O HOTTER IN THE CITY
20 THAN IN NEARBY

RURAL AREAS

AVERAGE
O CITY SUMMERS ARE
2 7 HOTTER THAN IN

RURAL AREAS

2 Years Ago

cLIMATE QD) CENTRAL



https://www.climatecentral.org/news/urban-heat-islands-threaten-us-health-17919

2 Years Ago Map from the US Government: Manhattan, Brooklyn, Queens, Bronx.
https://www.globalchange.gov/browse/multimedia/urban-heat-island

My interpretation
of deep red-orange areas:

The scarcity of blue

dots, lines or areas indicates
paved-over, roofed-over

or otherwise, areas of little
or no grassy areas where
excess rainfall can soak into
the earth.

Heavy rainfall runs off.

Temperature (°F)

D s S S S N —— B
644 669 699 721 748 774 799 826 851 876 903 928 954 98.1 1006 1033 1058

Surface temperatures in New York City on a summer’s day show the “urban heat island,” with temperatures in populous urban areas being approximately 10°F

higher than the forested parts of Central Park. Dark blue reflects the colder waters of the Hudson and East Rivers. (Figure source: Center for Climate Systems

Research, Columbia University).


https://www.globalchange.gov/browse/multimedia/urban-heat-island

Map from a UHI study
published by the AMS
https://coolrooftoolkit.org/wp-
content/uploads/2012/05/NYC-

2009 Rosenzweig etal.pdf

Temperatures at sunrise

2 Years Ago

N N
New York City and New York City case
surrounding counties T study neighborhoods T
| ! 1 I ! |
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Fic. |. New York City’s urban heat island at 0600 EST 14 Aug 2002 based on surface air temperature readings
taken at NWS and WeatherBug stations. (a) New York City and surrounding counties, with locations of NWS
stations. (b) New York City case study neighborhoods, with locations of WeatherBug stations. Note: Inverse-
weighted-distance interpolation with three neighbors, a power value of |, a variable search radius, and an output
grid size of 0.1° were applied to meteorological data. All NWS and WeatherBug data shown were used in the
interpolation, with the exception of the WeatherBug station representing Lower Manhattan East, which was
excluded because of low confidence in data quality. Because multiple neighboring points contributed to the
interpolation, contours may differ from individual station temperatures.



https://coolrooftoolkit.org/wp-content/uploads/2012/05/NYC-2009_Rosenzweig_etal.pdf
https://coolrooftoolkit.org/wp-content/uploads/2012/05/NYC-2009_Rosenzweig_etal.pdf
https://coolrooftoolkit.org/wp-content/uploads/2012/05/NYC-2009_Rosenzweig_etal.pdf

Heat island map from
New York City Council:
https://council.nyc.qov/data/heat/

Natural Geographical features:
Shape of New York Harbor.

Anthropogenic Geography
shown by the map:

Warm Colors show impervious
surfaces. They have the elevated
temperature deviations over wide
areas of Brooklyn, Queens, the
Bronx.

Roofs, sidewalks, roads,
parking lots, residential and
industrial areas.

All contribute to rain runoff, not
rain entering permeable soil
surfaces.

Temperature Deviation
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https://council.nyc.gov/data/heat/

https://www.epa.gov/sites/default/files/2017-05/documents/reducing urban heat islands ch 1.pdf

On Ak - ‘ How Weather Influences
n a hot, sunnvy summe € Sun can '

», SURNY SUIIMED Ady, THe sS4 Urban Heat Islands
heat dry, exposed urban surfaces, like roofs

and pavement, to temperatures 50 to 90°F
(27 to 50°C) hotter than the air,> while
shaded or moist surfaces—often in more
rural surroundings—remain close to air
temperatures. Surface urban heat islands
are typically present day and night, but
tend to be strongest during the day when
the sun is shining.

1.1 Surface Urban Heat Islands

Summertime urban heat islands are
most intense when the sky is clear
and winds are calm. Heavy cloud
cover blocks solar radiation, reducing
daytime warming in cities. Strong
winds increase atmospheric mixing,
lowering the urban-rural temperature
difference. This document, Reducing
Urban Heat Islands: Compendium

) of Strategies, focuses on mitigating
Roofs and Pavement 50F to 90F hotter than the air i .
summertime heat islands through

strategies that have maximum impact

2 Years Ago under clear, calm conditions.



https://www.epa.gov/sites/default/files/2017-05/documents/reducing_urban_heat_islands_ch_1.pdf

https://www.epa.qov/sites/default/files/2017-05/documents/reducing urban heat islands ch 1.pd

EPA Characterizes the UHI

Table 1: Basic Characteristics of Surface and Atmospheric Urban Heat Islands (UHIs)*

Feature

Surface UHI

Atmospheric UHI

Temporal Development

AN

« Present at all times of the day and
night

« Most intense during the day and in
the summer

May be small or non-existent during
the day

Most intense at night or predawn and
in the winter

Peak Intensity N
(Most intense UHI
conditions)

\Mnre spatial and temporal variation:
Day: 18 to 27°F (10 to 15°C)
= Night: 9 to 18°F (5 to 10°C)

Less variation:
= Day: -1.8to 54°F (-1 to 3°C)
= Night: 12,6 to 21.6°F (7 to 12°C)

Typical Identification
Method

« Indirect measurement:
= Remote sensing

Direct measurement:
= Fixed weather stations
= Mobile traverses X

Typical Depiction

« Thermal image

Isotherm map

\

Temperature graph

2 Years Ago

CASF has Las Cruces UHI Traverse posted: https://casf.me/94-2/

\



https://www.epa.gov/sites/default/files/2017-05/documents/reducing_urban_heat_islands_ch_1.pdf
https://casf.me/94-2/

Map of temperatures taken at 0115 Local showing 12F UHI thirteen years ago. Temperatures in Newark was nearly as

hot as Queens:

2 Years Ago

https://seaandskyny.com/2011/09/23/fall-colors-and-the-urban-heat-island/
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https://seaandskyny.com/2011/09/23/fall-colors-and-the-urban-heat-island/

List of tropical systems which affected NY or NYC with heavy rainfall

2 Years Ago



£ https://en.wikipedia.org/wiki/List of New York hurricanes

W;K;;E-;)I A List of New York hurricanes | LSt shows only tropical NY systems with heavy rainfall

The Free Encyclopedia

From Wikipedia, the free encyclopedia

August 9, 1817: A tropical storm produces heavy rainfall in New York City and Long Island.

September 17, 1903: The 1903 Vagabond Hurricane produces wind gusts in excess of 65 mph
and 3 inches of rain in Central Park.

August 25, 1933: The 1933 Chesapeakei Potomac hurricane produces up to 6 inches of rain in Southeast New
York State

September 10, 1954: Hurricane Edna tracks to the east of Long Island producing 9 inches (230 mm) of rain
August 13, 1955: Hurricane Connie produces1 3. 24 i nches of rain in Southea:

October 1, 1959: The remnants of Hurricane Gracie track into Central New York and drops up to 6 inches of
rain

September 10, 1969: Rainfall up to 3 inches is reported on Long Island and in portions of Southeastern
New York associated with Hurricane Gerda


https://en.wikipedia.org/wiki/List_of_New_York_hurricanes

roge https://en.wikipedia.org/wiki/List of New_ York hurricanes
o Q 1 Article  Talk
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WIKi;EDIA List of New York hurricanes This list shows only tropical systems with heavy rainfall

The Free Encyclopedia

From Wikipedia, the free encyclopedia

August 28, 1971: Tropical Storm Doria produces up to 8 inches of rain in New York City and Upstate New
York causing moderate to severe flooding and floods subways in New York City

June 22, 1972: Hurricane Agnes makes landfall near New York City and produces up to 12 inches of rain in
Southeastern New York State and much of Western New York, with locally higher amounts

August 11, 1976: Hurricane Belle makes landfall on Long Island as a Category 1 hurricane on the Saffiri Simpson
hurricane scale, producing up to 6 inches of rain

September 27, 1985: Hurricane Gloria makes landfall on Long Island as a Category 2 hurricane. Wind gusts of up
to 100 mph (160 km/h) and 3.4 inches of rain

August 19, 1991: Hurricane Bob comes within a short distance of making landfall on the eastern tip of Long Island
as a category 2 hurricane.Heavy rainf al |l up to 7 inches ¢é

September 16, 1999: Hurricane Floyd produces rainfall up to 13 inches and wind gusts of up to 60 mph (95
km/h) affect Southeastern New York


https://en.wikipedia.org/wiki/List_of_New_York_hurricanes

..,nr\\ 8 https://en.wikipedia.org/wiki/List of New York hurricanes
% Q i Atticle  Talk

W;K;;E-;)IA List of New York hurricanes This list shows only tropical systems with heavy rainfall

The Free Encyclopedia o ) )
From Wikipedia, the free encyclopedia

June 17, 2001: The remnants of Tropical Storm Allison produce moderate rainfall up to 3 inches, although it
fell in just a couple hours causing minor to moderate flash flooding.

August 4, 2004: Hurricane Alex drops 2.83 inches of rain on Long Island

August 13, 2004: Tropical Storm Bonnie produces rainfall peaking at 4 inches causing several rivers to swell
to at or slightly above flood stage

September 9, 2004: The remnants of Hurricane Frances produces heavy rainfall up to 7 inches which causes
extensive flooding in central New York

October 5, 2005: Tropical Storm Tammy's remnants contribute to a rainstorm which turns into the Northeast U.S.
flooding of October 2005. Up to 13 inches of rain cause severe flooding throughout the Hudson Valley

June 5, 2007: Tropical Storm Barry produces 3.91 inches of rain in New York City


https://en.wikipedia.org/wiki/List_of_New_York_hurricanes
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WIKII;EDIA List of New York hurricanes This list shows only tropical systems with heavy rainfall
the Free Encyclopedia From Wikipedia, the free encyclopedia
June 71 8, 2013: Remnants of Tropical Storm Andr ea | mpact New Yor k with 4+ |

August 4,2020: Tr opi cal Storm | saias brought 3 to 6 i1 nches

September 1, 2021: The remnants of Hurricane lda reached the New Jersey and the New York City area, with
heavy rainfall and flooding.

| count 22 prior instances of rainfall exceeding 3 inches in New York City
or cl ose Dby. Gov Hochul 0s noti on
nor mal o for MNwomg.Yor k 1 s |Just



https://en.wikipedia.org/wiki/List_of_New_York_hurricanes

US Rai nf al | Records f
National Weather Service

2 Years Ago
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https://www.nws.noaa.gov/ohd/hdsc/record_precip/record_precip_us.html

U.S. Record Point Rainfalls

Time

1 minute
5 minutes

Note the dates of occurrence.

12 minutes
15 minutes
30 minutes
40 minutes
42 minutes

The newest CONUS Rainfall
record was 43 Inches In 24 hours,
1979, Alvin, Texas 44 years ago.

1 hour

1 hour 30 minutes
2 hours

2 hours 30 minutes
2 hours 45 minutes
3 hours

4 hours 30 minutes
12 hours

18 hours

24 hours

4 days

8 days

1 month

1 month (mainland)
1 year

Next newest CONUS record
was 1960, 61 years ago,
2 Inches in 5 minutes, in NM.

There is no modern rainfall
record newer than 42 years ago.

Higher <C0O2> is not setting modern
rainfall accumulation records.

1 year
1 year (mainland)
*comtitutes 2 world record

Rainfall
1.23°
2.03°
2.30°
3.95°
7.00*
9.25°
12.00°
13.80°
14.60"°
15.00°
19.00°
22.00°
28.50%est,
30.70"
34.30°
36.40"
43.00°
62.00"
82.00°
148.83"
71.54°
704 83"
332.29°
204.12°

Location
Unionville, MD
Alamogordo Creek, NM
Embarrass, WI
Galveston, TX
Cambridge, OH
Guinea, VA
Holt, MO
Central WV
Central WV
Woodward Ranch, (D'Hanis) TX
Rockport, WV
Woodward Ranch, (D'Hanis) TX
Smethport, PA
Smethport, PA
Smethport, PA
Thrall, TX
Alvin, TX
Kukaiau, Hamakua, HI
Kukaiau, Hamakua, HI
Mt Waialeale, Kauai, HI
Helen Mine, CA
Kukui, Kauai, HI
Macleeod Harbor, AK
Laurel Mountain, OR

Date
7/4/1956
6/5/1960

5/28/1881
6/4/1871
716/1914
8/24/1906
6/22/1947*
5/4.5/1943
5/4-5/1943
5/31/1935
7/18/1889
5/31/1935*
7118/42°
7/18/42*
7/17.18/1942
9/9/1921
7/25-26/1979
2/27-3/2/1902
2/27-3/6/1902
3/1982
171909

1982

1976

1996




https://www.nws.noaa.gov/
ohd/hdsc/record precip/
record precip us.html

Duration Am_n unt | Amount Location Lat Long Start date
(in) (mm) (deg) = (deg)

1-min 1.23 312 Unionville, MD 3880 | -T613 4 Jul 1956
5-min 203 52 Alamogordo Creek, NM 3466 | -104.39 5 Jun 1960
12-min 230 58 Embarrass, Wi 44 67 | -88.71 28 May 1881
15-min 3.95 100 Galveston, TX 2929 | -9479 4 Jun 1871
30-min 7.00 178 Cambridge, OH 4000 | -B158 16 Jul 1914
42-min 12.0 305 Holt, MO 3945 | -9433 22 Jun 1947
13.87 351* Burnsville 6 WNW, WV 3888 | -BOT7 4 Aug 1943

60-min 12.0 305 Holt, MO 3945 | 9433 22 Jun 1947
12.0 305 Kilauea Sugar Plantation, Kauai, H 2221 | -159.41 24 Jan 1956

90-min 14 6% 3rn= Burnsville 6 WNW, WV 3888 | -BOTY 4 Aug 1943
2-hr 15.0 381 Woodward Ranch (D'Hanis), TX 2949 | -09.38 31 May 1935
217-hr 19.0 483 Rockport, WV 3907 | -B155 18 Jul 1889
2.75-hr 220 559 Woodward Ranch (D'Hanis), TX 2549 | -0938 31 May 1935
3-hr 285 724 Smethport, PA 4180 | -7845 18 Jul 1942
4.5-hr 30.7 780 Smethport, PA 4180 | -7845 18 Jul 1942
12-hr 343 871 Smethport, PA 4180 | -7845 17 Jul 1942
18-hr 36.4 925 Thrall, TX 3059 | -97.30 9 Sep 1921
24-hr 430 1092 Alvin, TX 2942 | -9524 25 Jul 1979
4-day 62.0 1575 Kukaiau, Hamakua, HI 2002 | 15537 | 27 Feb 1902
8-day 820 2083 Kukaiau, Hamakua, HI 2002 | 15537 | 28 Feb 1902
1-month 149 3800 Mt. Waialeale, Kauai, HI 2207 | -159.50 1 Mar 1982
12-month 739 18780 Kukui, Maui, HI 2090 @ -156.60 1 Dec 1981




https://notalotofpeopleknowthat.files.wordpress.com/2018/01/image28.pnq

Not from t heEﬂﬂhm & Wales Annual Rainfall 1766 - 2017

I Beginning 1766 to the present, there has been no increase in rainfall associated with increases in <CO2>,
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Graphics, mostly from The Weather Channel
on this storm



https://weather.com/safety/floods/news/2023-09-29-new-york-city-flood-how-it-happened

Estimated Rain, Flash Flood Reports Sept. 29- 30 2023

Rain Lighter Heavier
Boston

Wom Springﬁeld :

Poughkeepsie Z ‘,.' é/g},’

Montauk

* Philadelphia Toms River

=)
-/

Why this happend: This was yet another case in which you don't need a tropical depress
storm or hurricane to produce flooding rain. You just needed some basic ingredients.



https://weather.com/safety/floods/news/2023-09-29-new-york-city-flood-how-it-happened

https://weather.com/safety/floods/news/2023-09-29-new-york-city-flood-how-it-happened

At a Glance

= Torrential rain fell over the New York City tri-
state area.

= It was not caused by a storm, but rather a
stagnant weather pattern typical of summer or

early fall.

= Rainfall amounts in some areas rivaled some
recent tropical systems.

= It's also one of the wettest months on record in
New York City.

Why this happened: This was yet another case in which you don't need a tropical depress|
storm or hurricane to produce flooding rain. You just needed some basic ingredients.
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https://weather.com/safet /floods/news/2023-09729-new- ork-city-flood-how-it-happened

Tropical Storm Henri
August 21-24, 2021
4190 sites

A Hurricane lda
A& August-27-September 4, 2021
\ 10799 sites

9
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Maximum: 15.04"
Pontchatoula, LA

Maximum: 9.56"
Brooklyn 3.1 NW, NY

Review of similar situations from Two Years Ago
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Why this happened: This was yet another case in which you don't need a tropical depress
storm or hurricane to produce flooding rain. You just needed some basic ingredients.



https://weather.com/safety/floods/news/2023-09-29-new-york-city-flood-how-it-happened

https://www.atmos.lillinois.edu/~snodgrss/Fronts lab files/image004.ipq

Univ of lllinois graphic shows how cold front collision with warm moist air sets this situation up.
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https://www.atmos.illinois.edu/~snodgrss/Fronts_lab_files/image004.jpg

Flooan Setup

Moisture Lo Higher This graphic shows the long Easterly
Wind fetch <arrows> | mentioned earlier.
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What do other measures say?
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https://www.cpc.ncep.noaa.gov/products/analysis monitoring/enso advisory/figureQl.qgif

SST Anomalies (*C)
04 OCT 2023
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Figure 1. Average sea surface temperature (SST) anomalies (°C) for the week centered on 4
October 2023. Anomalies are computed with respect to the 1991-2020 base period
weekly means.


https://www.cpc.ncep.noaa.gov/products/analysis_monitoring/enso_advisory/figure01.gif

but from two years ago, when the remains of

And the Greenhouse Temperatures, in the Troposphere?

UAH measures the temperatures IN THE GREENHOUSE

June, July, and August 2021 were nowhere
close to the hottest in the satellite record.



