VOLCANIC ERUPTIONS
Every year 50 or so volcanoes erupt, spewing steam, ash, toxic gases, and lava. At present the world
is having almost 1,500 of active volcanoes apart from continuous belt of volcanoes in the ocean
floor. The major volcanoes lie in the Pacific region most commonly known as “Ring of Fire”. Though
eruption of volcanoes is a natural process but it gives out heat, ash particles, dust and harmful
gaseous air pollutants like carbon dioxide, sulphur dioxide, hydrogen sulfide and hydrogen halides
which are toxic to life. When a volcano erupts it ejects all these pollutants into the atmosphere and
makes is unsuitable for any life to sustain. In 2016, erupting volcanoes included Tungurahua
volcano in Ecuador, Villarrica in Chile, Mount Sinabung in Indonesia, Piton de la Fournaise on
Réunion Island, Kilauea on Hawaii, Pavlof Volcano in Alaska, Mount Bromo in
Indonesia, Nyiragongo in the Democratic Republic of Congo, Ethiopia’s Erta Ale volcano, and more.

EVENT: Volcano Mount Bromo and Mount Soputan erupts –Indonesia,
January 2016
CATEGORY: NATURAL

In the month of January Indonesia which is a part of Pacific ring of Fire having active volcanism saw
continuous emission of ash , air pollutants and lava eruption from Mount Bromo in Ngadisari,
Probolingo in East Java and from Mount Soputan in Silian, Minahasa Tenggara, Sulawesi Island.

‘

Mount Bromo volcano erupts in Ngadisari,
Probolinggo, East Java, Indonesia, on January 5,
2016.

Indonesia's Mount Soputan volcano seen from
Silian in Minahasa Tenggara, Indonesia's
Sulawesi island, on January 5, 2016

EVENT: The volcano of Fire erupts in Guatemala, Central America,
January 2016
CATEGORY: NATURAL
Eruptions from The Volcano of Fire known as El Volcan del Fuego in Spanish, were cause worthy of
giving yellow alert to the citizens from the officials of Escuintla, Guatemala in Central America.

The Volcano of Fire (El Volcan del Fuego) releases lava, seen from Escuintla, Guatemala, on January 4, 2016

EVENT: Sinabung Volcano erupted in Karo district North Sumatra
province, Indonesia, January 2016
CATEGORY: NATURAL

Lightning flashes above an erupting Sinabung volcano, seen from the Karo district in North Sumatra province, Indonesia, on
February 29, 2016

EVENT: Tungurahua volcano spews fumes and lava in Huambalo,
Ecuador, February 2016
CATEGORY: NATURAL
The Tungurahua volcano erupted on February 27, 2016 in Huambalo, Ecuador, affecting
neighboring parishes with ashfall. Tungurahua volcano spews a column of ash during an eruption in
Huambalo, Ecuador, on March 5, 2016. Tungurahua is 16,480 feet (5,023 meters) high and has been
active since 1999.

The Tungurahua volcano on February 27, 2016. Women play soccer as the Tungurahua erupts in Huambalo, Ecuador, on
March 5, 2016

EVENT: An eruption of Mount Sakurajima, in Tarumizu city, Kagoshima
prefecture, Japan, on February 5, 2016
CATEGORY: NATURAL

Volcanic lightning is seen at an eruption of Mount Sakurajima, Tarumizu city, Kagoshima prefecture, Japan, on February 5,
2016.

EVENT: Eruption of Pavlof Volcano, Alaska, March 2016
CATEGORY: NATURAL
Pavlof Volcano, one of Alaska’s most active volcanoes, erupts, sending a plume of volcanic ash into
the air on March 27, 2016. Pavlof is 625 miles southwest of Anchorage on the Alaska Peninsula, the
finger of land that sticks out from mainland Alaska toward the Aleutian Islands.

Pavlof Volcano on March 27, 2016

EVENT: Eruption of Mount Sinabung in North Sumatra, Indonesia, May
2016
CATEGORY: NATURAL

Residents leave the area during an eruption of Mount Sinabung in Sukandebi village, Karo, North Sumatra, Indonesia, on May
24, 2016

EVENT: Eruption leading to the escape of Hot Sulphuric Gasses from
Kawah Ijen Volcano, Banyuwangi Regency of East Java, Indonesia, June
2016
CATEGORY: NATURAL
Brilliant blue flames light up the night sky above Kawah Ijen on June 15, 2016, casting an eerie
electric glow as they flow down the sides of the active volcano. Hot sulphuric gases -- escaping at
high pressure through cracks in this legendary mountain -- ignite upon contact with air, burning a
fantastic, iridescent blue.

Kawah Ijen on June 15, 2016

EVENT: Mount Bromo, Probolonggo, Indonesia erupts in July, 2016
CATEGORY: NATURAL

People stand on the edge of the crater while watching the eruption of Mount Bromo in Probolinggo, Indonesia, on July 12,
2016

EVENT: Molten lava sprays after a volcanic eruption from "The Peak of
the Furnace" (Le Piton de la Fournaise), island of La Reunion, September
2016
CATEGORY: NATURAL

This picture taken on September 11, 2016 shows a molten lava spray after a volcanic eruption from
"The Peak of the Furnace" (Le Piton de la Fournaise) on the eastern side of the on the French Indian
Ocean island of La Reunion.

EVENT: Mount Sinabung erupts again in North Sumatra, Indonesia,
October 2016
CATEGORY: NATURAL

Mount Sinabung on Sumatra island is seen from Karo unleashing gas and fine rock during a volcanic
eruption on October 31, 2016.

EVENT: Nevado del Tolima and Nevado del Ruiz volcanoes, Colombia,
November 2016
CATEGORY: NATURAL

An aerial view of Nevado del Tolima and Nevado del Ruiz volcanoes showing a plume of ash on November 21, 2016 in
Colombia.

EVENT: Turrialba volcano (Costa Rica), December 2016

CATEGORY: NATURAL
The volcano continues to be restless with
intermittent mild eruptive phases. it restarted to
emit low-energy plumes of gas, steam and ash
07th
December,
2016
According to OVSICORI-UNA, the new phase of
eruptive activity began at 7 am local time and
was accompanied by a weak tremor signal, which
increased from 11:30 am to fluctuating medium
to high levels. The observed ash emissions have
been weak and produced a plume that did not
exceed 500 m. Easterly winds have been carrying
the ashes into nearby areas west and northwest
of the volcano .Ash fall was reported from
downtown San Jose, Tibás, Guadalupe, Coronado,
Montes de Oca, San Francisco de Dos Ríos, and
Cartago. Reports of sulfur odor were received from San José (Tibás), Guadalupe, Curridabat,
Coronado, and Alajuelita.
Ash emission from Turrialba Wednesday Dec 07, 2016

Dust Storms
EVENT: Dust storm covers Melbourne, Australia, January 2016
CATEGORY: NATURAL
On January 13th an intense thunderstorm with dust particles and strong winds engulfed and passed
through Melbourne city causing power failure and reducing visibility, also some buildings were
damaged. This thunderstorm covered the city for almost half an hour.
Dry conditions that prevailed in the early January (Summer season in Australia) combined with
damaging wind which blew up the dust in the city, stated by the Bureau of Meteorology, cooler
weather conditions were followed. The wind speeds recorded near Melton were around 100 km/hr
(62.1mph) and the parts Eastern Victoria, Morwell, Traralgon, Sale, Moe, Brainsdale , Orbost were
kept on alert for longer time than Melbourne.

Dust storm sweeps through Footscrav Road Docklands, Melbourne.

EVENT: Blinding dust storm sweeps through San Bernardino causing
large traffic collision, California, United States of America, March 2016
CATEGORY: NATURAL

A blinding dust storm had swept through San Bernardino County, California on March 28, 2016,
causing a large traffic collision and leaving 28 people injured, including 1 in critical condition.
According to San Bernardino County Fire Department, the collision occurred in Lucerne Valley, near
California 18 and Rabbit Springs Road. A high-wind advisory was in effect for the Apple and
Lucerne valleys till first week of April.

EVENT: Massive dust storm sweeps through Kathmandu, Nepal, March
2016
CATEGORY: NATURAL

A massive dust storm engulfed Kathmandu, Nepal for 45 minutes on March 28, 2016, injuring, at
least, a half a dozen people and causing traffic chaos. Kathmandu and many other parts of the
country had been shrouded in a blanket of haze, with increased concentration of particulate matter,
for the last week of March according to media reports. People on the roads took shelters at various
spots to avoid the dust, commuters were forced to stop their vehicles on the road and several
domestic and some international flights were diverted. Nepal Police said a total of seven people
were injured due to the storm. Three of them were injured in the heart of Kathmandu after a tree
fell on them due to the gusty wind.

EVENT: Heavy dust storm sweeps through South Australia's Barossa
Valley, March 2016
CATEGORY: NATURAL

Strong winds whipped up a massive dust storm through South Australia's Barossa Valley on March
17, 2016, from the site of Pinery bushfire.The storm caused a car crash involving five vehicles on
the Horrocks Highway, near Tarlee. The Bureau of Meteorology warned earlier "severe
thunderstorms are likely to produce damaging wind gusts of 90 to 120 km/h (56 - 74 mph) and
heavy rainfall that may lead to flash flooding in the warning area over the next several hours.
Locations which may be affected include Gawler, Whyalla, Port Augusta, Port Pirie, Clare, Wallaroo,
Wudinna, Jamestown and Orroroo. The State Emergency Service advises that people should: Secure
or put away loose items around your property, Move cars under cover or away from trees, Keep
clear of fallen power lines, Don't drive, ride or walk through flood water, Keep clear of creeks and
storm drains, Stay indoors, away from windows, while storms are nearby

Dust storm at Nain, east of Freeling, Australia on March 17, 2016

EVENT: Sandstorm, heavy rain hit Cairo, Egypt, March 2016
CATEGORY: NATURAL

After days of unseasonably hot temperatures, Cairo and other Egyptian governorates were hit by a
sudden sandstorm and heavy rain on the evening of March 13, 2016. Egypt's meteorological
authority (EMA) said temperature will witness a drop accompanied by dusty winds, state news
agency MENA reported. The statement said that the dusty wind could lead to low visibility and
difficulties for maritime traffic on the Red Sea as well as the Mediterranean.

EVENT: Daylong dust storm in Arizona-New Mexico border 4th time
since late April, April 2016
CATEGORY: NATURAL

The fourth time since late April 2016, a dust storm had closed a 62-mile stretch (101 km) of a major
freeway on both sides of the Arizona-New Mexico border. The other closure happened on Friday,
May 6, after weather front that produced thunderstorms and strong winds whipped up dust from a
land that was stripped of vegetation last year. Reduced visibility led the Arizona Department of
Transportation (ADOT) to shut down Interstate 10 between U.S. 191 in southeastern Arizona and
Lordsburg, New Mexico, for the second consecutive day and fourth time in two weeks. The dust
storms in this region triggered a three-vehicle crash involving two semitrailers about 15 miles (24
km) from the New Mexico border on April 25 and three separate accidents involving 12 vehicles
three days later. No fatalities were reported in any of the crashes, but there was serious injury.

EVENT: 160-km wide dust storm blankets Texas Panhandle, US, April
2016
CATEGORY: NATURAL

Strong winds associated w/a cold front moving thru TX Panhandle picking up dust & debris can be seen on radar

Strong winds associated with a cold front picked up dust and debris and created a heavy, 160-km
(100 miles) wide dust storm that blanketed much of Texas Panhandle late April 5/April 6,
2016.NWS Amarillo forecaster said the storm threw dust about 610 meters (2 000 feet) into the air.
The storm reached as far north as Oklahoma Panhandle and as far south as Lubbock, Texas before it
dissipated. There were no reports of any road closures or anyone hurt from the dust storm.

EVENT: Dust storm over Dori, Burkina Faso, French West Africa, May
2016
CATEGORY: NATURAL

Serge Bayala of the ACMAD-MESA Climate Services recorded this massive dust storm on May 23,
2016, at the periphery of a migrating low pressure cell arriving at Dori, the capital of Sahel Region,
Burkina Faso. The term "Sahel" is also associated with the ecoclimatic and biogeographic zone of
transition in Africa between the Sahara to the north and the Sudanian Savanna to the south. The

region is up to 1 000 km (620 miles) wide and spans the 5 400 km (3 360 miles) from the Atlantic
Ocean to the Red Sea.

Dust storm arriving at Dori, Sahel Region, Burkina Faso - May 23, 2016. Satellite image of low pressure cell approaching Dori,
Sahel Region, Burkina Faso - May 23, 2016

EVENT: 100-meter-high walls of sand sweep across Kashgar, China, May
2016
CATEGORY: NATURAL

Massive sandstorms had hit Tumxuk City and Minfeng County in northwest China’s Xinjiang Uygur
Autonomous Region, May 16, 2016. With walls of packed sands fell over people and buildings from
as high as 100 meters (328 feet), visibility was reduced to arm’s length at best, CCTV reports. Local
meteorological authorities issued an orange alert the second highest severity.

EVENT: Phoenix dust storm of August 21, 2016, United States of America,
August 2016
CATEGORY: NATURAL
A big dust storm covered the Phoenix, Arizona area
on evening, August 21, 2016. The storm rolled over
central Phoenix and east Valley cities of Tempe,
Chandler, Mesa, Gilbert and Apache Junction and

nearby sections of Interstate 10. Andrew Deemer, a meteorologist with the National Weather
Service said the storm was 'bigger than small.'"I'll give it seven out of 10," Deemer said and added
that dry conditions and strong winds helped the storm stay together longer than usual.“This one
was able to pick up enough soil and kind of lost its way through a good portion of the metro area,”
Deemer said. Dust storms in this region are a regular occurrence during monsoon season.

EVENT: Unseasonal dust storm sweeps through Phoenix, November 2016
CATEGORY: NATURAL

An intense dust storm accompanied by heavy rainfall, strong winds and lightning swept through
Phoenix, Arizona on Thursday, November 3, 2016. The storm spread over Phoenix during the late
afternoon hours (local time), surprising the residents and causing traffic disruptions across the
affected areas. According to some eyewitnesses, the visibility reduced to less than a mile while
strong rains soaked the streets, delaying the local commute. A pilot Bruce Haffner observed the
storm moving from the south along the I-10 south of Chandler, and then spreading over the entire
Valley. Heavy rainstorms preceded a wall of dust. In total, 20 mm (0.79 inches) of rainfall was
recorded in Queen Creek, 16.26 mm (0.64 inches) in Chandler, 9.1 mm (0.36 inches) in Avondale,
and 8.9 mm (0.35 inches) in Phoenix. Evening temperatures have fallen to about 15.6 °C (60
°F).According to Jonathan Belles, a weather.com meteorologist, the storms in southern Arizona
produced wind gusts between 32.2 and 56.3 km/h (20 and 35 mph) while approaching the Phoenix
metro. Dust storms in the region usually occur during the monsoon season. However, the 2016
Arizona monsoon season already ended, and this event has taken the people by surprise. The
National Weather Service (NWS) reported the dust got kicked up by a thunderstorm, and it could
spread dust, heavy rain, and small hail, across portions of the Valley. A blowing dust advisory was
issued at 16:00 for the greater Phoenix area.

EVENT: Heavy dust storm blankets northern Afghanistan, November
2016
CATEGORY: NATURAL

An intense dust storm had been reported in northern Afghanistan on November 3, 2016. According
to media reports, the storm developed over the northern Balkh province and spread into other
regions. Areas of Mazar-e-Sharif and Pul-Khumri have witnessed a day turning into night, as the
wind storm full of dust set in. Affected provinces include Baghlan, Sar-e-Pul, northern Kunduz and
northeastern Takhar. Heavy storm covers the sky in northern Afghanistan, November 3, 2016.
power outages have been reported across portions of the Balkh, and main roads connecting Kabul
with the north have been forced to shut down. The storm may spread further into central provinces,
all the way to Kabul, although no official reports have been issued by the Afghanistan
Meteorological Authority so far.

EVENT: Huge dust storm hits Western Australia ahead of Tropical
Cyclone Yvette, December 2016
CATEGORY: NATURAL

A huge dust storm swept through the Pilbara region of Western Australia on December 21, 2016.
The storm came ahead of Tropical Cyclone "Yvette" which formed on the same day. Parts of
northwestern Australia have already seen 200 mm (7.9 inches) of rain in recent days and more is
on its way. Yvette made landfall over the Christmas weekend and some forecasts call for worst
storm since Rusty of 2013.

Wildfires
EVENT: Fires break out in Texas and Oklahoma, United States of
America, January 2016
CATEGORY: Manmade Aggravated By Natural Conditions

On the above photo the red squares indicate heat from a wildfire detected by a satellite at 1:39 p.m. CST, January 30, 2016. At
that time the fire was two to three miles south of Eula, Texas

Portions of west Texas and Oklahoma were under a wildfire Red Flag Warning on January 30th,
2016.
Strong winds and low relative humidity have promoted the growth of several large wildfires in
Texas and Oklahoma. One of the blazes causing evacuations, the High Line Fire, was about 12 miles
southeast of Abiline, Texas, north of highway 36 and two to three miles south of Eula. The National
Weather Service announced at about 6 p.m. on Saturday (January 30, 2016) that an evacuation has
been requested for the Eula area. Several structures had caught fire. Residents were urged to
evacuate to the north toward Interstate 20. Evacuation shelters had set up at the Eula High School,
and the First Baptist Church in Clyde. The Red Cross was present on the locations after 6 p.m. A
spokesperson from the Callahan County Sheriff’s Office said the suspected cause is a power line.

A fire 20 to 25 miles south of Oklahoma City, southwest of Norman between Blanchard and Goldsby is also causing problems.
It put up a large amount of smoke that was detected on weather radar, which is represented by the color blue on the map
above

EVENT: Firefighters battled wildfires in Oklahoma, United States of
America on February 18th 2016, February 2016
CATEGORY: NATURAL
Firefighters battled numerous wildfires in Oklahoma on 18th February. Large blazes near Nuyaka
and Cleveland forced residents from their homes.

Satellite image of smoke from wildfires in Oklahoma at 5:07 p.m. CST February 18, 2016. The red dots represent heat from
wildfires in Oklahoma detected by a satellite at 2:27 p.m. CST, February 18, 2016.

The Wild Fire had spread rapidly and also burnt several homes many residents were evacuated and helicopters were used to
drop water.

EVENT: Bushfires continue to burn in Tasmania, Australia from 29th
January till mid February, February 2016
CATEGORY: NATURAL

Back burning near Arthur River in northwest Tasmania, January 29, 2016.

Bushfires had been raging across northwest Tasmania for several weeks were causing great
concern in the island state south of Australia. One of the fires in the Central Plateau had burned
about 11,000 hectares (27,000 acres) in the World Heritage Area, about 1.2 percent of the
WHA. Unique alpine flora such as pencil pines, kingbilly pines and cushion plants — some more
than 1,000 years old — have been destroyed.

A burned area at a World Heritage site in Tasmania.

The New South Wales Rural Fire Service had sent many of their wildland firefighters across the
Bass Strait to assist their neighbors in Tasmania.Three air tankers from North America that had
been working in Australia during their summer bushfire season had also been deployed, including a
DC-10, Avro RJ85, and a C-130. Most of the most active bushfires were in the northwest part of
Tasmania. Three of the largest were in these areas:
Arthur River and Nelson Bay. 21,000 hectares (52,000 acres).
Pipeland Road. 62,000 hectares (153,000 acres).
Lake Mackenzie Road. 25,000 hectares (68,000 acres).
Another fire in the southwest part of the state had burned 4,000 hectares (10,000 acres) between
Lake Gordon and Lake Pedder.

A bushfire on the west coast of Tasmania was stopped at the Indian Oceap.

EVENT: Anderson Creek fire in Oklahoma and Kansas March 25th, 2016
CATEGORY: Manmade Aggravated By Natural Conditions
The Oklahoma Forestry Services, stated that the fire had burned an estimated 397,420 acres of
vegetation which included multiple fires also some homes were destroyed. There were large fires,
which had spread toward the northeast. This fire had burned many parts of rural land in Oklahoma
and Kansas and then it approached the populated areas. The strong winds aggravated the spread of
fire.
The most threatened area was the south central Kansas, including Comanche and Barber Counties.
Wildfire that had began in Oklahoma March 22 had spread into Kansas. The highway and roads
were shut down. The massive wildfires had bear down on the small town in Barber Co.,. These fires
also threaten to envelop the remaining 800-1,000 homes and businesses. Voluntary evacuations
were issued.

The squares on the map represent heat detected by a satellite at 3:04 a.m. CDT on Thursday March 24

Victims Left Picking Up The Pieces As Wildfire Continues To Burn In Oklahoma, US.

EVENT: New York: wildfire in Sam’s Point Preserve, April 2016
CATEGORY: Manmade Aggravated By Natural Conditions

above: the red and yellow dots represent the locations of heat detected at 1:50 p.m. on April 25, 2016 by a satellite over the
wildfire that was burning two miles southeast of Ellenville, New York.

New York does is not often presented with the challenge of suppressing large wildfires. The state
apparently has a unique system that, if one is to believe literally the press releases, the Governor
either chooses to or is required to become involved in making management decisions about staffing
the incidents. According to the Governor’s office, the fire was managed by the State Incident
Management Team, which integrated into the State Forest Rangers, and an a Structure Protection
Group. A wildfire that was burning on April 23 in Sam’s Point Preserve just southeast of Ellenville,
New York had grown to about 800 acres. The fire in Ulster County 21 miles west of Poughkeepsie
was fought by about 110 personnel from thirteen local fire departments, the NY Department of
Environmental Conservation, and NY State Parks. Two helicopters operated by the State Police had
dropped water on the blaze, 250 gallons at a time. The Sam’s Point Fire had burned 2,000 acres in
Ulster County 21 miles west of Poughkeepsie. The fire was very active with 35 to 40-foot flames
rapidly chewing up an additional 1,200 acres. The wildfire in Ulster County had been fully
contained on 29th April, 2016. In 2015, in early May the Roosa Gap Fire in the same general area,
about 5 miles south of Ellenville, burned over 2,400 acres. That was the first time in recent memory
that an air tanker had been used in the state.

Sam’s Point Fire, April 24, 2016. Fire near Ellenville, at approximately 5 p.m. April 25

EVENT: Four Oklahoma fires merge into one, April 2016
CATEGORY: Manmade Aggravated By Natural Conditions

Above: The 350 Complex of fires

What began as four separate fires merged into one large wildfire, named the 350 Complex, on 6th
April, 2016 afternoon in Woodward County in northwest Oklahoma. An Oklahoma Forestry
Services Incident Management Team was working in unified command with the Woodward Fire
Department to battle the 57,440-acre blaze, utilizing firefighting task forces, heavy equipment and
large air tankers to suppress the fire. Strong winds were causing rapid growth of the fire.
Approximately 115 personnel were assigned, with more resources on order. The 350 Complex Fires
were started by power lines that whipped around and arced, caused by sustained 30 mph winds
that gusted to over 50 mph.. An unknown number of structures were lost, but no injuries or deaths
had been reported Warm temperatures, low relative humidity, and strong winds contributed to the
start of additional fires. Generally across the state, numerous new fires started on 6th April during
Red Flag Warning conditions that were again present in the majority of Oklahoma. In addition,
suppression activities continued on several on-going fires. Competition for suppression resources
was again high. Many of the wildfires were resistant to control due to the extreme fire behavior
resulting from dry fuels, strong winds, and low relative humidity. Oklahoma Forestry Services has
established a statewide area command in Oklahoma City to prioritize the allocation of state and
federal resources. State and Federal aircraft remain prepositioned across the state to support ongoing and emerging incidents. Additional wild land fire suppression resources have been ordered
from the Southern Forest Fire Compact to assist with on-going and new initial attack incidents.

EVENT: Fort McMurray wildfire – Alberta Northern Saskatchewan
Canada, May 2016
CATEGORY: Manmade Aggravated By Natural Conditions

Fort McMurray residents evacuating along Highway 63 as the fire encroaches on the area. The wildfire burning near Fort
McMurray on May 1, 2016

Cost: $3.58 billion
Burned area : 589,552 hectares (1,456,810 acres)
Land use : Boreal forest, Residential, Oil Sands, Buildings Destroyed 2,400 665 work camp units
On May 1, 2016, a wildfire began southwest of Fort McMurray, Alberta, Canada. On May 3, it swept
through the community, destroying approximately 2,400 homes and buildings and forcing the
largest wildfire evacuation in Albertan history. It continued to spread across northern Alberta and
into Saskatchewan, consuming forested areas and impacting Athabasca oil sands operations. The
fire spread across approximately 590,000 hectares (1,500,000 acres) before it was declared to be
under control on July 5, 2016. It is the costliest disaster in Canadian history.
An official cause of the fire has not been determined to date, but it is suspected to be human caused,
starting in a remote area 15 kilometers (9.3 mi) from Fort McMurray.
During the start of the fire, an unusually hot, dry air mass was in place over Northern Alberta, which
brought record-setting temperatures to Fort McMurray. On May 3, the temperature climbed to 32.8
°C (91 °F), accompanied by relative humidity as low as 12%. The situation intensified on May 4
when temperatures reached 31.9 °C (89 °F)[70] and winds gusted to 72 km/h (45 mph). This
significantly contributed to the fire's rapid growth. The winter preceding the fires was drier than
usual, leaving a paltry snowpack, which melted quickly. Combined with the high temperatures, this
created a "perfect storm" of conditions for an explosive wildfire.
Initial estimates from May 4 indicated that 1,600 structures in Fort McMurray were destroyed.
Firefighters worked through May 6 and 7 to hold the line and protect the downtown and remaining
homes in Fort McMurray. Damages occurred to the town's power grid. On May 9, this figure was
revised to 2,400 structures, and about 85 to 90 percent of the community was reported undamaged.
Overnight on May 16–17, two explosions occurred in the Thickwood and Dickensfield
neighborhoods, damaging ten buildings and destroying three.















Anzac – 12 structures lost in the hamlet approximately 36 km (22 mi) to the southeast
Airport – minor damage to outer structures, primary infrastructures intact
Abasand – 50 percent loss of homes
Beacon Hill – 70 percent loss of homes
Dickinsfield – Two houses lost
Downtown – One house lost
Draper – Damage under assessment in this community adjacent to Fort McMurray
Grayling Terrace – Four houses lost and six damaged
Gregoire – Centennial Trailer Park, Super 8 Hotel, Government of Alberta bunkhouse, and
Metis Local 408 lost
North Parsons – Unfinished school lost
Saline Creek – Unaffected
Saprae Creek – approximately 30 percent of this hamlet, 11 km (6.8 mi) to the east, has
experienced significant damage
Stone Creek – active fire zone
Oil sands – Active fire zone with destruction of one of the workers camp









Timberlea – 13 trailers lost
Blackburn Drive – Three structure fires
Walnut Crescent – approximately 15 structure fires
Stone Creek - approximately 225 homes lost
Thickwood – One house lost, Two town homes lost
Waterways – 90 percent loss of homes
Wood Buffalo – Estimated 100 homes lost

On May 18, the Alberta government provisionally announced a phased re-entry of residents into
Fort McMurray starting on June 1 and ending by June 15, given that a set of key conditions is met,
including: that the wildfire no longer poses a threat and that hazardous areas can be secured; that
local government can be re-established; and that essential services such as emergency services,
transportation, utilities and essential businesses can be re-established, as well as the infrastructure
that supports these services. Residents were allowed to re-enter Fort McMurray and surrounding
communities according to a schedule broken down into residential zones.
Despite not being directly burned by the wildfire, 2,000 residents in the neighborhoods of
Waterways, Abasand, and Beacon Hill were declared unsafe for reoccupation, due to contamination
from arsenic and heavy metals. Residents in these neighborhoods were only allowed supervised
visits to their homes, and relied on workers from a not-for-profit organization made up of former or
current Canadian and U.S. Armed Forces members to sift through leftover items. These
neighbourhoods also do not have water service due to damages to the water system.
Initial insurance payouts are estimated to total as much as $9 billion if the entire community has to
be rebuilt. Insured damage was estimated to have reached $3.58 billion as of July 7, 2016, making
the wildfire the most expensive disaster in Canadian history, surpassing the 1998 ice storms in
Quebec ($1.9 billion) and the 2013 Alberta floods ($1.8 billion). The 2011 Slave Lake wildfire,
which destroyed one-third of the town of Slave Lake, cost approximately $750 million and was the
most expensive fire-related disaster in Canadian history.
In the wake of the wildfire impact on Fort McMurray, the Regional Municipality of Wood Buffalo
created an Wildfire Recovery Plan. It establishes a clear framework and a governance structure to
direct the recovery.

EVENT: Medfra Fire in Alaska winter, burns thousands of acres, May
2016
CATEGORY: Manmade Aggravated By Natural Conditions

The Medfra Fire near the North Fork
Kuskokwin River, northeast of McGrath,
Alaska.

Most wildfires, if they are not completely extinguished in the
summer or fall, do not continue burning over the winter and
flare up again the following spring or summer. The Alaska
Division of Forestry (ADF) said that it appeared to have
happened on the 16,500-acre Soda Creek Fire 43 miles
northeast of McGrath, Alaska. The fire survived the Alaska
winter.The Alaska Division of Forestry is formulated a plan of
attack to protect any structures and Native allottments that may

be threatened and utilizing natural barriers to check the fire spread toward the small settlement of
Medfra about 20 miles to the southwest.
The fire was burning along the north bank of the North Fork Kuskokwim River. One Native
allotment and one cabin were threatened by the fire and State Forestry was developing a site
protection plan to protect any values at risk.
The Medfra Fire was called in as a smoke report at 10:25 a.m. on 26th May. It is suspected to be a
holdover fire from last summer’s 16,500-acre Soda Creek Fire, as it originated in the Soda Creek
Fire burn scar and spread into an unburned area with fresh fuel. Fueled by gusty north winds, the
fire grew rapidly despite water drops from a helicopter and retardant drops from air tankers, the
fire was estimated at 50 to 100 acres andand a little later it was estimated at 500 acres. The last
estimated was 1,650 acres and growing.The Berry Creek Fire burned 3-4 miles north of the Medfra
Fire was expected to merge with the fire.

EVENT: Environmental activists estimate 7 million acres have burned in
Siberia, May 2016
CATEGORY: Manmade Aggravated By Natural Conditions
While the government of Siberia reported on May 26 that 319,000 acres (129,000 hectares) had
burned this year, environmental activists insist the number
is far higher. Greenpeace Russia believes officials and
regional authorities intentionally announce figures that
underestimate the scale of forest fires. Using open source
satellite data, Greenpeace says about 7.4 million acres (3
million hectares) have burned as of May 23.

EVENT: Wildfire activity moderates in Minnesota, May 2016
CATEGORY: Manmade Aggravated By Natural Conditions
Second week of May there were four wildfires in Minnesota ranging in size from 100 to 973 acres.
The last time the National Interagency Fire Center released a Situation Report on May 13 all four of
those were contained. On May 16 the Eastern Area Coordination Center’s Daily Briefing did not list
any uncontained fires. But they have the resources available in case more break out. They listed 12
hand crews in Minnesota; seven Hotshot crews and five Type 2 Initial Attack (IA) crews. Four were
assigned to fires, while the others were listed as IA Support, NW Region Fire Support, NE Region
Fire Support, and IA Preparedness/Preposition.

EVENT: Suppressing a fire in Lancashire, May 2016
CATEGORY: Manmade Aggravated By Natural Conditions
Lancashire Fire and Rescue Service in the UK posted a series of 10 to 20 second videos of how they
dealt with a vegetation fire. They responded to “several deliberate fires”, but apparently the largest
was a “10 pump” fire.

This was an exhausting work, to bring this fire under control which the Firefighters tried to do.

EVENT: Firefighters in Sicily battled dozens of wildfires, June 2016
CATEGORY: Manmade Aggravated By Natural Conditions

Officials believe they were intentionally set by the mafia, developers, or even forest rangers

Photo via Naval Air Station Sigonella

Firefighters battled dozens of wildfires on the island of Sicily that broke out on 23rd June, 2016
during a period of “sirocco”, strong winds that originate in the Sahara. Since the fires started at
around the same time, it is likely that arson is to blame, and perhaps coordinated arson.
Below are excerpts from an article in The Telegraph:
“Authorities have pointed the blame at mafia mobsters allied with unscrupulous developers who
hope to build villas and holiday homes on the torched land, as well as disgruntled forest rangers

who were recently sacked after being found guilty of collusion with Cosa Nostra.The fires broke out
within hours of each other on June 23rd,2016 , suggesting that they were deliberately lit in a
carefully coordinated plan.Fires also broke out around Messina and in the Nebrodi national park in
eastern Sicily. There was speculation that the arsonists might include some of the dozens of forest
rangers who were sacked after they were found to have links with the mafia or to have deliberately
set fires in the past, apparently as a way of guaranteeing that their fire-fighting services would be
used. Sicily employs around 23,000 full-time and auxiliary forest rangers, an enormous number
considering its size and the fact that it is not a particularly forested part of Italy.Critics say many
were appointed as part of a corrupt system of political cronyism, with politicians able to rely on the
votes of people they find jobs for.”

EVENT: Firefighters firing operations on Crow Peak Fire near Spearfish,
South Dakota, United States of America, June 2016
CATEGORY: NATURAL

Above: Air Tanker 161, an RJ85, drops on the north side of the Crow Peak Fire at 4:56 p.m. MDT June 27, 2016.

The Crow Peak Fire, had burned about 400 acres 5 miles southwest of Spearfish, South Dakota in
the Black Hills National Forest. It is at the top of Crow Peak, “aggressively backing and flanking
downhill with short range spotting”, according to fire officials. Evacuations were done as the 313acre Crow Peak Fire burned about four miles southwest of Spearfish, South Dakota. Incident
Commander Shane Greer’s Type 2 Incident Management Team assumed command of the fire.
Eleven structures were in the immediate vicinity of the fire.Optional and pre-evacuation
notifications had been made along Crow Peak Bench Road. Pre-evacuation notices had been made
along Crow Creek Road.About 50 personnel are assigned to the fire along with heavy air tankers,
single engine air tankers, and Type 1 and Type 2 helicopters. The fire was caused by lightning and
was reported on 24th June, 2016.As the 1,350-acre Crow Peak Fire near Spearfish, South Dakota
entered its seventh day firefighters of firing operations 30th June, 2016 on the southwest and
northeast sides. Local residents saw an increase in fire activity as the unburned fuels are removed
between the main fire and the prepped lines firefighters have been working. Voluntary and preevacuation notifications were in effect along Crow Peak Bench Road. Voluntary evacuation notices
were made along Crow Creek Road.The Incident Management Team estimated the size at 1,000

acres. They explained that the increase in smoke was due to interior burning on the southern
portion of the fire.

The Crow Peak Fire at 4:50 p.m. MDT June 27, 2016.

EVENT: Two large fires in the Black Hills of South Dakota and Wyoming,
June 2016
CATEGORY: Manmade Aggravated By Natural Conditions
The Kara Creek Fire that burned at least 10,000 acres
13 miles west of Sundance, Wyoming in its first 24
hours after starting from a lightning strike on 26th
June,2016 evening continued to spread at 13,073
acres. The fire was most active on the south side
where it spread to within a mile of Interstate 90. For a
while a north wind pushed smoke onto the highway
reducing visibility to the point that it was closed in
both directions. Later the wind shifted to come out of
the south and it reopened.
Firefighters were making progress on the fire using 113 firefighters, dozers, graders, air tankers
and helicopters.

The Kara Creek Fire had burned 12,000 acres less than 24 hours after it started according to an
estimate from the incident management team worked on the fire. It has been confirmed that one
home was destroyed during the early stages of the fire; over a dozen smaller outbuildings have also
burned.
Evacuation orders were in effect for the following areas: the area east of Keyhole Reservoir to
include Pine Ridge Road, Old Sundance Road to I-90, H-Kay Road, Inyan Kara Creek Road, Windmill
Kara Creek Fire.
Lane, Arrowhead Drive, Tom Cat Lane, Tomcat Creek Road, and Nefsy
Road. All of these roads were closed to non-emergency traffic.
Firefighters were suppressing four wildfires in the Black Hills of Wyoming and South Dakota,
ranging from 64 to 5,000 acres.

EVENT: California: San Gabriel Complex of Fires near Los Angeles, June
2016
CATEGORY: Manmade Aggravated By Natural Conditions
The area of the San Gabriel Complex seen from Mt. Wilson at
6:05 a.m. PDT June 22, 2016. The fires are on the right side of the
picture on the far side of the ridge. Very little smoke is rising
above the inversion.
The combined acreage for the two fires was 4,900 acres
according to the U.S. Forest Service — 1,200 acres for the
Reservoir Fire and 3,700 acres for the Fish Fire. The mandatory evacuations for parts of the city of
Duarte and in the national monument were effected.

At press conference fire officials at the Fish and Reservoir Fires said the expected nighttime down
slope winds that intensified caused an increase in fire activity, pushing the Fish Fire down the steep
slopes above Duarte, California. With the assistance of at least one water-dropping night-flying
helicopter firefighters were able to prevent the loss of any structures.After a Chief with Los Angeles
County Fire Department said they put out the fire at the base of the slopes behind the residences
Fire officials expect the two fires to merge. The U.S. Forest Service reports that the size estimates of
the fires are 3,000 acres for the Fish Fire and 2,400 acres for the Reservoir Fire.

Map showing heat detected on the Fish and Reservoir Fires at 1:21 p.m. PDT June 20, 2016.

Two wildfires starte on 20th June 2016 near Los Angeles and both got off to a roaring start. The
map above shows the location of the fires at 1:21 PDT on Monday, about two to three hours after
they started. They have grown substantially since then.The Reservoir Fire ignited after a vehicle
accident on Highway 39 near Morris Reservoir on the steep slopes above Glendora, California.
Within about three hours it had burned 1,200 acres and required the evacuation of San Gabriel
Canyon recreation area. At 5:30 p.m. it was estimated at 1,500 acres.Highway 39 was closed. The
communities of Mountain Cove, Camp Williams, and Glendora Mountain Road were under a
mandatory evacuation.A spokesperson for the U.S. Forest Service used the term “extreme fire
behavior” when describing the Reservoir Fire.About an hour later of the Reservoir Fire, Fish
Fire broke out seven miles southwest of the Reservoir Fire near Brookridge and Opal Canyon roads
in Duarte. At last report it had burned 2,000 acres.

EVENT: Cedar Fire near Show Low, Arizona, June 2016
CATEGORY: NATURAL

Helicopter refilling water bucket on Cedar Fire. Satellite photo showing smoke from the Cedar Fire in Arizona, and the Dog
Head and North Fires in New Mexico. At 7 p.m MDT, June 15, 2016.

The Cedar fire started around noon on June 15th , 2016 and within a few hours had burned over
1,000 acres and forced the closure of Highway 60 A strong wind is pushing it toward Show Low,
Arizona.The Cedar Fire south of Show Low Arizona added another 5,000 acres on 21st June, 2016
to bring the number acres burned up to 40,340, according to the Southwest Geographic Area
Coordination Center. Most of the growth was on the east side, and on the west side near Highway
60.The Cedar Fire south of Show Low, Arizona continued to spread across the Arizona landscape.
The Incident Management Team reports that it had burned 45,918 acres.

The Cedar Fire. The date is uncertain, but it may be June 19, 2016.

Crews prepared lines on the south side from which they could conduct burnout operations to stop
the spread in that area.At a press conference that concluded a few minutes ago, it was clarified that
only one area is under evacuation notice for the Cedar Fire, and that is Forestdale, Arizona. Areas
under a pre-evacuation notice, which means to be prepared to evacuate if it becomes necessary,
include Show Low, Pinetop, Lakeside, Fort Apache, Hondah, and McNary.

Cedar Fire from MP 320 on State Route 260, west of Show Low. 8:22 p.m. MDT, June 15, 2016.

EVENT: L.A. County wildfire destroys 18 homes, kills one, United States
of America, July 2016
CATEGORY: NATURAL
A fire raging in Los Angeles County destroyed
at least 18 homes and killed one person,
whose body was found outside of a home in
Santa Clarita, according to local media
reports. Thousands
of
homes
were
threatened as the Sand fire doubled in size
from July 22nd to July 23rd 2016. Officials
had planned to lift evacuation orders for
some threatened neighborhoods, but changed
their minds after an unexpected wind event.
Drones had caused problems for firefighting
efforts on the Sand fire, according to a posting
from the incident management team on. Local
media reported that a drone flying in the Bear Divide area of the Angeles National Forest suspended
flight operations on July 24th 2016 for 30 minutes.
Some quick facts about the Sand fire:
Started: July 22, around 2:15 p.m. PST
Cause: Undetermined
Total personnel: 1,673
Size: 22,000 acres
Resources: 122 engines, 39 hand crews, 15 helicopters and 8 dozers.

EVENT: West Antelope fire spreads overnight, sending smoke over Salt
Lake City, United States of America, July 2016
CATEGORY: NATURAL

A heat map of the West Antelope fire, captured at 4:12 a.m on July 23, 2016, two days after the fire’s start.

Since July 22nd 2016, Salt Lake City residents saw smoke billowing from Antelope Island, where a
wildfire grew exponentially overnight. Lightning is believed to be cause of the fire, which ignited
July 21st 2016 night in the Utah State Park northwest of Salt Lake City. The fire grew from a few
hundred acres to around 8,000 acres by July 22nd 2016 morning, said Shayne Ward, a public
information officer. Fire and smoke were visible from Salt Lake City on July 22nd 2016 night.

The West Antelope Fire.

Officials from the Utah Department of Natural Resources posted on Twitter to warn area residents
to keep their drones out of the skies while firefighting aircraft headed to Antelope Island.

EVENT: Colorado: Hayden Pass Fire causes evacuations south of Salida,
United States of America, July 2016
CATEGORY: NATURAL
The Hayden Pass Fire that started July 7, 2016 19 miles
southeast of Salida grew substantially overnight. It had
burned approximately 5,000 acres on July 11 and was
about 3 miles southwest of Coaldale. At that time the
fire was very active. The fire was reported Friday, July 8
and had grown substantially toward the east and
southeast. It had spread into the lower elevations to
Coaldale and Highway 50 .The Hayden Pass Fire 17 air
miles southeast of Salida, Colorado added less than
1,000 acres on 12th July, 2016 mostly through activity
on the southeast side but also on the north side. Dozers
constructed fireline from Hayden Creek toward Big
Cottonwood drainage while a hotshot crew built line from Big Cottonwood drainage toward
Hayden Creek and the dozer line. Aircraft were used in those areas to slow the fire and support
firefighters on the ground.The Hayden Pass Fire near Coaldale, Colorado grew by about 1,000 acres
on July 14, 2016. and has burned approximately 15,700 acres.Evacuations, road, area and trail
closures were in effect and one structure had destroyed.The fire had spread south towards the Lake
Creek drainage and west of the Duckett fire scar of 2011. Structural protection teams were
installing sprinkler systems and removing vegetation around some structures out ahead of the fire.
Hayden Pass Fire at noon July 14, 2016

Hayden Pass Fire at 3 p.m. July 10, 2016. Hayden Pass Fire grows to 12,000 acres on July 11th 2016; mandatory evacuations
ordered.

The spread of the Hayden Pass Fire southeast of Salida, Colorado slowed Monday evening (July 11th
2016) after the wind diminished. As recorded by a weather station at Salida, from 9 a.m. until
around sunset a strong 15 to 30 mph west wind pushed the fire with gusts of 24 to 36 mph. After
midnight it was only blowing at zero to 7 mph while the temperature dropped to 50 degrees and
the relative humidity increased to 48 percent.The fire was about 1.6 miles southwest of Coaldale
and 17 miles southeast of Salida. The Hayden Pass Fire 19 miles southeast of Salida, Colorado added
several thousand acres to its total.

3-D map looking northwest showing heat detected by a satellite over the Hayden Pass Fire. The red dots represent areas
burned between 3:05 a.m. and 2:23 p.m. July 11, 2016. The GOES East satellite easily detected smoke from the Hayden Pass
Fire on Monday afternoon.

The Hayden Pass fire started on the San Isabel National Forest and spread into the Sangre de Cristo Wilderness on the Rio
Grande National Forest.The area is under a Red Flag Warning on July 11th 2016.

EVENT: Second large wildfire in a week on Maui, Hawaii, United States of
America, July 2016
CATEGORY: Manmade Aggravated By Natural Conditions
From the Maui News in Hawaii: “The second large brush fire in a week burned to within 50 to 100
feet of a home at the top of Ehehene Street in Ukumehame, shut down Honoapiilani Highway for
about 30 minutes, and blackened at least 300 acres, a Maui Fire Department official said.Fire
Services Chief Edward Taomoto said that the 300 acres burned was a conservative figure and was
increased overnight. The fire was not contained on July 1st 2016 night, he said. This fire in the
Ukumehame-Olowalu area comes as fighters had a 4,700-acre Maalaea-to-Ukumehame blaze nearly
contained. Fire officials said that the fast-moving fire that began July 2 was 80 to 90 percent
contained.”

EVENT: Fire in Madeira, Portugal, August 2016
CATEGORY: Manmade Aggravated By Natural Conditions

Location: Mainland Portugal and Madeiraarchipelago
Total fires: At least 515 as of August 9th 2016.Buildings destroyed: 37
Injuries: One seriously burned, scores of others treated for smoke inhalation

Fatalities: A least 4
The 2016 Portugal wildfires are a series of wildfires that burned across mainland Portugal and the
Madeira archipelago in the north Atlantic Ocean during August 2016 that prompted the evacuation
of more than one thousand people and destroyed at least 37 homes near Funchal on Madeira island.
Flights were also disrupted at Madeira Airport due to high levels of smoke. At least seven major
fires were burning out of control in the north of Portugal on August 9, according to officials. The
authorities say around 3,000 firefighters were trying to extinguish hundreds of forest fires across
the country. An emergency was declared in Portugal's northern Norte Region as firefighters battled
numerous wildfires. On the 9th of August 2016 a fire, allegedly by arson, started at the S.
Roque parish in Madeira that quickly spread throughout the region of Southern Madeira and to its
capital Funchal. However, this was later redacted due, according to him, the fire. Wildfires on
the Portuguese archipelago of Madeira had taken the lives of three civilians and destroyed over 150
homes while firefighters on the mainland were battling nearly 200 blazes. The fire had reached
Madeira’s largest city, Funchal, which has a population of 110,000. The iconic five-star hotel
"Choupana Hills" was also gutted by the flames. Three suspects of arson are currently detained and
one of them is currently in pre-trial detention. Madeira is in the north Atlantic, 530 miles southwest
of Portugal. The terrain on the popular tourist island is very steep which no doubt presents a
challenging environment for firefighters.

The red dots on the photo of Madeira represent heat detected by a NASA satellite on August 10, 2016. Smoke can be seen
drifting off to the southwest.

EVENT: Wildfires rage Spain; one firefighter killed, August 2016
CATEGORY: Manmade Aggravated By Natural Conditions
A Spanish wildfire which started when a German lit his spoiled toilet paper was finally brought
under control as 500 residents were evacuated and a forest worker was killed. In Spain, authorities
said firefighters had managed to bring a six-day-old forest fire on the Atlantic island of La Palma
under control and were allowing evacuated residents to return to their homes. The regional
government for the Canary Islands archipelago said the measure affected 500 residents evacuated a
day earlier from the town of Villa de Mazo. The fire claimed the life of one forest worker and has
destroyed more than 4,000 hectares (9,900 acres) of forest on the volcanic island off the northwest
coast of Africa.”

EVENT: Five wildfires burning in Yellowstone and Grand Teton National
Parks, August 2016
CATEGORY: NATURAL

There were five wildfires burning in
Yellowstone and Grand Teton National
Parks in Wyoming and Montana, which
together have burned over 28,000 acres.
Yellowstone National Park fires

Fawn Fire, 1,496 acres in the northwest
corner of the park. it started August 4 .
 Maple Fire, 22,448 acres 4 miles east of
West Yellowstone, Montana. It was first
The Maple Fire, August 15, 2016.
reported by personnel in a smokejumper
aircraft passing over the park. The fire had
come very close to US Highway 20, but did not crossed it. The highway leads to the west entrance
into the park. Had smoke or fire activity increase, pilot cars may be used to safely escort vehicles
through the area.
 Buffalo Fire, 2,279 acres, in the north-central part of the park, 3 miles northeast of Tower
Junction (US Highway 212 and the Grand Loop Road) and half a mile south of the park’s
northern boundary. Since it was reported on August 13 it has been managed under a
combination of monitoring and point-protection strategies.
 Boundary Fire, 192 acres in Montana 5 miles north of West Yellowstone, Montana and very
close to the park’s western boundary. Park personnel had actively suppressed this fire.


Grand Teton National Park


Berry Fire, 1,785 acres in the north end of the park, one mile west of the northern end of
Jackson Lake, and 2 miles west of Highway 89 .

The south entrance into Yellowstone National Park was closed by the Berry Fire .On 19th August
2016 the fire spread farther into the Bridger-Teton National Forest after burning out of Grand
Teton National Park. The northeast and south sides were the most active where it moved about half
a mile beyond the previous perimeter. The incident management team is called the fire 6,819 acres.
The Berry Fire in Grand Teton National Park more than doubled in size on 18th August 2016,
closing Highway 89 which leads to the south entrance of Yellowstone National Park. The highway

was closed at Leeks Marina road (south) and the Flagg Ranch (north) .It then spread into the John
D. Rockefeller Jr. Memorial Parkway and the Bridger-Teton National Forest. Lizard Creek
Campground had been evacuated.

Berry Fire, Aug 15, 2016.

EVENT: Millions of acres burnt in Siberia, Russia, September 2016
CATEGORY: NATURAL

Fires in Russia detected by a NASA satellite September 28, 2016.

Many wildfires burnt in eastern Siberia, which created massive amounts of smoke. Greenpeace
reports that almost 5 million acres were involved. The fires had forced school closures in Bratsk
and Ust-Kut in the Irkutsk region where thousands of children have been sent home according to
local media.

EVENT: Trabuco Fire caused by golfer’s club striking rock, California,
United States of America, September 2016
CATEGORY: Manmade Aggravated By Natural Conditions
Investigators with the Orange County
Fire Authority had determined that the
September 6, 2016 Trabuco Fire started
from sparks created when a golf club
struck a rock. The fire burned about 20
acres adjacent to the Arroyo Trabuco
Golf Club (map) in Mission Viejo in
Orange County, California.
From the Orange County Register:
“The golfer had hit the ball into the
rough,” Orange County Fire Authority
Capt. Larry Kurtz said. “As he was trying to get it out he accidentally hit a rock and it started a
fire.”Kurtz said the golfer was cooperative and tried to put out the sparks but the flames grew fast
and “got out of control.”
Trabuco Fire, September 6, 2016.

This is not the first time this has happened. It is at least the third time in Orange County and the
second time at Arroyo Trabuco Golf Club.








In June, 2011 at the Arroyo Trabuco Golf Club Steve Parsons used a titanium-clad 3-iron to
punch his ball out of the rough. The club struck an unexposed rock and seconds later he looked
down to see that he was standing in a ring of fire. Mr. Parsons and his golfing partner called 911
and tried putting it out with ice from a cooler and an open beverage, but had no success.
Thankfully the fire burned up to a cart path and went out.
August, 2010 golfers reported that a 12-acre fire ignited when a golfer, whose ball was in the
rough, struck a rock with his club, causing sparks which started the fire. It took hand crews,
helicopters, and 150 firefighters to put out the fire at the Shady Canyon Golf Club in Orange
County, California.
A fire investigator determined that a golf club striking a rock was one of the possible causes for
the Poinsettia Fire that burned five homes, 18 apartment units, one commercial building, and
600 acres on May 14, 2014 in Carlsbad, California. The fire started near a cart path on the 7th
hole on the Omni La Costa Resort and Spa’s golf course.
In 2014 researchers at the University of California at Irvine studied how golf clubs can cause
vegetation fires after two fires in Orange County where golf clubs were suspected as the culprit.

Below are excerpts from their report:




Titanium alloy golf clubs can cause dangerous wildfires, according to UC Irvine scientists. When
a club coated with the lightweight metal is swung and strikes a rock, it creates sparks that can
heat to more than 3,000 degrees Fahrenheit for long enough to ignite dry foliage, according to
findings published recently in the peer-reviewed journal Fire and Materials.
The researchers painstakingly re-created in the lab course conditions on the days of the fires.
Using high-speed video cameras and powerful scanning electron microscope analysis, they
found that when titanium clubs were abraded by striking or grazing hard surfaces, intensely hot
sparks flew out of them. In contrast, when standard stainless steel clubs were used, there was
no reaction.



“Rocks are often embedded in the ground in these rough areas of dry foliage,” Earthman noted.
“When the club strikes a ball, nearby rocks can tear particles of titanium from the sole of the
head. Bits of the particle surfaces will react violently with oxygen or nitrogen in the air, and a
tremendous amount of heat is produced. The foliage ignites in flames.”

EVENT: Large wildfire burns homes at Javea, Spain, September 2016
CATEGORY: Manmade Aggravated By Natural Conditions
A large wildfire on Spain’s Mediterranean coast had destroyed structures and forced 1,000
residents and holiday makers to evacuate. The fire started on 5th September in the Javea area, a
popular tourist resort at Costa Blanca and was attacked by 300 firefighters and 20 water-dropping
aircraft. They had the fire temporarily knocked down, but after sunset when the aircraft were
grounded it picked up again. The fire was still active 6th September morning. According to, The
Telegraph, the fire was started deliberately in three spots between Javea and Benitachell and has
burned approximately 20 homes. The army has been called in to assist firefighters.

The red dots represent heat detected by a satellite as a wildfire burned near Javea, Spain.

The fire started on one of the hottest days of the year when the temperature reached 40ºC (104ºF).

EVENT: Five of the most active wildfires in Carolina, November 2016
CATEGORY: Manmade Aggravated By Natural Conditions
2016 Southeastern United States wildfires
Location: Alabama, Georgia, North Carolina, South Carolina, Tennessee.
Date: October 23, 2016
Burned area: At least 80,000 acres (32,000 ha)
Cause: Several fires suspected to have been caused by arson
Buildings destroyed: 400 +
Injuries: ~74
Fatalities: 14

Above: The map shows the locations of some of the larger wildfires burnt in Tennessee, South
Carolina, North Carolina, and Georgia.

The 2016 Southeastern United States wildfires were a series of wildfires in the Southeastern United
States in October and November 2016. As of November 15, 2016, the U.S. Forest Service reported
tracking 33 wildfires that had burned about 90,000 acres (36,000 ha).
Firefighters from 21 states including Washington and Oregon have been part of the effort to fight
the blazesArson is believed responsible for several fires in the Nantahala National Forest where
46,000 acres had burned as of November 18. The Asheville Regional Airport reported no rain for
ten days after October 8, 2016, after which the area was considered to be in severe drought, while
Cherokee, Clay and Macon Counties were considered to be in extreme drought. A month later these
three counties and Graham and part of Swain were in exceptional drought, and ten other counties
were in extreme drought. Only a trace of rain fell in the month ending November 15 and the airport
reported a 10.8 inches (27 cm) deficit for the year 2016 as of November 18.Lightning and
accidental human activity such as campfires may have started some fires. Poor air quality is an
issue in Asheville and other parts of western North Carolina.]


Western North Carolina fires:
Smoke from the Tellico Fire near the Nantahala Outdoor Center

The Tellico Fire in North Carolina began October 23 in Swain County, North Carolina and had
burned over 5,600 hectares (14,000 acres) as of November 18, 2016. The Boteler Fire in Clay

County, North Carolina began October 25 and had burned 3,600 hectares (8,900 acres) as of
November 18.


The Party Rock Fire in North Carolina,
which McCrory called number two in the country, began November 5 and as of November 18
had burned 2,900 hectares (7,200 acres) and resulted in the evacuation of 1000 people in the
areas of Bat Cave, Chimney Rock and Lake Lure. People were allowed to return to Chimney
Rock on November 21, 10 days after they left. Firefighters who came mostly from the eastern
part of the state had watched buildings in the towns while local fire departments covered their
areas. Lake Lure was the headquarters for operations. On November 30 a man was arrested for
setting two Macon County fires. As of December 6, substantial rain had helped greatly in the
effort to bring under control as many as 34 fires which had burned 60,000 acres.



North Georgia fires
The Rough Ridge fire in the Cohutta Wilderness of Georgia, believed to have started from a
lightning strike October 16, 2016,had burned almost 11,300 hectares (28,000 acres) by
November 20, making it one of the largest fires ever in Georgia, and resulting in an air quality
alert in Atlanta. The Rock Mountain fire was about 4,250 hectares (10,500 acres) as of
November 20, 2016 and caused the evacuation of Dream Catcher Cover north of Tate City,
Georgia. As of December 8, the Rough Ridge fire was contained.



East Tennessee fires
Main article: 2016 Great Smoky Mountains wildfires.
On November 11, 2016, a Chattanooga man was arrested for setting 3 separate fires north and
west of the city. Over 500 acres had been burned in connection with these fires. On November
16, 2016, two men were arrested for arson in separate wildfire incidents in Tennessee. In
Sequatchie County, an Alabama man admitted to dropping a cigarette in a pile of leaves,
watching it burn and leaving without putting it out. In Monroe County, a resident was arrested
for starting a burn on personal property, against the burn ban, that got out of control.
As of November 17, 2016, Tennessee Division of Forestry reported 64 fires that had burned
17,734 acres. The largest was in Morgan County in the White Oak Circle area covered about
1900 acres but was contained. Another on Neddy Mountain in Cocke Countyhad burned 1116
acres but was mostly contained. By November 21st, just 95 acres were reported still burning in
Tennessee, and at least half of the state's fires were reported to be started in connection with
arson.



On November 28, the Chimney Tops 2 fire started in the Chimney Tops of the Great Smoky
Mountains National Park. With the aid of strong winds and dry conditions, the fire quickly
broke into multiple fires and spread across the mountains above and around Gatlinburg,
Tennessee. By the evening hours the fire had reached the downtown area of Gatlinburg,
resulting in the evacuation of over 14,000 people, along with causing damage in and around the
town.[26] By November 29, the wildfires had claimed at least three lives. An additional four
people were later confirmed dead the next day. As of December 4, the Chimney Tops 2 fire had
burned 17,006 acres. A total of 14 people died and 134 others were injured in the fires, while
over 1,600 structures were burned. On December 8th, the burn ban was lifted for 4 of the 51
counties in Tennessee to aid cleanup of tornadoes that happened on November 29th in
southeast Tennessee.

EVENT: Israel fires , November 2016
CATEGORY: Manmade Aggravated By Natural Conditions
Location: Various regions in Israel, mainly in Haifa, Judaean Mountains and the Sharon Plain.
Date: November 22, 2016–November 27, 2016
Causes: Arsons, Negligence, Weather conditions
Buildings destroyed: Over 560
Injuries: 180+22nd November 2016 a wave of fires (both wildfires and urban fires) began in Israel
from south as the Dead Sea area to Nahariya. Some of the fires occurred naturally; others were
arson attacks. On 28 November, after 8 days, the firefighting services announced that the
emergency condition was over, after firefighters fought 1,773, of them at least 39 were major fires
that required at least ten crews or more. The largest fire occurred in Haifa, where 527 apartments
were destroyed completely 77 buildings, leaving 1,600 people homeless. 75,000 residents, about a
quarter of the city's population, were evacuated from 11 neighborhoods. Other major fires occurred
in Zikhron Ya'akov, Jerusalem area as well as smaller fires all across Israel and the West Bank.
Israel's Nature and Parks Authority reported that more than 20,000 dunams (4,900 acres) of
forests, brushland and open space were burnt, the largest amount since the Mount Carmel forest
fire (2010).
While most of the fires were caused by weather conditions and negligence, some of the fires were
caused by arsonists suspected of being nationally motivated Arabs. Two Arab citizens of Israel
confessed they delibrately set up fires. At least 35 people were arrested on suspection of setting
fires or inciting to do so. More than 15 were citizens of the Palestinian Authority and at least 10
were Arab citizens of Israel. Officials in Israel has stated that the delibrate setting of fires is a form
of terrorism. As of 28 November, at least 25 cases of fires were caused by suspected arsons. The
fires came after two months of drought in the area. Regions of Jerusalem and the West Bank are
also affected. Officials identify "extreme weather", including high temperatures and dry winds, for
helping fires spread.
Fires


Haifa

Fires in Haifa occurred in dozens of areas and
they have consumed buildings in five different
locations. 75,000 residents of 11 neighborhoods
were evacuated by firefighters and the search
and rescue Kedem Battalion of the Home Front
Command. On 17:08 (ISTׁ) it was reported that
163 people were hurt including three children
and a 6 month old, mainly smoke inhalation.
One woman was moderately injured. 350
firefighters and 115 firefighting vehicles are
operating in the city. 3 residents were detained
by police forces under suspicion of arson after
being spotted near one of the epicentres. The
Great fire in Haifa, 24 November 2016
fire calmed down in the night between the 24th
th
and 25 and residents were allowed to return in 25 November's afternoon while the fire was still
raging out of the city. The damage cost from the fire in Haifa was estimated at 500,000,000 Shekels.


Zikhron Ya'akov

The fires in Zikhron Ya'akov started on 22nd November as a result of arson in the Givat Eden
neighborhood in the northern part of the town. 8 people, including two children and a 10-day old
infant were treated for smoke inhalation. 30 homes were burnt and at least 10 homes were
destroyed. Several roads were closed, including Highway 4 and Highway 70. Residents of Givat
Eden and the surrounding areas were evacuated and told to shut their gas lines. They were allowed
to return except for those whose houses were damaged when fire was brought under control after
29 hours of fighting. Public Security minister Gilad Erdan said that evidence has been found that the
initial fire in Zikhron Ya'akov was a result of arson involving gasoline.


Jerusalem mountains

Fires erupted at around 02:00 (IST), 25 November next to Beit Meir. All of the residents, includings
300 people at the guest house, mostly from nearby Shoresh were evacuated and some houses were
damaged. 25 firefighting crews were working at the scene and shortly before 05:30 the flames were
extinguished. The police began conducting search operations to find suspects. Residents reported
that they saw several suspects fleeing the area after the fire began to spread and the police arrested
one suspect.
Another two great fires erupted on near Nataf and Maale Hahamisha. The residents of Nataf were
evacuated as fire in Nataf burned several houses and a famous restaurant. The fire burnt 25,000
dunams (6,200 acres) in a nearby natural reserve. Remains of molotov cocktails were found and a
Palestinian man from the West Bank was arrested on suspicion of setting off the fires.
Halamish
Fires erupted on the eve of 25 November a great fire consumed large parts of Halamish and the
surrounding forest. About 40 houses were set ablaze, of which 15 were burnt to the ground.The fire
was the result of arson by Palestinians and was denounced by Israeli ministers as "terrorism of
fire".
Other fires
• Ein Tamar - fire erupted in a thorn field near the moshav. Four firefighting crews were sent.
•

Dvir - fire erupted at the Dvira forest near the kibbutz.

•

Lakhish - fire erupted in the Lakhish forest near the moshav.

• Kiryat Gat - fires erupted at two points near the Kiryat Gat intersection in the morning of
November 25. The main road in the city was closed and the train movement was canceled.
• Dolev - The first fire in the Israeli settlement of Dolev in the West Bank started in 22 November
and damaged three caravans in the northenmost neighborhood. 20 homes were temporarly
evacuated as 68 firefighters, assisted by volunteers worked to extinguish the fire over night.
Firefighter investigation has revealed that the fire was caused by arson.
• Talmon - the first fire in Talmon started in 23 November and several neighborhoods were
evacuated.
• Gilon - fires started on 22 November and caused 80 residents to be evacuated. Three houses
were damaged and electricity was temporarily cut. The fire was brought under control after several
hours.

• Kabul and Tamra - fire erupted between the two Arab towns in northern Israel at the night of 24
November.
• Har Halutz - fire erupted near the communal settlement on 24 November and was extinguished
in early morning hours of 25 November. The entire community was evacuated during the fire and
six houses were damaged.
• Iksal and Nazareth Illit - fire erupted between the Arab town and the mixed city in 24 November.
• Ka'abiyye - fire erupted near the Arab town. Five houses were evacuated in a precautionary step.
• Ya'ad - fire erupted near the moshav on 25 November. Residents of 15 houses were evacuated
until the fires were extinguished in the afternoon.
• Geulim - fire erupted near the moshav on 25 November. No damage was made.
• Binyamina - fire erupted next to the town. One man in his forties was hurt from smoke
inhalation.
• Harashim - fire erupted in the communal settlement in 25 November and was extinguished in 26
November. Residents of the southern part of the locality were evacuated during the fire.
• Daliyat al-Karmel - fire erupted in the Druze town in 25 November and was extinguished by six
firefighter crews.
Some of the fires were suspected to have been caused by arsonists. The Israel Police commissioner
Roni Alsheikh and the Israel Security Agency announced that the arsons are "likely nationalistically
motivated" and that suspects were arrested. Gilad Erdan, Israel’s public security minister, told
Army Radio that the professional assessment was that almost half the fires were the result of arson.
Prime Minister Benjamin Netanyahu attributed the fires to “natural and unnatural” causes and said
that “any fire caused by arson or incitement to

EVENT: Peru declares state of emergency over deadly forest fires, South
America, November 2016
CATEGORY: Manmade Aggravated By Natural Conditions
Blazes have burnt 12,000 hectares, including five protected natural areas. Endangered species
under threat from fires. Thirty-one firefighters normally based at Machu Picchu had deployed to
the northern areas worst affected by the fires. Peru had declared a state of emergency in seven
districts in the north of the country where forest fires have killed two, injured four and burnt nearly
12,000 hectares (30,000 acres) of land, including five protected natural areas. Wildfires have
spread to 11 regions across the country, according to Peru’s civil defence institute, in what
scientists say may be the worst drought in more than a decade. Peru’s environment minister, Elsa
Galarza, said a special brigade of firefighters had been deployed to the worst-affected areas in the
north. The 31 firefighters are normally stationed in the Inca citadel Machu Picchu, the country’s top
tourist attraction. Endangered animal species such as the spectacled bear – which inspired the
Paddington Bear children’s stories – and the white-winged guan are under threat from the blazes.
Other rare species such as jaguars, howler monkeys and the collared anteater, are seeing their
habitat destroyed inside the protected areas, which include the Amotape mountain range and
Cutervo national park.

Córdoba, who has been working with park guards, volunteers and local firefighters to control the
blazes since they began last week, said they were gradually bringing the flames under control.
“The people have a bad habit of burning to clear land for cultivation at this time of year they rely on
the rains to put them out, but the rains didn’t come,” he told. In nearby Querecoto, Aurora García
Samame, a 63-year-old farmer, said the district had lost hundreds of head of cattle in the fire which
took hold on Sunday. “The sky turned black, we lost our crops to the flames and the fire spread to
the forest in the mountains. It’s impossible to stop,” she said.
Ernesto Ráez, a former adviser with the environment ministry, said the government was given due
warning of the possibility of forest fires in mid-August. He said he and 23 other scientists sent an
open letter to authorities in Brazil, Bolivia and Peru warning of the grave risk due to drought
conditions over the last year. A reply was received from the environment ministry but there was no
response from the agriculture ministry which is responsible for dealing with forest fires.

Bolivia declares state of emergency over worst drought in 25 years

Ráez, a tropical ecologist working
with
environmental
NGO ProNaturaleza, added Peru needed a
rapid response contingency plan for
forest fires due to the “increasing
frequency and intensity of severe
droughts which might be related to
climate change”. Speaking on
national radio on Wednesday, Peru’s
agriculture minister, José Manuel
Hernández accepted the country was
ill-prepared to deal with this type of
emergency. “We’ve been prepared
for floods but we’re not prepared for
fires like this,” he said.

EVENT: Tennessee wildfires kill three and force thousands to evacuate,
United States of America, November 2016
CATEGORY: NATURAL
Fire near Gatlinburg, fed by high winds and drought conditions, has destroyed buildings, knocked
out power and canceled school classes
The national guard has been called in to aid with wildfires tearing through forests in Tennessee that
had killed three people, forcing thousands to evacuate and left many without power on Tuesday,
local emergency responders said. The fire was fanned overnight by winds up to 87mph and
extremely dry conditions due to an ongoing drought across the south, but firefighters were hopeful
that an oncoming storm could provide some much-needed relief. Officials say the wildfire has set 30
structures ablaze in Gatlinburg, including a 16-story hotel. About a dozen people have been injured.
The Tennessee emergency management agency (Tema) Emergency officials ordered evacuations in
downtown Gatlinburg, Pigeon Forge and other areas of Sevier County near the Great Smoky
Mountains. About 14,000 residents and visitors were evacuated from Gatlinburg alone.

At least a dozen people were taken to hospitals, including some with burns. No deaths were
reported and officials said they had not received any reports of missing people. The news of
the fire struck home for people across the state as Gatlinburg is a popular vacation
destination for Tennesseans.

The wildfire started in Great Smoky Mountains national park, fanned by strong gusts and further
exacerbated as falling trees took down power lines which ignited more flames.
The fire reached the local Dollywood theme park, in the east Tennessee town of Pigeon Forge, and
guests in neighboring cabins were forced to evacuate. Dolly Parton had appeared in a video on
Sunday, promoted by the National Park Service, calling for people to prevent fires by observing
burn bans and reporting fires.
East Tennessee Red Cross called on people to avoid Gatlinburg, Pigeon Forge and the Smoky
Mountains area as emergency services evacuated those towns. Employees of the Ripley’s Aquarium
of the Smokies in Gatlinburg were also evacuated, local news outlet WATE reported, and the
aquarium reportedly took safety measures to ensure the animals inside were not affected by smoke
inhalation. Ryan DeSears, general manager of the aquarium, told WBIR-TV that workers were
anxious to return to check on the wellbeing of the 10,518 animals.
Based on preliminary surveys, the Westgate Smoky Mountain Resort & Spa in Gatlinburg “is likely
entirely gone”, Tema said in a news release. The agency had previously said it had reports that the
Ober Gatlinburg amusement park and ski area had been destroyed as well, but resort officials
checked in and said the property was fine.

EVENT: Firefighters battling two fires in central Virginia, United States of
America, November 2016
CATEGORY: NATURAL

Above: Smoke from the Eades Hollow and Mount Pleasant Fires can be seen in a satellite photo taken Wednesday afternoon,
November 23, 2016.

Two wildfires in central Virginia were very active on November 23rd, 2016, creating smoke that
drifted northeast toward Washington, DC.
The Mount Pleasant Fire has burned 4,400 acres since it started November 19th, 10 miles northwest
of Amherst, Virginia on the George Washington and Jefferson National Forests within the Mount
Pleasant National Scenic Area. On November 22nd, 2016 the fire grew by 1,689 acres. The Eades
Hollow Fire 16 miles northeast of Amherst have blackened 922 acres, growing by 422 acres on
November 22nd, 2016.

Mt. Pleasant Fire. Virginia.Wildfire smoke forecast for 6 p.m. ET November 23rd, 2016.

EVENT: Horton Fire causes evacuations southeast of Boone, North
Carolina, United States of America, November 2016
CATEGORY: NATURAL

Above: The Horton Fire, as seen from the entrance to Blue Ridge Mountain Club at 5 p.m. November 22nd, 2016. Burnout
along Sampson Road on the Horton Fire, November 22, 2016

A fire that started November 22nd 2016 evening seven miles southeast of Boone, North Carolina
forced some residents to evacuate. By November 23rd 2016 afternoon according to the incident
management team, the Horton Fire had burned 700 to 800 acres.The fire was in steep, heavily
wooded country, and threatened 55 homes six miles east of Blowing Rock, NC.The Horton Fire
seven miles southeast of Boone, North Carolina was very active November 20th 2016 night,
continued to spread to the east and southeast. It burnt on all sides of Dugger Mountain northeast of
Joe’s Creek and has covered an estimated 761 acres as of November 20th 2016 night. No homes
were destroyed but 55 were threatened. Firefighters burnt out fuels around structures in order to
protect them. Mandatory evacuations were in effect near Watson Drive.

EVENT: Fire in New South Wales, Australia, November 2016
CATEGORY: NATURAL

Above: Photo of the Lone Pine fire at Port Stephens. The fire crossed the Pacific Highway near Tarean Road and was moving
east toward Scotts Road. New South Wales Rural Fire Service

Numerous wildfires kept firefighters in New South Wales busy in first week of November.
November 5, 2016 U.S. time. 52 bush and grass fires burning across NSW. The Lone Pine Fire (Port
Stephens) closed the Pacific Highway again, mainly due to smoke.
As below, the infrared mapping system the Aussies use provides an excellent image showing the
location and intensity of a fire.

This is a infrared linescan image of the Lone Pine fire that burned north of Karuah. New
South Wales Rural Fire Service on November 5th 21016.

EVENT: Two large wildfires in Colorado, December 2016
CATEGORY: Manmade Aggravated By Natural Conditions
Two fires on 15th & 16th December 2016 (2 days) in Colorado have burned a total of almost 2,200
acres.

The red-shaded area was under a Red Flag Warning December 16, 2016

The largest fire started 15th December 2016 night when very strong winds blew over a truck which
then skidded along the road, creating sparks. The blaze, now contained, burned about 2,000 acres
near Interstate 25 south of Walsenburg, Colorado.
A fire near Loveland, Colorado also started 15th December 2016 night. Loveland Fire and Rescue
reports say that they have it contained at 189 acres.
A large portion of southeast Colorado was under a Red Flag Warning on 16th December 2016, but it
expired at 6 p.m.

EVENT: Wildfire at Gatlinburg, December 2, 2016, Tennessee contd.
United States of America, December 2016
CATEGORY: Manmade Aggravated By Natural Conditions

Above: Map showing the perimeter of the Chimney Tops 2 Fire at Gatlinburg, Tennessee as of 11 p.m. ET December 1, 2016.
Map of fires in Great Smoky Mountains National Park. The yellow dots that may be heat from the Chimney 2 Fire were
detected by a satellite at 2:09 a.m. EST November 27, 2016

The National Park service estimates that a total of 15,000 acres have burned in Great Smoky
Mountains National Park and in the areas in and around Gatlinburg and Pigeon Forge. The Chimney
Tops 2 Fire that burned into the city on November 29 has been mapped at 17,859 acres. The
estimated number of structures destroyed officially remains at 700; About 100 homes in Seiver
County Tennessee have been either damaged or destroyed in wildfires that started in or near Great
Smoky Mountains National Park in eastern Tennessee. The state’s Emergency Management Agency
(TEMA) which conducted a quick preliminary survey, reported at 3 a.m. ET 29th November that
about 10 of those homes were in Gatlinburg. In addition, 30 other structures in Gatlinburg have
been damaged or destroyed, including a 16-story hotel on Regan Drive and the Driftwood

Apartments near the Park Vista Hotel. State Highway 441 heading into Gatlinburg is closed, except
for emergency traffic but it was open for evacuating residents. Over 12,000 residents were without
power and 1,200 were sheltered at the Gatlinburg Community Center and the Rocky Top Sports
Park. Of the 13 who died, 12 were killed in the fires, and one person died of a heart attack after
fleeing and being exposed to smoke Presumably the fire within the park was the Chimney Tops 2
Fire, which started November 23 and was reported to be 10 acres November 27. Apparently the
NPS was not able to completely suppress the fire during that four-day period. Unpredicted, extreme
weather conditions on November 27 afternoon through November 28 led to the exponential spread
of fires both inside and outside of the National Park. Severe wind gusts of over 80 mph,
unprecedented low relative humidity, and extended drought conditions caused the fire burning in
the National Park to spread rapidly and unpredictably, in spite of suppression efforts on Sunday
that included helicopter water drops. Wind gusts carried burning embers long distances causing
new spot fires to ignite across the north-central area of the park and into Gatlinburg. In addition,
high winds caused numerous trees to fall throughout the evening on Monday bringing down power
lines across the area that ignited additional new fires that spread rapidly due to sustained winds of
over 40 mph.
The Tennessee National Guard was in the process of mobilizing 100 personnel from East Tennessee
to assist Sevier County with transporting 1st responders, removing light debris, and assisting with
welfare checks

State Troopers hiked in to devastated areas in Gatlinburg, TN to rescue and escort out trapped residents. A fire in
Great Smoky Mountains National Park, November 28, 2016.

At least 50 to 60 engines from fire departments in east Tennessee had responded to assist. Great
Smoky Mountains National Park officials have closed all facilities in the park due to the extensive
fire activity and downed trees. The voluntary evacuation for Gatlinburg had escalated to an urgent
evacuation of the entire city. Officials had ordered the evacuation of the Twin Creeks area, as well as
the Elkmont and Park Headquarters housing areas. These fires were sending large quantities of
smoke into nearby Gatlinburg, Tennessee. According to WJHL, on 1st December 2016, afternoon the
Gatlinburg Fire Department was going door to door asking residents to voluntarily evacuate.

EVENT: Bushfire in Western Australia closes highway, stranding
hundreds of travelers, December 2016
CATEGORY: NATURAL

Above: Wind in Western Australia produces an interesting trajectory of smoke from a bushfire near Madura. NASA image,
December 7, 2016 U.S. time.

A large bushfire in Western Australia forced authorities to close a major highway resulting in
hundreds of long-haul truckers and tourists being stuck on the road for hours. Some of them were
stranded between roadblocks that were 170 kilometers (105 miles) apart. December 7th 2016
morning the Eyre Highway across the Nullarbor was closed between Caiguna Roadhouse and
Madura. By evening it was open again. There were two large fires south of the highway that were
being pushed by the wind toward the road. The fire started from lightning occurred on December
3rd 2016, 20 kilometres (12 miles) south of Cocklebiddy.

Bushfire near Madura, Western Australia.

SMOG
EVENT: Beijing smog: pollution red alert declared in China capital and 21
other cities, December 2016
CATEGORY: Manmade Aggravated By Natural Conditions

A photo taken from the China Zun, a skyscraper under construction in Beijing, shows the city being shrouded in heavy smog
on Friday.

Many parts of eastern China were put on orange alert on December 4, 2016, when heavy smog
veiled large swaths of the country. The haze stranded passengers at airports in northern China and
slowed down city life in Beijing, which reached orange alert level on December 1.
An orange alert signals heavy pollution—a PM2.5 (particulate matter) density of more than 150
micrograms per cubic meter of air—for three consecutive days. Such high concentration of fine
particles in the air can cause lung and heart problems for vulnerable individuals, including
asthmatics, children, and the elderly.
On December 5, it was reported smog blanketing more than 60 Chinese cities.
Low winter temperatures exacerbate smog since they cause temperature inversions. Warm air
settles atop a layer of cooler, denser, smog-ridden air, trapping it like a lid. High concentrations of
smog frequently appear in cities like Beijing during winter. Beijing authorities have declared a fiveday pollution “red alert”, shutting schools, ordering thousands of vehicles off the roads and telling
residents to stay indoors, after the Chinese capital was enveloped by a shroud of toxic smog that is
expected to linger until Wednesday.
The warning – the first since Beijing’s inaugural red alert in December last year – was officially
implemented at 4.20pm on Friday as a nicotine-tinged haze rolled into the city.
“Smog invades Beijing,” tweeted Xinhua, China’s official news agency, stating the arrival of what city
officials have controversially decided to classify as a “meteorological disaster”.
A second Xinhua tweet showed the skies blackening over the course of Friday as toxic air swept
into the northern city of 21 million citizens.

China’s ministry of environmental protection reported that 21 other cities across north and central
China had also declared pollution red alerts, including Tianjin, Shijiazhuang, Taiyuan and
Zhengzhou. A red alert is the highest level of a four-tier warning system introduced as part of
China’s high-profile war on pollution.
Nurseries and primary schools across Beijing had been told to close until 7th December 2016 when
the smog is expected to lift.
Road works were suspended; older and “dirty” high-emissions vehicles were forbidden from taking
to the roads; and heavily polluting industries such as steel plants were ordered to halt or slow their
operations.
City officials were also reported to have “penalised” 388 people for igniting outdoor barbecues and
fires. But Dong Liansai, a Beijing-based climate and energy campaigner for environmental group
Greenpeace, said coal-fired power stations, not barbecues, were to blame for the unusually severe
bout of pollution. “Coal is the No 1 source,” said Dong, warning that the smog contained tiny
airborne particulates known as PM2.5 which were linked to numerous “adverse health effects”

including lung cancer, asthma and heart disease. Dong said the declaration of the red alert was a
positive step that would help temporarily reduce emissions and pollution levels. “But this is only a
short-term measure. If you want to solve the problem of air pollution then you really need to have a
long-term policy,” the campaigner added. “And given that coal is the No 1 source we really
recommend a nationwide cap on coal consumption … that would help accelerate the transition
away from coal.”
Dong said the smog was “a reminder, after a period of improvement over the last few years, that
there is still a lot to do in the future”.
Speaking to the New York Times this week, Beijing-based environmentalist Ma Jun said China had
made “huge progress” in tracking the sources of air pollution over the past decade and had also
become much more transparent in releasing information about the blight.

EVENT: Paris, France & London, United Kingdom takes on winter smog,
December 2016
CATEGORY: Manmade Aggravated By Natural Conditions
The French and British capitals were grappling with dangerous levels of air pollution this
week - conditions in winter help smog stick around. The mayor of Paris wants to ban diesel
cars to stem it.

Thick, polluted air clouds the picturesque of the Eiffel Tower in Paris. For several days in a row now, the air pollution has
exceeded the maximum permitted levels for particulate matter.

Paris and London are both choking under heavy levels of smog this week. The French tabloids are
blaming "German air," while the British tabloids are blaming "French air" - which demonstrates,
above all, how air pollution has no borders.

Paris has banned all cars with odd-numbered license plates from driving in the city on
(06.12.2016), in an effort to halve the automobile traffic that is the main cause of pollution. Mayor
Anne Hidalgo has made all public transport free for the day.
In London, Mayor Sadiq Khan has issued an air pollution alert and urged drivers to voluntarily leave
their cars at home. The British newspaper "The Evening Standard" has reassured citizens that relief
from the "filthy French air" will come soon, "as Atlantic air arrives."
The high concentration of dirty air in London is actually the result of home-grown pollution
combined with pollution blowing in from across the channel. A lack of wind at the moment means
the still air is trapping the pollution in place.
This week's incident comes exactly 64 years after the "great smog of London." That four-day-long
incident is estimated to have killed 4,000 people and made 100,000 ill.

The "Great Smog of London" blanketed the British capital in 1952

EVENT: Haze over the Indo-Gangetic Plain, January 2016
CATEGORY: Human Induced
As is often the case in winter, a thick river of haze
hovered over the Indo-Gangetic Plain in January 2016,
darkening skies over northern India and Bangladesh.
On January 3, the Moderate Resolution Imaging
Spectroradiometer (MODIS) on NASA’s Terra satellite
captured this image of haze hugging the Himalayas and
spilling out toward the Bay of Bengal.
Cause: The haze likely resulted from a combination of urban and industrial pollution,
agricultural and cooking fires, and a meteorological phenomenon known as
a temperature inversion. Usually the air higher in the atmosphere is cooler than the air
near the surface, a situation that allows warm air to rise and disperse pollutants.
However, cold air often settles over northern India in the winter, trapping pollution near
the surface, where it has the greatest effect on human health.
Air pollution has emerged as a significant issue in India. Satellite observations show that
levels of both sulfur dioxide and nitrogen dioxide are rising. A recent World Health
Organization analysis of particulate pollution concluded that many of the world’s most
polluted cities were in India. Meanwhile, New Delhi, India’s capital city, has begun an
experiment that will keep half of vehicles off the road for the first two weeks of January
in an attempt to curb air pollution.

EVENT: Mercury-Laden Fog in California Coastal Cities, January 2016
CATEGORY: Human Induced aggravated by Weather conditions
Fog is an iconic aspect of the Northern
California climate, but many don’t
realize that this coastal fog is ladened
with mercury.
Research: Researchers at UC Santa Cruz
and other institutions found that coastal
California fog contains monomethyl
mercury.
For the past five years,
researchers
from
University
of
California, Santa Cruz and other institutions have been sampling fog in central California.
Two years ago, the researchers expanded their scope to seven locations stretching from
Monterey to Eureka as part of the Fog Net project, which is funded by the National
Science Foundation.
Researchers found the concentration of mono methyl mercury is 19 times higher in fog
collected on land compared to rain. They told the San Francisco Chronicle that exposure
levels are relatively low for humans, but the discovery still worried them.

“On a relative scale, the levels of mercury are quite low and of no health concern,” Peter
Weiss-Penzias, a professor at UC Santa Cruz, told the Chronicle. “But it does
bioaccumulate,” or build up in the food chain.
Fact: It’s already well known that monomethyl mercury bioaccumulates in aquatic food
webs, often making fish and other animals unsafe for human consumption.
But there has been nothing in the scientific literature about mercury in the fog and its
potential impact on terrestrial ecosystems until now. There haven’t been reports of
monomethyl mercury measurements in fog water in the scientific literature. But these
elevated concentrations suggest that fog could be a significant source in coastal
environments. The scientists determined that mesoscale eddies—large, circular currents
of water from the California current—are depositing dimethyl mercury into the fog,
where acidic marine aerosols—particles left over from evaporated droplets of ocean
spray—convert it into its monomethyl mercury form. That compound is then blown
ashore in the fog, where it is deposited on the coastal landscape.
Source: The source of monomethyl mercury in the ocean is debated, but emissions
from coal-burning power plants are likely to make a significant contribution.
So far, researchers have shown that, at the highest periods of fog, mercury levels in wolf
spiders along the coast exceeded the U.S. Food and Drug Administration’s three parts
per million safety threshold. And preliminary research on mountain lions showed that
larger animals are susceptible too. They believe mercury levels in these large cats could
be, on average, 10 times higher than those of their inland counterparts.

EVENT: Massive Chemical Explosion, China, August 2015
CATEGORY: Human Induced
An aerial view of the crater in Tianjin, China

In the wake of the deadly explosion that
ripped
through
Tianjin, China that
has claimed at least 114 lives and left 70
more still missing since last Wednesday 12th
August, attention is now being turned to
what might have triggered the disaster as
well as the toxic chemical brew released into
the environment.

Cause: While the exact cause is currently unclear, the
blast occurred at a warehouse owned by Rui Hai
International Logistics, a private company licensed to
handle potentially hazardous cargo, The New York
Times reported. Officials from the Tianjin Tanggu
Environmental Monitoring Station reported that the
company stored a number of toxic industrial
chemicals—sodium cyanide, toluene diisocyanate and
calcium carbide—and was licensed to handle highly combustible substances such as
compressed and liquefied natural gas.

Dangers: “Sodium cyanide releases hydrogen cyanide gas on contact with acids or
water. Hydrogen cyanide interferes with the body’s ability to use oxygen particularly
affecting the brain, heart and lungs and can rapidly lead to death, toluene diisocyanate
irritates eyes and airways and can cause asthma and fluid in the lungs (pulmonary
oedema), Contact of calcium carbide with water can result in fire and explosion. Calcium
carbide is corrosive to skin, eyes and airways and can cause fluid in the lungs
(pulmonary oedema),” Deborah Read, an associate professor at Massey University’s
Center for Public Health Research in New Zealand, described to the The National
Business Review the dangerous nature of these three chemicals on human health.
According to the Associated Press, the warehouse stored 700 tons of sodium cyanide, a
quantity that violated safety rules. Safety laws require facilities as such to be 1,000
(3,300 feet) away from residences, public buildings and highways, but the warehouse
was within 500 meters of both an expressway and a 100,000-square meter (1 millionsquare foot) apartment complex, the AP reported.
Victims: In addition to the death toll and those still missing, about 6,300 people have
been displaced and 721 have been injured, NBC News reported (via China’s Xinhua news
agency).

EVENT: Wildfires in U.S, August, 2015
CATEGORY: Natural aggravated by weather conditions
This wildfire season was predicted to be worst one yet and it looks like experts
are correct. More than 7.5 million acres have burned in wildfires this year—an area
roughly the size of Massachusetts—according to the National Interagency Fire Center.
This is the first time in 20 years that the area charred has exceeded 7 million acres by
this date, according to the National Interagency Fire Center.
The massive fire burning in north central Washington, dubbed the Okanogan Complex,
has surpassed last year’s record-setting Carlton Complex to become the largest fire in
the state’s history. The blaze is estimated to be 400 square miles as of Monday 24th
August. Fire spokesman Rick Isaacson told NBC News he fears the fire may burn until the
end of October when the rain and snow season arrives.
The fire was only 17 percent contained as of Tuesday with hot, dry and windy conditions
stymying the efforts of the nearly 1,300 people battling the flames. And Washington is
not alone. Idaho currently holds the dubious title for the highest number of active, large
wildfires. Eleven states are currently reporting at least one large fire: Arizona (1),
California (11), Colorado (1), Idaho (21), Louisiana (1), Montana (10), New Mexico (1),
Oregon (9), Texas (3), Utah (1) and Washington (12). That makes for a total of 71 active
large fires burning nearly 1.6 million acres. And only two of them (both in Texas) are
100 percent contained.

Map from AirNow showing the air quality from all the fires:
And then there’s Alaska, which is in a league of its own. Climate Central reports that
Alaska is entering a “new era for wildfires” due to the rapid warming of the Arctic. The
state has seen nearly 5 million acres burn—an area the size of Connecticut. At one point
earlier this summer, the state had more than 300 active blazes. Currently, the Last
Frontier is dealing with 166 active wildfires.
Measures: The U.S. Forest Service has nearly 30,000 fire fighters—the biggest number
mobilized in 15 years—battling the flames and they still had to call for backup. The
agency has now enlisted 200 members of the U.S. army, more than 1,800 members of the
National Guard and several dozen fire fighters from New Zealand and Australia. The
situation has become so desperate that, for the first time ever, fire crews are even asking
ordinary citizens to pitch in.
Effects: The blazes have cost millions of dollars, destroyed hundreds of homes and
forced thousands to evacuate across the western U.S. Just last week, a blaze in
Washington took the lives of three fire fighters and injured four others. The U.S. Forest
Service, which is spending more than $100 million each week nationwide, warns that it
is running out of money. The agency has already burned through half its budget and it’s
only August. It has had no choice but to pull funds from other programs to deal with all
the fires.
Precaution: The health impacts of all these fires are deeply concerning. Public health
officials across the West are warning people to stay indoors and avoid all physical
activity outdoors.

EVENT: Wildfires in Alaska, September 2015
CATEGORY: Natural
The President Obama visited Alaska to talk
about
climate
change,
he emphasized the extreme wildfire season the
state has experienced. Nearly 5.2 million
acres of land burned more than in any past year
on record except for 2004, when the total was
6.59 million.

Trees and vegetation remove carbon from the atmosphere through the process of
photosynthesis but burning them releases that stored carbon again. And in Alaskan fires,
you aren’t just burning trees, but also a thick layer of mosses and other plant life at the
forest floor. That’s what contains the large majority of the carbon, according to Michelle
Mack, a forest ecologist at Northern Arizona University.
NASA quotes “a quick back-of-the-envelope calculation is that we are probably looking at
emissions somewhere between 37 and 55 teragrams” of carbon. A teragram is
equivalent to a million metric tons. Moreover, because most of that carbon actually gets
emitted as carbon dioxide (which has a different mass than carbon), it is estimated
that probably about 118 to 176 million metric tons of carbon dioxide went into the
atmosphere this year as a result of Alaska’s fires. Moreover there was an additional
amount of hard-hitting methane emitted that, if converted to carbon dioxide
“equivalents,” ups the total emissions to 128 to 191 million metric tons.
If on average fires are bigger, more frequent, and/or more intense (like they have been
in Alaska during the last 15 years), the landscape will store less carbon on average and
this indeed impacts atmospheric CO2.
Fact: Burning in northern regions allows more
carbon emissions from permafrost, the biggest
problem of all. Beyond the direct carbon emissions
from fire, loss of the insulating organic layer is
likely to destabilize permafrost, leading to thaw,
decomposition and release of soil carbon that may
be hundreds to thousands of years old. These
permafrost carbon stocks are irreplaceable in the
current climate. Black carbon aerosol injected into
the atmosphere by boreal forest fires makes its
way into the Arctic, where it darkens snow, sea ice,
and the Greenland ice sheet. That, in turn, leads to more ice melting — and a warmer
Arctic.
Finally, Alaska only represents a small fraction of the total burning from northern fires
this year. Globally, wildfires in all regions contribute about 2 petagrams, or 2 billion
metric tons, of carbon to the atmosphere each year (although, again, most of this is
pulled back into the landscape eventually, unless fire trends change).
Impact: Alaska’s wildfires didn’t just damage tourism or cause smoke hazards for
people in cities like Fairbanks. They also emitted a pretty dramatic amount of carbon
dioxide in the atmosphere.

EVENT: Asian haze, October 2015
CATEGORY: Human Induced
Haze worsens in parts of Indonesia and efforts continue to put out forest fires causing
toxic air pollution in Indonesia and elsewhere in southeast Asia. Indonesia rules out
evacuations in forest fire areas. Troops battle fires as thousands fall ill in Malaysia,
Singapore and Singapore and Malaysia urged to share responsibility for fires.

Bangkok: Malaysia has ordered all schools to
close for two days as choking haze blanketing a
large swathe of south-east Asia is on track to
become the worst on record. The fog-like grey
smoke caused by slash and burn techniques
used to clear Indonesian forests has for weeks
caused health problems, flight delays and school
closures in Singapore and parts of Indonesia and
Malaysia. Indonesia is the fifth largest emitter of greenhouse gases, mainly from
deforestation.

final of swimming's World Cup.

Hundreds of thousands of people are suffering
acute respiratory infections as the region has
struggled to find an effective response to the
problem.
Malaysia's deputy Prime Minister Ahmad Zahid
Hamidi took a swipe at Indonesia as his country
cancelled sporting events including a marathon
for 30,000 runners and local soccer matches.
Singapore last weekend was forced to cancel a

The haze has even reached the Philippines island of Cebu which has suffered a week of
polluted skies.
Malaysia's education minister Mahdzir Khalid ordered his country's schools to close for
two days on Sunday, saying the haze is beyond Malaysia's control. "This issue has to be
addressed wisely and quickly as it can do harm to our children," he said. "We cannot
compromise with anything that may bring harm to children in our schools."
Similar crises have gripped the region each dry season for decades as palm oil plantation
owners have set fires to clear forests to meet rising global demand for the oil used for
cooking and in household products. But scientists predict the current outbreak is on
track to surpass 1997 levels when pollution soared to record highs in an environmental
disaster that cost an estimated US$9 billion ($12.7 billion). "If the forecasts for a longer
dry season hold, this suggests 2015 will rank among the most severe events on record,"
said Robert Field, a Columbia University Scientist based at NASA's Goddard Institute for
Space Studies.
Effects: In the Indonesian province of Riau alone officials say 44,000 people have
suffered acute respiratory infections. High levels were recorded across peninsular
Malaysia and Borneo. The NASA-linked Global Fire Emissions Database has estimated
this year's fires have released around 600 million tonnes of greenhouse gases.
Measures: The fires have raged despite Indonesia deploying more than 20,000 troops,
police and other personnel to fight them through water bombing and chemicallyinduced rainfall. Under criticism from its neighbours, Indonesia has investigated more
than 200 companies and ordered four to suspend operations for allegedly causing fires
on Sumatra and Kalimantan islands. But weak enforcement in Indonesia is exacerbated
by a lack of transparency about land ownership, making it harder to pinpoint and punish
perpetrators, experts say.

EVENT: Massive Methane Gas Leak in Los Angeles County, December
2015
CATEGORY: Human Induced
A major methane leak from a Los Angeles County
natural gas storage field is spewing huge amounts of
the potent climate change chemical into the air.
Nearly 2,000 elementary students whose schools are
nearby will have to enter different schools by midyear. Low flying aircraft have been instructed to
steer clear, and about 3,000 families have sought
relocation. Several lawsuits have been filed on behalf
of residents who say they've been harmed. Neither
efforts to capture the leaking gas nor to seal off the damaged well have been successful.
The carcinogen benzene was found well above expected levels in one government air
sample. This gas field provides for the basic needs of more than 21 million customers.
Effects: A natural gas leak in Los Angeles County has forced more than 2,000 families to
move temporarily. The leak began weeks ago - residents have complained of headaches,
nausea and nosebleeds. The leak is sending a potent greenhouse gas into the air.
Residents suffered from stomach ache, vomiting, headaches, bloody noses
Cause: The methane gas - the same gas that fires your stove or heater - is billowing out
of the ground from a field where the gas company stores it until it’s needed. But for
nearly nine weeks now, it’s also been reaching the community of Porter Ranch.
Measures: Two nearby elementary schools are closing for the rest of the school year,
meaning nearly 2,000 local children will have to finish at other schools. Investigations
into what caused the blowout of the well named SS-25 will be going on for months.

EVENT: Fog in North California, December 2015
CATEGORY: Human Induced aggravated by Weather conditions
Scientists have measured surprising levels of
mercury in the fog that commonly blankets
areas
from
Monterey
to
Humbolt
County. Northern California’s famous fog
carries a surprising amount of mercury,
according to new research. The levels aren’t
high enough to harm humans, but mercury
accumulates in wildlife and can climb up the
food chain, so it could be bad news for coastal
ecosystems.
While a small amount of mercury is naturally
present in the environment, people have
pumped more of the toxin into the air and ocean. Mercury concentrations in the rain
have increased about five fold since the Industrial Revolution.
Scientists reported these findings at the American Geophysical Union’s fall conference
last week. They’ve been collecting fog and ocean water from Big Sur to Humboldt County
to study the chemistry of water droplets, plankton and sediments.

Cause: Mercury emitted from coal-powered
plants and mining operations often finds its
way into the ocean, where it affects marine
ecosystems.
Effects: Mercury poisoning can damage the
brain and nervous system and impair
reproductive functions. Because a lot of fog is
acidic, it converts some of the gaseous
mercury that escapes during ocean upwelling,
which is common in Northern California’s
coastal waters, into a more solid form of mercury, called monomethylmercury. The fog
rolling in then brings it on land.
Research: The researchers found that concentrations of mercury in fog are 20 times
higher than they are in rain, and they estimate plants and animals in foggy areas have 10
times more mercury than those in other areas. Not a lot yet is known about fog as a
conduit of mercury pollution, so researchers are trying to learn more about the impacts
.There’s mercury along the coast at every level in the plants, in the herbivores, in the
carnivores. A study on wolf spiders in Elkhorn Slough found that mercury levels peaked
during August when it was the foggiest and exceeded FDA limits on mercury
consumption, if someone were to eat one. The spiders probably aren’t feeling toxic
effects, but the birds that eat the spiders could since the concentration of mercury
acuminates. Now the scientists are finding mercury in the whiskers and fur of mountain
lions in the Santa Cruz Mountains that are blanketed by redwoods and chaparral, which
receive 90 percent of their water from fog.

EVENT: Smog in China, December 2015
CATEGORY: Human Induced
Beijing chokes under 'hazardous' air pollution; red alert
on Beijing issues second red alert for smog. Beijing on
pollution 'red alert', but smog not as severe as forecast.
Iran closes capital's schools due to air pollution Second
red alert for Beijing smog comes into effect. Dense smog
continued to shroud China's largest cities on Saturday
though an approaching cold front began to clear the
skies, a day after a Beijing air-pollution alert forced the
cancellation of more than 200 flights from the nation's
capital.
Beijing's air was "severely" polluted while Shanghai was "heavily" polluted,
environmental authorities had said early on Saturday. By the afternoon, the
concentration of PM2.5 - particles that pose the greatest health risks - near Tiananmen
Square had dwindled to about 134 micrograms per cubic meter from 340 micrograms
earlier, according to the Beijing Municipal Environmental Monitoring Center. That's
lower than a peak of 647 on Christmas morning, when officials in the capital raised
pollution alert levels to orange, the second-highest on a four-grade scale. The World
Health Organization recommends PM2.5 exposure of no more than 25 over 24 hours.
The reading was 89 for Shanghai as of 2 pm Saturday versus 157 in the morning, that
city's government said.

The air quality improved significantly in the afternoon helped by cold weather, the
Beijing environmental center said on its website.
Chronic air pollution has spurred renewed calls for the government to make better
forecasts and act faster to clear the skies. Beijing this year has imposed two red alerts,
the highest on the scale, prompting measures including school closures, traffic
restrictions and factory operation limits. The government has shut down 17,000
companies for pollution offenses and another 28,600 were ordered to halt operations as
of October.
Earlier this year, Chinese President Xi Jinping appointed
a respected scientist, former Tsinghua University
president Chen Jining, to serve as environmental
minister. Late this year, Beijing started issuing red alerts
– shutting down polluting factories and limiting vehicle
usage – when forecasts showed three days of severe
smog ahead. This also was the year when China played a
leading role in an international climate change agreement. It’s hardly a coincidence that
China’s commitment under that pact dovetails with a domestic agenda – reducing
reliance on dirty coal to cut air pollution.
As has been widely observed, the Chinese Communist Party has a single overriding
priority – to stay in power. For several decades, environmental degradation was not
seen as a threat to that rule, since many Chinese were willing to accept pollution as the
price for an improved standard of living. But that is beginning to change. Chinese are
increasingly protesting toxic contamination and industrial projects, especially when they
are seen as posing a threat to their children.

EVENT: Air Pollution in 6 cities of the World, December 2015
CATEGORY: Human Induced aggravated by Weather conditions
Beijing and New Delhi are notorious offenders when it comes to air pollution, but they're
not alone.
1) Milan, Italy
Smog has been blanketing parts of Italy in recent weeks, marring usually picturesque
skylines with a sickly grey haze and causing cities to temporarily ban cars and even
wood-burning pizza ovens.

Bicyclists had free rein of Milan's streets Monday as a six-hour ban on private cars was
implemented in a bid to alleviate persistent smog. Pollution levels in Italy's business
capital have exceeded levels considered healthy for more than 30 days straight,
prompting officials to ban private cars from 10 a.m. until 4 p.m. Monday through
Wednesday of this week. Officials said that private motorists widely respected the ban
on its first day, but faced steep fines if they did not.
A panoramic view of Turin, in northern Italy, shows
the high smog levels on Dec. 28. A stationary high
pressure front will keep the weather mild and the
smog alert high for much of this week, weather
forecasters said. (Alessandro Di Marco/EPA)
Rome, which is also battling smog, has been
enforcing alternate-day driving based on odd and
even numbers on licence plates, while Florence has announced limits on automobile
access to the historic centre through New Year's Eve.
Milan's Duomo Cathedral in Italy is barely visible
through smog that hovers over the city on Dec. 29. The
lack of rain and wind has brought pollution in Italy's
business capital to exceed levels considered healthy for
more
than
30
straight
days.
(Antonio
Calanni/Associated Press)
The lack of rain and wind have worsened pollution levels in Italy, particularly in the
mostly land-locked and industrial northern Po River Valley, where at least 10 cities have
taken steps to limit auto traffic.
Milan's car ban falls during a holiday week, with many residents out of town and many
businesses closed, and it is accompanied by a measure that allows passengers to use
public transport all day for €1.50 ($1.60) on what is normally a single-ride ticket.
2) Sarajevo, Bosnia and Herzegovina
A group
of young
people
wear
protective masks due to air pollution in
Sarajevo, Bosnia and Herzegovina, on Dec.
23. (Fehim Demir/EPA)
In Sarajevo, the capital of Bosnia and Herzegovina, authorities have also suggested that
drivers use their vehicles less, asking residents to adopt alternate means of
transportation and to reduce their movement outdoors, particularly during morning and
evening hours. Red Cross workers and other volunteers have been handing out face
masks to residents opting to go out despite the warning.

The air pollution forced authorities to shut down schools in Sarajevo last Thursday,
prompting an early winter break. (Students in the country usually start their holidays
just before New Year's.) Nestled in a basin among the mountains, Sarajevo is prone to
heavy fog that can quickly turn to smog when mixed with high air pollution.
A general view of the hills surrounding the city of Sarajevo in Bosnia and Herzegovina
shows a thick layer of fog hanging in the valley on Dec. 28. (Fehim Demir/EPA)
3) Beijing
The Chinese capital issued two smog-related red alerts in December, as did several other
cities in China. Red alerts are triggered when the air quality index is forecast to exceed
200 — a level considered heavily polluted — for three or more consecutive days. And
while readings of 200 are very high, some parts of Beijing have recorded levels over 900.
Industrial coal-burning, construction, factory work and millions of cars on the roads
have contributed to

hazardous smog levels in recent years. As the world's biggest carbon emitter, China still
depends on coal for more than 60 per cent of its electricity.
Traffic restrictions in Beijing — including a numbered licence-plate system used to
alternate access to roadways — are easily circumvented by people who simply cover
their real licence plates with fake ones or those bought or borrowed in other cities or
provinces.
Other Chinese cities, such as Shanghai, have also spent December amid rampant air
pollution. Scientific studies attribute 1.4 million premature deaths per year to China's
smog, or almost 4,000 per day.
4) Tehran
Smog shrouded the Iranian capital of
Tehran earlier this month, with the city's
14 million residents being warned to stay
indoors when possible. Schools were
closed and soccer matches postponed
because of the poor air quality, which is
largely due to outdated vehicles, traffic
worsened by aging infrastructure and
inconsistent enforcement of emissions
regulations.
Thousands of deaths from respiratory illnesses have been linked to Iran's smog,
prompting a government pledge three years ago to tackle the country's air pollution.

Like Sarajevo, Tehran is surrounded by mountains, shielding the city from cleansing
winds. Pollution also becomes more severe in the winter as cold air prevents smog from
rising. Media reported that air pollution in Tehran hit its worst level, prompting
warnings that all elderly people should stay indoors. The government also declared a
one-day public holiday and closed public institutions, schools and universities in Tehran
on Dec. 20.

5) New Delhi
Home to a fast-growing population, New
Delhi was named the most polluted city in
2014 by the World Health Organization.
An additional 12 Indian cities also ranked
among the worst 20, with air pollution
contributing to more than 600,000 deaths
in the country annually.
To combat the heavy smog that seems to be a daily fact of life in the Indian capital, the
country's top court issued several orders earlier this month, including a temporary ban
on the sale of large diesel vehicles and stiff levies on trucks entering New Delhi. Trucks
more than 10 years old are banned from entering New Delhi and its nearby suburbs.
Private cars more than a decade old were banned at an earlier date. New Delhi will also
experiment with alternate-day driving allowances for private cars in the new year, using
the odd-or-even licence plate model. Diesel vehicles, construction dust and the burning
of crops on neighbouring farmland all contribute to New Delhi's air pollution woes.
Unlike Beijing, New Delhi has no formal alert system to warn residents about high levels
of air pollution.

6) Incheon, South Korea
from
also
haze

South Korea's smog is largely blamed on blowover
China, but the country's reliance on coal plants is
at fault. On Dec. 23, the district is covered in a dim
caused by smog originating from China.
(Yonhap/EPA)

While South Korea scrapped plans for four coal-fired
power plants as part of its pledge at the recent Paris
climate summit, it still plans to build 20 new plants
by
2021. The capital of Seoul and the nearby coastal city
of Incheon often experience a thick haze in the hot summer months and again in late fall,
when home heating is turned on in South Korea and China.
An estimated 1,600 deaths are linked to air pollution in the country each year.

EVENT: Eastern China smog 2013
CATEGORY: Human induced aggravated by weather conditions.
The 2013 Eastern China smog was a severe air pollution episode that affected East
China, including all or parts of the municipalities of Shanghai and Tianjin, and the
provinces of Hebei, Shandong, Jiangsu, Anhui, Henan, and Zhejiang, during December
2013.

7 December 2013 image from the NASA's Terra satellite shows the severity of
smog blanketing Eastern China.
According to a NASA Terra Satellite image, the thick haze stretches over Eastern China,
across a distance of around 1,200 kilometres (750 mi). The polluted air appears gray on
the image and most of the pollution is trapped in the lower boundary layer of a few
hundred meters.
A lack of cold air flow, combined with slow-moving air masses carrying industrial
emissions, collected airborne pollutants to form a thick layer of smog over the region.
Levels of PM2.5 particulate matter averaged over 150 micrograms per cubic metre; in
some areas, they were 300 to 500 micrograms per cubic metre. It is one of the worst
bouts of air pollution in the area, cutting visibility and causing major disruption in
transportation and daily activities. Airports, highways, and schools were closed. January
2013 saw China's massive fog and haze outbreak affect about 600 million people and
cover seventeen provinces, municipalities and autonomous regions, a fourth of the
China's territory.
Causes: Coal burning is a primary source of fine particle air pollution. It increased as the
weather worsened during winter months and residents burned more coal to keep warm.
This increased the amount of sulphate and nitrate (results of coal combusting), which
led to higher PM2.5. Research suggests that 41% of the carbon that made up these high
PM2.5 levels in Shanghai were also from coal burning. Additionally, there was pollution
from industrial sources. Jiangsu, Anhui, Shandong, Henan and many eastern provinces
are heavy coal-burning regions. Research shows that prevailing winds blew low-hanging
air masses of factory emissions (mostly SO2) towards the east coast of China. Regional
transportation also had a significant impact on air quality.
Weather: The mixture of natural fog and unnatural smog started accumulating over the
first weekend of December 2013. In Shanghai, the Air Quality Index (AQI) crossed the
threshold of 300 on 2 December. The lingering smog also left the air qualities in
neighbouring cities at seriously polluted levels. The National Meteorological

Center (NMC) issued yellow alert for smog and fog, the third most serious alert in
China's four-tiered system. PM2.5 particulate levels reached their highest point on 6
December 2013, with Shanghai reaching a high of 507. U.S. Embassy categorizes air
quality readings over 300 as hazardous to all humans, not just those with heart or lung
ailments.
Effects: Air in Shanghai was reported to have strange taste – astringent and smoky, with
an aftertaste of earthy bitterness. It was possible to feel the dust-like particulate matter
on tongues. With such a high concentration of air pollutants, government authorities
warned residents of health symptoms, such as coughing, headache. Citizens were
advised to wear protective masks and use air purifiers. Many sanitation workers were
required to wear dust masks during work early in the morning. Schools were closed as
government ordered children to stay indoors, and reduce outdoor activities as much as
possible. Construction work was halted and authorities pulled nearly one-third of
government vehicles from the roads. A majority of inbound flights were cancelled and
more than 50 flights were diverted.

EVENT: North-eastern China smog 2013
CATEGORY: Human induced aggravated by weather conditions.
A dense wave of smog began in Northeast China, especially in major cities including
Harbin, Changchun and Shenyang, as well as the surrounding Heilongjiang, Jilin,
and Liaoning provinces on 20 October 2013.
Unseasonably warm temperatures with very little wind across north-eastern China
coincided with the initiation of Harbin's coal-powered municipal heating system. Record
densities of fine particulates were measured in the city.
In Harbin, the levels of PM2.5 particulate matter rose to 1,000 micrograms per cubic
metre, worse than Beijing's historic highs. Visibility dropped to 50 metres (160 ft) and
authorities grounded flights and closed more than 2,000 schools. The smog eased on 25
October 2013 and had completely dissipated by the 28th due to a cold front that had
moved in from Russia.

Smog (grey) and fog (white) cloak northeast China

Smog in Shenyang, China

Cause: Officials blamed the dense pollution on lack of wind, burning of crop waste in
farmers' fields, and 20 October start-up of Harbin's coal-powered district
heating system. Harbin lies in the north of China where winter temperatures can drop to
−40 °C (−40 °F), necessitating a six-month heating season.
The smog remained as of 23 October, when almost all monitoring stations in
Heilongjiang, Jilin, and Liaoning provinces reported readings above 200 [µg/m³] for

PM2.5. PM2.5 is the amount of particulate matter less than 2.5 micrometres in diameter in
the air, with the World Health Organization recommending a maximum 24-hour mean of
25 micrograms per cubic meter (µg/m³). On the morning of 23 October,
PM2.5 measurements in Harbin had fallen to an average of 123 µg/m³.
Effects: All highways in the surrounding Heilongjiang province were closed. In Harbin,
all primary and middle schools and the airport were closed for three days. Hospitals
reported a 23 percent increase in admissions for respiratory problems. Visibility was
reduced to below 50 m (160 ft) in parts of Harbin, and below 500 m (1,600 ft) in most of
the neighbouring Jilin province. Daily particulate levels of more than 40 times the World
Health Organization recommended maximum level were reported in parts of Harbin
municipality.

EVENT: Southeast Asian haze 2013
CATEGORY: Human induced
The 2013 Southeast Asian haze was a haze crisis that affected several countries in
the Southeast
Asian region,
including Brunei, Indonesia, Malaysia,
Singapore and Southern Thailand, mainly during June and July 2013. The haze period
was caused by large-scale burning in many parts of Sumatra and Borneo. Satellite
imagery from NASA's Terra and Aqua satellites showed that the haze was mainly due to
smoke from fires burning in Riau province, Indonesia.

A NASA satellite image of the haze on 19 June 2013.

The extent of the haze as of 19 June 2013

The extent of the haze as of 23 June 2013

The 2013 Southeast Asian haze was notable for causing record high levels of pollution in
Singapore and several parts of Malaysia.
The 3-hour Pollution Standards Index in Singapore reached a record high of 401 on 21
June 2013, surpassing the previous record of 226 set during the 1997 South East Asian

Haze. It was more than 100 higher than the previous record as well. On 23 June, the Air
Pollution Index (API) in Muar, Johor spiked to 746 at 7 a.m. which was almost 2.5 times
above the minimum range of the Hazardous level thus resulting in the declaration of
emergency in Muar and Ledang (which was afterwards lifted on 25 June in the morning),
leaving the towns in virtual shutdown.
Chronology of events:


On 19 June 2013, NASA's Terra and Aqua satellites captured images of smoke
from illegal wildfires on the Indonesian island of Sumatra blowing east toward
southern Malaysia and Singapore, causing thick clouds of haze in the region.



On 21 June 2013, a total of 437 hotspots were detected in Sumatra. Two days
later, the number was down to 119. On 24 June 159 hotspots were detected in
Riau, out of a total of 227 detected in Sumatra.



Many of the hotspots were owned by palm oil companies or smallholder farmers
who supply palm oil to these companies and use traditional slash-andburn methods to clear their land for the next planting season.



On 25 June, Indonesia issued a formal apology to Malaysia and Singapore for the
hazardous smog.



On 26 June 2013, 265 hotspots were detected by satellites, but decreased to 54
on 27 June after heavy rain fell overnight between the two days.



The number of hotspots in Sumatra continued to decrease on 27 June, with 42
hotspots recorded at 4pm. At the same time on 28 June, only 15 hotspots were
detected by satellites. Singapore's National Environment Agency said that this
could be the reason for the improving haze conditions in Singapore and Malaysia
over the past week. The number of hotspots decreased further to just 7 on 29
June.

The World Wide Fund for Nature (WWF) renewed calls for the enaction and
enforcement of zero-burn policies. Based on satellite detection of hotspots, the province
of Riau in Sumatra was found to contain over 88% of the hotspots that caused the worst
haze over Singapore and Peninsular Malaysia since 1997. From 1 to 24
June, NASA satellites have detected a total of more than 9,000 hotspots in Sumatra, and
more than 8,000 of them were located in Riau.
Effects: The public was also advised to regularly check the PSI (Pollutant Standard
Index), follow the health advisory and seek immediate treatment at any nearest hospital
or health centre if they feel unwell due to haze. Airport had to be closed for several
hours, causing several flights to be diverted to nearby airports. Visibility remained poor
in Kuala Lumpur and several other states. Schools that are located in several areas
where the Air Pollution Index (API) readings had exceeded the hazardous point of 300
had to be closed. Schools in areas with the API reaching 150 are advised to avoid
outdoor activities. Citizens were advised to reduce outdoor activities while the haze is
still present.

Comparison of the effects of the haze on Singapore
Left: Before the haze (Taken 4 May, PSI "Good")
Middle: During the haze (Taken 19 June, PSI "Unhealthy")
Right: After the haze (Taken 23 June, PSI "Moderate")
Measures taken: The Indonesian government used weather-changing technology to
create artificial rain and extinguish raging fires. It has earmarked around 200 billion
rupiah (around US$20M, S$25.6M at the time) to handle the disaster and deployed seven
military aircraft for water bombings and cloud-seeding to fight raging forest fires on 21
June 2013.

EVENT: Fukushima Accident 2011
CATEGORY: Natural aggravated by human activities
Following a major earthquake, a 15-metre tsunami disabled the power supply and
cooling of three Fukushima Daiichi reactors, causing a nuclear accident on 11 March
2011. All three cores largely melted in the first three days. The accident was rated 7 on
the INES scale, due to high radioactive releases over days 4 to 6, eventually a total of
some 940 PBq (I-131 eq).
There have been no deaths or cases of radiation sickness from the nuclear accident, but
over 100,000 people had to be evacuated from their homes. Official figures show that
there have been well over 1000 deaths from maintaining the evacuation, in contrast to
little risk from radiation if early return had been allowed.
Incident: Most of the radioactive releases from the site appeared to come from unit 2.
This explosion created a lot of debris, and some of that on the ground near unit 3 was
very radioactive. In defueled unit 4, at about 6 am on Tuesday 15 March, there was an
explosion which destroyed the top of the building and damaged unit 3's superstructure
further. This was apparently from hydrogen arising in unit 3 and reaching unit 4 by
backflow in shared ducts when vented from unit 3. There was a peak of radioactive
release on 15th, apparently mostly from unit 2, but the precise source remains
uncertain. Due to volatile and easily-airborne fission products being carried with the
hydrogen and steam, the venting and hydrogen explosions discharged a lot of
radioactive material into the atmosphere, notably iodine and caesium.
Regarding releases to air and also water leakage from Fukushima, the main radionuclide
from among the many kinds of fission products in the fuel was volatile iodine-131, which
has a half-life of 8 days. The other main radionuclide is caesium-137, which has a 30year half-life, is easily carried in a plume, and when it lands it may contaminate land for
some time. It is a strong gamma-emitter in its decay. Cs-134 is also produced and
dispersed; it has a two-year half-life. Caesium is soluble and can be taken into the body,
but does not concentrate in any particular organs, and has a biological half-life of about
70 days. In assessing the significance of atmospheric releases, the Cs-137 figure is
multiplied by 40 and added to the I-131 number to give an "iodine-131 equivalent"
figure.

A significant problem in tracking radioactive release was that 23 out of the 24 radiation
monitoring stations on the plant site were disabled by the tsunami.
After the hydrogen explosion in unit 1 on 12 March, some radioactive caesium and
iodine were detected in the vicinity of the plant, having been released via the venting.
Further I-131 and Cs-137 and Cs-134 were apparently released during the following few
days, particularly following the hydrogen explosion at unit 3 on 14th and in unit 4 on
15th.
Measures: On 16 March, Japan’s Nuclear Safety Commission recommended local
authorities to instruct evacuees under 40 years of age leaving the 20 km zone to ingest
stable iodine as a precaution against ingestion (eg via milk) of radioactive iodine-131.
The pills and syrup (for children) had been pre-positioned at evacuation centres. The
order recommended taking a single dose, with an amount dependent on age. However, it
is not clear that this was implemented. The population within a 20km radius had been
evacuated three days earlier. Considerable work was done to reduce the amount of
radioactive debris on site and to stabilise dust.
France's Institute for Radiological Protection & Nuclear Safety (IRSN) estimated that
maximum external doses to people living around the plant were unlikely to exceed 30
mSv/yr in the first year. This was based on airborne measurements between 30 March
and 4 April, and appears to be confirmed by the above figures. It compares with natural
background levels mostly 2-3 mSv/yr, but ranging up to 50 mSv/yr elswhere.
The main concentration of radioactive pollution stretches northwest from the plant, and
levels of Cs-137 reached over 3 MBq/m2 in soil here, out to 35km away. In mid-May
about 15,000 residents in a contaminated area 20-40 km northwest of the plant were
evacuated, making a total of over 100,000 displaced persons.
.

Maps from MEXT aerial surveys carried out approximately one year apart show the
reduction in contamination from late 2011 to late 2012. Areas with colour changes in
2012 showed approximately half the contamination as surveyed in 2011, the difference
coming from decay of caesium-134 (two year half-life) and natural processes like wind

and rain. In blue areas, ambient radiation is very similar to global background levels at
<0.5uSv/h which is equal to <4.38 mSv/y.
Effects: No radiation casualties (acute radiation syndrome) occurred, and few other
injuries, though higher than normal doses were being accumulated by several hundred
workers on site. High radiation levels in the three reactor buildings hindered access
there through into 2012.
In May 2013, the UN Scientific Committee on the Effects of Atomic Radiation (UNSCEAR)
reported, following a detailed study by 80 international experts. It concluded that
"Radiation exposure following the nuclear accident at Fukushima Daiichi did not cause
any immediate health effects. It is unlikely to be able to attribute any health effects in the
future among the general public and the vast majority of workers." The results of
UNSCEAR’s 12-month study on the magnitude of radioactive releases to the atmosphere
and ocean, and the range of radiation doses received by the public and workers were
announced and concluded that the rates of cancer or hereditary diseases were unlikely
to show any discernible rise in affected areas because the radiation doses people
received were too low. People were promptly evacuated from the vicinity of the nuclear
power plant, and later from a neighbouring area where radionuclides had accumulated.
The most important health effect is on mental and social well-being, related to the
enormous impact of the earthquake, tsunami and nuclear accident, and the fear and
stigma related to the perceived risk of exposure to radiation."

EVENT: Mexico City Smog, Mexico 2010
CATEGORY: Human induced aggravated by weather conditions.
Due to its location in a highland "bowl", cold air sinks
down onto the urban area of Mexico City, trapping
industrial and vehicle pollution underneath, and
turning it into the most infamously smog-plagued city
of Latin America. Within one generation, the city has
changed from being known for some of the cleanest
air of the world into one with some of the worst
pollution, with pollutants like nitrogen dioxide being
double or even triple international standards.
Photochemical smog over Mexico City.
December 2010.

EVENT: Acid rain in China, 2010
CATEGORY: Human induced
In China, acid rain has become a large problem. It cannot be denied and the effect of toxic
rain is visible even on The Leshan Buddha. The giant statue that has drawn Buddhist

pilgrims, tourists, and scholars for 1200 years is now discoloured, its face appearing
“sooty.” This is thanks to acid rain. Because of the statues importance in the culture, acid
rain is no longer considered just an environmental problem, but also a threat to heritage.

Image of The Leshan Buddha
China’s highly industrialized society has resulted in this man-made pollutant, the highest
concentrations of the problem being in southeast China where the most people, powerplants, and factories are located. The rain has received little international attention due
to China’s many other environmental problems, but is a very serious problem.
Effects: It not only erodes monuments, but also eats away at the outside of buildings,
destroys paint finishes, poisons land (a problem for farming), and turns bodies of water
into lifeless puddles. Acid rain also results in serious health effects including lung
disease, heart attacks, and asthma. Acid rain and SO2 emissions (which are among the
causes of acid rain) affect many different parts of China –from the basic wear and tear of
buildings, to the poisoning of farmland and destruction of national monuments.
Measures: In 2001, Beijing implemented a national target for reducing SO2 levels in the
10th Five Year Plan (2001-2005). Beijing aimed to cut sulphur dioxide emissions 10
percent below that of 2001 by 2005, but instead emissions increased 28 percent. There
is hope however. Between 2006 and 2009, China’s SO2 levels decreased by more than 13
percent. The government has begun to shut down hundreds of inefficient coal-run
plants. The monitoring systems implemented by the government are not perfect, and the
country has a long way to go. Still, China’s recent change in thinking and acting is a
reason for hope globally.

EVENT: Southeast Asian haze 2009
CATEGORY: Human induced aggravated by weather conditions
2009 Southeast Asian haze is large scale air pollution primarily caused by slash and
burn practice done for agricultural purpose in Sumatra, Indonesia. It affects the areas
surrounding
the Straits
of
Malacca which
beside
Indonesia
include Malaysia and Singapore.
The haze began in early June 2009 and progressively became worse toward July. With a
prevailing dry season caused by El Nino, burning and hence the haze was expected to
continue until August or September till the monsoon season arrived.

EVENT: Southeast Asian haze 2006
CATEGORY: Human induced aggravated by weather conditions
The 2006 Southeast Asian haze event was caused by continued uncontrolled burning
from "slash and burn" cultivation in Indonesia, and affected several countries in the
Southeast Asian region and beyond, such as Malaysia, Singapore, southern Thailand, and
as far as Saipan; the effects of the haze may have spread to South Korea.

Satellite photograph of the haze above Borneo
Local sources of pollution partly contributed to the increased toxicity, particularly in
high-pollution areas such as ports, oil refineries, and dense urban areas. In the highly
urbanised and industrialised Klang Valley of Malaysia in particular, the surrounding
terrain acted as a natural retainer of polluted air, aggravating the situation when
the haze set in.
There is also a link to El Niño. The haze was made worse than during previous
occurrences by the El Nino-Southern Oscillation which delayed the year's monsoon
season. Fires in Kalimantan produce great amounts of smoke, burn a long time and are
difficult to extinguish because they are on peat land, and once lit the fires can burn for
months and release gases that produce sulfuric acid. Air quality across the region
appeared to improve in late October as heavy rainfall doused fires in Indonesia. With the
arrival of the north-eastern winter monsoons in December, the haze problem was
effectively ended for 2006.

The business district of Kuala Lumpur in the evening of 29 September 2006. Menara
Kuala Lumpur was barely visible. The average API for that day was in between 70 and
80.

ASEAN Ministerial Meeting on Transboundary Haze Pollution: Malaysia and
Singapore criticized the way Indonesia handled the issue. Both urged the latter to ratify
the ASEAN Agreement on Transboundary Haze Pollution. Indonesia stated that it lacked
the resources to combat the burning effectively. Malaysia proposed the setting up of a
regional fund to help combat the environmental disaster.

EVENT: Acid Rain in China 2006
CATEGORY: Human induced
One third of China is suffering from acid rain caused by
rapid industrial growth. Pollution levels have risen and
air quality has deteriorated. In the latest incident, a
reservoir serving 100,000 people in north-west China
was polluted by a chemical spill. China has some of the
world's most polluted cities and rivers.
The pollution inspection report to the standing
committee of parliament found that 25.5 million tonnes
of sulphur dioxide were spewed out, mainly from the country's coal-burning factories
last year - up 27% from 2000. Emissions of sulphur dioxide - the chemical that causes
acid rain - were double the safe level, the report said. In some areas, rainfall was 100%
acid rain, it added. Increased sulphur dioxide emissions meant that one-third of China's
territory was affected by acid rain, posing a major threat to soil and food safety.

EVENT: Malaysian haze 2005
CATEGORY: Human induced
The 2005 Malaysian haze was a week-long choking smog-like haze over Malaysia that
almost brought the central part of Peninsular Malaysia to a standstill, prompted crisis
talks with Indonesia and caused widespread inconvenience. The haze was at its worst on
August 11, 2005. This was a comeback of the haze crisis which had last hit Malaysia in
September 1997.

Haze

over

Kuala

Lumpur

Density of the smoke on August 10, 2005
Cause: Haze is caused by "hotspots" (zones with high temperature levels as seen via
satellite imagery) in Malaysia and Indonesia. Lingering smoke from forest fires on
the Indonesian island of Sumatra are identified as the primary cause. Farmers regularly
burn scrub and forest to clear land during the dry season for agricultural purposes, but
this had been the worst haze to hit Malaysia since the 1997 haze.
Effect: On August 10, 2005, air quality in the Malaysian capital city of Kuala Lumpur was
so poor that health officials advised citizens to stay at home with doors closed. Some
schools were closed to keep children from being exposed to the haze. On August 11,
2005 a state of emergency was announced for the world's 12th largest port, Port
Klang and the district of Kuala Selangor after air pollution there reached dangerous
levels (defined as a value greater than 500 on the Air Pollution Index or API). This was
the first time the state of emergency had been imposed in Malaysia since the September
1997 haze, when Sarawak was placed in a state of emergency due to similar reasons. The
state of emergency in the two affected areas meant that school, government officials, the
port, and offices were closed. Shops carrying necessities, however, such as supermarkets
and pharmacies remained open. After the API levels dropped to acceptable levels, the
state of emergency was lifted on August 13.

EVENT: Asian brown cloud
CATEGORY: Human induced
The Indian Ocean brown cloud or Asian brown cloud is a layer of air pollution that
recurrently covers parts of South Asia, namely the northern Indian Ocean, India,
and Pakistan. Viewed from satellite photos, the cloud appears as a giant brown stain
hanging in the air over much of South Asia and the Indian Ocean every year between
January and March, possibly also during earlier and later months. The term was coined
in reports from the UNEP Indian Ocean Experiment (INDOEX).

Atmospheric Brown Cloud over China

Big Brown Cloud Storm over Asia

The term Atmospheric brown cloud is used for a more generic context not specific to
the Asian region.
Causes: The Asian brown cloud is created by a range of airborne particles and pollutants
from combustion (e.g., woodfires, cars, and factories), biomass burning and industrial
processes with incomplete burning. The cloud is associated with the
winter monsoon (November/December to April) during which there is no rain to wash
pollutants from the air.

Observations: This pollution layer was observed during the Indian Ocean Experiment
(INDOEX) intensive field observation in 1999 and described in the UNEP impact
assessment study published 2002. Scientists in India claimed that the Asian Brown cloud
is not something specific to Asia. Subsequently, when the United Nations Environment
Programme (UNEP) organized a follow-up international project, the subject of study was
renamed the Atmospheric Brown Cloud with focus on Asia. The cloud was also reported
by NASA in 2004 and 2007. Although aerosol particles are generally associated with
a global cooling effect, recent studies have shown that they can actually have a warming
effect in certain regions such as the Himalayas.
Impacts:
1) Health: One major impact is on health. A 2002 study indicated nearly two million
people die each year, in India alone, from conditions related to the brown cloud.
2) Regional weather: A second assessment study was published in 2008. It
highlighted regional concerns regarding:
 Changes of rainfall patterns with the Asian monsoon, as well as a delaying
of the start of the Asian monsoon, by several weeks. The observed
weakening Indian monsoon and in China northern drought and southern
flooding is influenced by the clouds. Increase in rainfall over
the Australian Top End and Kimberley regions.
 A CSIRO study
has
found
that
by
displacing
the thermal
equator southwards via cooling of the air over East Asia,
the monsoon which brings most of the rain to these regions has been
intensified and displaced southward.
Retreat of the Hindu KushHimalayan glaciers and snow packs.
 The cause is attributed to rising air temperatures that are more
pronounced in elevated regions, a combined warming effect of greenhouse
gases and the Asian Brown Cloud.
 Also deposition of black carbon decreases the reflection and exacerbates
the retreat. Asian glacial melting could lead to water shortages and floods
for the hundreds of millions of people who live downstream.
 Decrease of crop harvests. Elevated concentrations of surface ozone are
likely to affect crop yields negatively. The impact is crop specific.
3) Cyclone intensity in Arabian Sea: A 2011 study found that pollution is
making Arabian Sea cyclones more intense as the atmospheric brown clouds has
been producing weakening wind patterns which prevent wind shear patterns
that historically have prohibited cyclones in the Arabian Sea from becoming
major storms. This phenomenon was found responsible for the formation of
stronger storms in 2007 and 2010 that were the first recorded storms to enter
the Gulf of Oman.
4) Global warming and dimming: The 2008 report also addressed the global
concern of warming and concluded that the brown clouds have masked 20 to 80
percent of greenhouse gas forcing in the past century. The report suggested that
air pollution regulations can have large amplifying effects on global warming.
Another major impact is on the polar ice caps. Black carbon (soot) in the Asian
Brown Cloud may be reflecting sunlight and dimming Earth below but it is
warming other places by absorbing incoming radiation and warming the
atmosphere and whatever it touches. Black carbon is three times more effective
than carbon dioxide—the most common greenhouse gas—at melting polar ice
and snow. Black carbon in snow causes about three times the temperature
change as carbon dioxide in the atmosphere. On snow —even at concentrations
below five parts per billion— dark carbon triggers melting, and may be
responsible for as much as 94 percent of Arctic warming.

EVENT: Southeast Asian haze 1997
CATEGORY: Human induced
The 1997 Southeast Asian haze was a large-scale air quality disaster which occurred
during the second half of 1997, its after-effects causing widespread atmospheric
visibility and health problems within Southeast Asia. The total costs of the Southeast
Asian haze are estimated at USD $9 billion, due mainly to health care and disruption of
air travel and business activities.

Air pollution over Southeast Asia in October 1997
The influence of the 1997 fires in Kalimantan and Sumatra on ambient air quality was
evident by July and peaked in September/October before weakening by November,
when the delayed monsoonal rain extinguished the fires and improved air quality within
the region. During the peak episode, satellite imagery (NASA/TOMS aerosol index maps)
showed a haze layer which expanded over an area of more than
3,000,000 km2 (1,200,000 sq mi), covering large parts of Sumatra and Kalimantan. Its
northward extension partially reached Malaysia, Singapore, Brunei and Thailand. During
this period, particulate matter concentrations frequently exceeded national ambient air
quality standards. Monthly mean horizontal visibility at most locations in Sumatra and
Kalimantan in September was below 1 km (0.62 mi) and daily maximum visibility was
frequently below 100 metres (330 ft).
Countries affected: Indonesia, Singapore, Malaysia, Thailand and Brunei.
Causes: The 1997 Southeast Asian haze was caused mainly by slash and burn techniques
adopted by farmers in Indonesia. Slash and burn has been extensively used for many
years as the cheapest and easiest means to clear the lands for traditional agriculture.
Fire is also used during the long fallow rotation of the so-called jungle rubber in Sumatra
and Kalimantan to remove most of the biomass, including the woody parts before new
plantations are re-established. During the dry season, dry fuels readily ignite and lead to
large wild fires. These accidental fires may have the same underlying socio-economic
and institutional problems. In cases like this, fire suppression can be very difficult and
costly especially when they reach the highly flammable peat-swamp areas.

Effects: Atmospheric particulate matter was the form of air pollutant that
predominantly contributed to the haze and degradation in ambient air quality standards
during this crisis. In all countries affected by the smoke haze, an increase of acute health
outcomes was observed. The smoke haze episode has added to the urban and industrial
air pollution in Southeast Asia, causing it to reach alarming levels in many metropolitan
areas. By scattering and absorbing light, the fire-related particulate also resulted in
reduced visibility; impairing transportation by air, land and water and seriously
affecting the economies of Indonesia, Malaysia and Singapore. Among the economic
sectors affected most were air, land and sea transportation, construction, tourism and
agricultural industries.
Health effects: Included emergency room visits due to respiratory symptoms such
as asthma, upper respiratory infection, decreased lung function as well as eye and skin
irritation, were caused mainly by this particulate matter. In Singapore, for instance,
health surveillance showed a 30% increase in hospital attendance due to air quality
related symptoms. Generally, children and the elderly, as well as those with pre-existing
respiratory and cardiac diseases were the most susceptible to adverse health outcomes
from the haze exposure.
Economic Loss: EEPSEA/WWF roughly estimated the economic value of the damages
caused by the 1997 fires and haze. They estimated one billion US$ from haze-related
damages for Indonesia only. The damages to Malaysia and Singapore are figured at 0.4
billion US$. Including the fire related damages, the total damages are estimated to
amount to 4.5 billion US$. However, a variety of the damages such as decreased quality
of life, loss of biodiversity and atmospheric impacts are difficult to establish.

EVENT: Manchester crumbles under worst 'acid air' in Europe 1995
CATEGORY: Human induced
Manchester is not only one of the cradles of the Industrial Revolution; it is also the home
of acid rain. It was first described there 143 years ago by the pioneering chemist, Robert
Angus Smith, who coined the evocative phrase. In 1852, Smith correlated the
relationship between acid rain and atmospheric pollution. This discovery was later
(1872) labelled as “Acid Rain”. Later he reported how stones and bricks crumble more
rapidly due to the slow, but constant, action of the acid rain caused by the industrial
pollution of the time.
Manchester is rapidly dissolving under the impact of air pollution, a new European
Union study has found. The study, which examined the effects of acid rain on historic
buildings all over Western Europe, has found that stone is being eaten away more
quickly in the city than anywhere else investigated. The research discovered that the
damage was occurring twice as fast as on the Acropolis in Athens - which has come to
epitomise the ravages of air pollution - and faster even than under experimental
conditions where stone was exposed to high levels of sulphur dioxide.

Many of the city's most famous Victorian buildings are
being eroded by the pollution. The gargoyles on Alfred
Waterhouse's celebrated town hall are losing their
sharpness, the stone of the Central Library is becoming
mottled and eroded by dirt from car exhausts, and the
Whitworth Art Gallery is also among those affected.
Manchester City Council, which is busily trying to build
a new reputation for the fading industrial centre as an
attractive conference venue, is reluctant to accept the
study's findings, insisting that it has been reducing
pollution in the city over recent years.
Scientists now agree that the crumbling of Britain's historic buildings has accelerated
over the last few decades even though emissions from factories have greatly declined.
The main culprit is thought to be pollution from car exhausts.
In Manchester the stones were placed on the roof of a building in the city centre which,
the study says, would have been subjected to pollution from traffic and office heating. In
Athens they were exposed on the Acropolis where the four draped female statues (the
caryatids) have been so badly damaged by air pollution that they have had to be
replaced by replicas.
The most harm is not done by acid rain itself (it was surprisingly dry in Manchester
during the study period) but by sulphur dioxide pollution settling on the stones directly
from the air and interacting with the city's damp atmosphere.

EVENT: Chernobyl Accident 1986
CATEGORY: Human induced
On April 26, 1986, a sudden surge of power during a reactor systems test destroyed Unit
4 of the nuclear power station at Chernobyl, Ukraine, in the former Soviet Union. The
accident and the fire that followed released massive amounts of radioactive material
into the environment. Emergency crews responding to the accident used helicopters to
pour sand and boron on the reactor debris. The sand was to stop the fire and additional
releases of radioactive material; the boron was to prevent additional nuclear reactions.
A few weeks after the accident, the crews completely covered the damaged unit in a
temporary concrete structure, called the "sarcophagus," to limit further release of
radioactive material. The Soviet government also cut down and buried about a square
mile of pine forest near the plant to reduce radioactive contamination at and near the
site.
Chernobyl's three other reactors were subsequently restarted but all eventually shut
down for good, with the last reactor closing in 1999. The Soviet nuclear power
authorities presented their initial accident report to an International Atomic Energy
Agency meeting in Vienna, Austria, in August 1986.
After the accident, officials closed off the area within 30 kilometres (18 miles) of the
plant, except for persons with official business at the plant and those people evaluating
and dealing with the consequences of the accident and operating the undamaged
reactors.
The Soviet (and later on, Russian) government evacuated about 115,000 people from the
most heavily contaminated areas in 1986, and another 220,000 people in subsequent
years (Source: UNSCEAR 2008).

The Chernobyl disaster was a unique event and the only accident in the history of
commercial nuclear power where radiation-related fatalities occurred.
The 1986 Chernobyl accident: On 25 April, prior to a routine shutdown, the reactor
crew at Chernobyl 4 began preparing for a test to determine how long turbines would
spin and supply power to the main circulating pumps following a loss of main electrical
power supply. This test had been carried out at Chernobyl the previous year, but the
power from the turbine ran down too rapidly, so new voltage regulator designs were to
be tested.
A series of operator actions, including the disabling of automatic shutdown mechanisms,
preceded the attempted test early on 26 April. By the time that the operator moved to
shut down the reactor, the reactor was in an extremely unstable condition. A peculiarity
of the design of the control rods caused a dramatic power surge as they were inserted
into the reactor.The interaction of very hot fuel with the cooling water led to fuel
fragmentation along with rapid steam production and an increase in pressure. The
design characteristics of the reactor were such that substantial damage to even three or
four fuel assemblies can – and did – result in the destruction of the reactor. The
overpressure caused the 1000 t cover plate of the reactor to become partially detached,
rupturing the fuel channels and jamming all the control rods, which by that time were
only halfway down. Intense steam generation then spread throughout the whole core
(fed by water dumped into the core due to the rupture of the emergency cooling circuit)
causing a steam explosion and releasing fission products to the atmosphere. About two
to three seconds later, a second explosion threw out fragments from the fuel channels
and hot graphite. There is some dispute among experts about the character of this
second explosion, but it is likely to have been caused by the production of hydrogen
from zirconium-steam reactions.
Two workers died as a result of these explosions. The graphite (about a quarter of the
1200 tonnes of it was estimated to have been ejected) and fuel became incandescent and
started a number of fires, causing the main release of radioactivity into the environment.
A total of about 14 EBq (14 x 1018 Bq) of radioactivity was released, over half of it being
from biologically-inert noble gases.
About 200-300 tonnes of water per hour were injected into the intact half of the reactor
using the auxiliary feed-water pumps but this was stopped after half a day owing to the
danger of it flowing into and flooding units 1 and 2. From the second to tenth day after
the accident, some 5000 tonnes of boron, dolomite, sand, clay and lead were dropped on
to the burning core by helicopter in an effort to extinguish the blaze and limit the release
of radioactive particles.

The nuclear reactor after the disaster. Reactor 4 (center). Turbine building (lower left).
Reactor 3 (center right).

Aerial view of the damaged core on 3 May 1986. Roof of the turbine hall is damaged (image
center). Roof of the adjacent reactor 3 (image lower left) shows minor fire damage.
Immediate impact of the Chernobyl accident: The accident caused the largest
uncontrolled radioactive release into the environment ever recorded for any civilian
operation, and large quantities of radioactive substances were released into the air for
about 10 days. This caused serious social and economic disruption for large populations
in Belarus, Russia and Ukraine. Two radionuclides, the short-lived iodine-131 and the
long-lived caesium-137, were particularly significant for the radiation dose they
delivered to members of the public.
It is estimated that all of the xenon gas, about half of the iodine and caesium, and at least
5% of the remaining radioactive material in the Chernobyl 4 reactor core (which had
192 tonnes of fuel) was released in the accident. Most of the released material was
deposited close by as dust and debris, but the lighter material was carried by wind over
Ukraine, Belarus, Russia and to some extent over Scandinavia and Europe.
The casualties included firefighters who attended the initial fires on the roof of the
turbine building. All these were put out in a few hours, but radiation doses on the first
day were estimated to range up to 20,000 millisieverts (mSv), causing 28 deaths – six of
which were firemen – by the end of July 1986.

The next task was cleaning up the radioactivity at the site so that the remaining three
reactors could be restarted, and the damaged reactor shielded more permanently. About
200,000 people ('liquidators') from all over the Soviet Union were involved in the
recovery and clean-up during 1986 and 1987. They received high doses of radiation,
averaging around 100 millisieverts. Some 20,000 of them received about 250 mSv and a
few received 500 mSv. Later, the number of liquidators swelled to over 600,000 but
most of these received only low radiation doses. The highest doses were received by
about 1000 emergency workers and on-site personnel during the first day of the
accident.
The plant operators' town of Pripyat was evacuated on 27 April (45,000 residents). By
14 May, some 116,000 people that had been living within a 30-kilometre radius had
been evacuated and later relocated. About 1000 of these returned unofficially to live
within the contaminated zone. Most of those evacuated received radiation doses of less
than 50 mSv, although a few received 100 mSv or more.
In the years following the accident, a further 220,000 people were resettled into less
contaminated areas, and the initial 30 km radius exclusion zone (2800 km2) was
modified and extended to cover 4300 square kilometres. This resettlement was due to
application of a criterion of 350 mSv projected lifetime radiation dose, though in fact
radiation in most of the affected area (apart from half a square kilometre) fell rapidly so
that average doses were less than 50% above normal background of 2.5 mSv/yr.
Health Effects from the Accident:
The Chernobyl accident's severe radiation effects killed 28 of the site's 600 workers in
the first four months after the event. Another 106 workers received high enough doses
to cause acute radiation sickness. Two workers died within hours of the reactor
explosion from non-radiological causes. Another 200,000 cleanup workers in 1986 and
1987 received doses of between 1 and 100 rem (The average annual radiation dose for a
U.S. citizen is about 6 rem). Chernobyl cleanup activities eventually required about
600,000 workers, although only a small fraction of these workers were exposed to
elevated levels of radiation. Government agencies continue to monitor cleanup and
recovery workers' health.
The Chernobyl accident contaminated wide areas of Belarus, the Russian Federation,
and Ukraine inhabited by millions of residents. Agencies such as the World Health
Organization have been concerned about radiation exposure to people evacuated from
these areas. The majority of the five million residents living in contaminated areas,
however, received very small radiation doses comparable to natural background levels
(0.1 rem per year).
Today the available evidence does not strongly connect the accident to radiationinduced increases of leukemia or solid cancer, other than thyroid cancer. Many children
and adolescents in the area in 1986 drank milk contaminated with radioactive iodine,
which delivered substantial doses to their thyroid glands. To date, about 6,000 thyroid
cancer cases have been detected among these children. Ninety-nine percent of these
children were successfully treated; 15 children and adolescents in the three countries
died from thyroid cancer by 2005. The available evidence does not show any effect on
the number of adverse pregnancy outcomes, delivery complications, stillbirths or overall
health of children among the families living in the most contaminated areas. Experts
conclude some cancer deaths may eventually be attributed to Chernobyl over the
lifetime of the emergency workers, evacuees and residents living in the most

contaminated areas. These health effects are far lower than initial speculations of tens of
thousands of radiation-related deaths.
Source: (UNSCEAR 2008)
Environmental Effects: Major releases of radionuclides from unit 4 of the Chernobyl
reactor continued for ten days following the April 26 explosion. These
included radioactive gases, condensed aerosols and a large amount of fuel particles. The
total release of radioactive substances was about 14 Ebq5 [1 EBq = 1018 Bq (Becquerel)],
including 1.8 EBq of iodine-131, 0.085 EBq of 137Cs, 0.01 EBq of 90Sr and 0.003 EBq
of plutonium radioisotopes. The noble gases contributed about 50% of the total release.
More than 200 000 square kilometres of Europe received levels of 137Cs above 37 kBq m2. Over 70 percent of this area was in the three most affected countries, Belarus, Russia
and Ukraine. The deposition was extremely varied, as it was enhanced in areas where it
was raining when the contaminated air masses passed. Most of the strontium and
plutonium radioisotopes were deposited within 100 km of the destroyed reactor due to
larger particle sizes. Many of the most significant radionuclides had short physical halflives. Thus, most of the radionuclides released by the accident have decayed away. The
releases of radioactive iodines caused great concern immediately after the accident. For
the decades to come137Cs contamination will continue to be of greatest importance, with
secondary attention to 90Sr. Over the longer term (hundreds to thousands of years)
the plutonium isotopes andamericium-241 will remain, although at levels not significant
radiologically.
Progressive closure of the Chernobyl plant: In the early 1990s, some US$400 million
was spent on improvements to the remaining reactors at Chernobyl, considerably
enhancing their safety. Energy shortages necessitated the continued operation of one of
them (unit 3) until December 2000. (Unit 2 was shut down after a turbine hall fire in
1991, and unit 1 at the end of 1997) Almost 6000 people worked at the plant every day,
and their radiation dose has been within internationally accepted limits. A small team of
scientists works within the wrecked reactor building itself, inside the shelterl.
Workers and their families now live in a new town, Slavutich, 30 km from the plant. This
was built following the evacuation of Pripyat, which was just 3 km away.
Ukraine depends upon, and is deeply in debt to, Russia for energy supplies, particularly
oil and gas, but also nuclear fuel. Although this dependence is gradually being reduced,
continued operation of nuclear power stations, which supply half of total electricity, is
now even more important than in 1986.
When it was announced in 1995 that the two operating reactors at Chernobyl would be
closed by 2000, a memorandum of understanding was signed by Ukraine and G7 nations
to progress this, but its implementation was conspicuously delayed. Alternative
generating capacity was needed, either gas-fired, which has ongoing fuel cost and supply
implications, or nuclear, by completing Khmelnitski unit 2 and Rovno unit 4 ('K2R4') in
Ukraine. Construction of these was halted in 1989 but then resumed, and both reactors
came on line late in 2004, financed by Ukraine rather than international grants as
expected on the basis of Chernobyl's closure.

EVENT: Vog in Hawaii Islands
CATEGORY: Natural

Vog is a form of air pollution that results when sulphur dioxide and other gases and
particles emitted by an erupting volcano react with oxygen and moisture in the presence
of sunlight. The word is a portmanteau of the words "volcanic", "smog", and "fog". The
term is in common use in the Hawaiian Islands, where the Kilauea volcano, on the Island
of Hawaii (aka "The Big Island"), has been erupting continuously since 1983. Based on
June 2008 measurements, Kilauea emits 2,000–4,000 tons of sulphur dioxides every day.
Dense vog as seen from Hilo Bay, Hawaii.
Causes: Vog is created when volcanic gases (primarily oxides of sulphur) react with
sunlight, oxygen and moisture. The result includes sulphuric acid and other sulphates.
Vog is made up of a mixture of gases and aerosols which makes it hard to study and
potentially more dangerous than either on their own.
Vog in Hawaii: In Hawaii, the gas plumes of Kilauea rise up from three locations and
enter the ocean. The plumes create a blanket of vog that can envelop the island. Vog
mostly affects the Kona coast on the west side of the Island of Hawaii, where the
prevailing trade winds blow the vog to the south-west and southern winds then blow it
north up the Kohala coast. Prolonged periods of southerly Kona winds, however, can
cause vog to affect the eastern side of the Island on rare occasions, and affect islands
across the entire state as well. By the time the vog reaches other islands, the sulphur
dioxide has largely dissipated, leaving behind ash, smoke, sulphates, and ammonia.
Health Effects: Most studies of vog have been in areas where vog is naturally present,
and not in controlled conditions. Vog contains chemicals that can damage the
environment, and the health of plants, humans and other animals. Most of the aerosols
are acidic and of a size where they can remain in the lungs to damage the lungs and
impair function. Headaches, watery eyes, sore throat, breathing difficulties (
inducing asthma attacks), flu-like symptoms, and general lethargy are commonly
reported. These effects are especially pronounced in people with respiratory conditions
and children. Vog generally reduces visibility, creating a hazard for drivers, and for air
and ocean traffic.
The long-term health effects of vog are unknown.
Recent events: Several studies are underway to measure the air quality near volcanoes
more carefully. Sulphur dioxide emissions increased on March 12, 2008, when a new
vent opened. The increased vog level has caused evacuations and damaged crops. In the
summer of 2008 and in 2012, Hawaii received a disaster designation due to the
agricultural damage.

Sulphur dioxide emissions from the Halemaumau vent creates vog.

EVENT: Acid Rain on Statue of Liberty 1981
CATEGORY: Human induced
Wear and tear, acid rain, and other pollutants have caught up with the 98 -year-old
Statue of Liberty, which hasn't had a major inspection and overhaul in more than 40
years. Erosion of the statue's copper skin, fatigue of its steel skeleton, and decay of
the fasteners that hold skin to skeleton worry conservators and metallurgists. Its
condition is not critical nor is the statue unsafe for visitors, but expensive
preventive measures should be taken soon. Most of the erosion has happened in the
past 20 years. The most suspected culprit is the rain acidity. Acid rain which fall to
earth and erode stone and metal and kill fish in lakes.
Exposed to years of a non acidic environment, the statue's
copper skin formed a coating of the green mineral
brochantite, a protective patina. But showered with acid
rain, the brochantite is converting to antlerite, which is
less protective because it is water soluble and washes
away. Given enough time, acid rain would dissolve the
statue's skin.
Structural engineers make visual inspections every 12 to
18 months, but a more thorough study is needed. A thorough study detailed with
chemical analyses of corrosion products to find ways to halt or stabilize the damage.
The study will also use ultrasonics high frequency sound waves to measure how
much of the copper skin has eroded from its original 3/32-inch thickness. X-ray
analysis will also help determine whether parts of the skeleton need reinforcement
or replacement. There appear to be several different kinds of corrosion that may
need separate treatment. Once the corrosion products are identified, the next step is
to find a way to stabilize them and seal off the skin from further corrosion. Efforts
are on for preserving its structure

EVENT: Seveso disaster 1976
CATEGORY: Human induced
The Seveso disaster was an industrial accident that occurred around 12:37 pm July 10,
1976, in a small chemical manufacturing plant approximately 15 kilometres (9 mi) north

of Milan in the Lombardy region in Italy. It resulted in the highest known exposure to
2,3,7,8-tetrachlorodibenzo-p-dioxin (TCDD) in residential populations which gave rise to
numerous scientific studies and standardized industrial safety regulations.
The Seveso disaster was so named because Seveso, with a population of 17,000 in 1976,
was the community most affected.
The factory building had been built many years earlier and the local population did not
perceive it as a potential source of danger. Moreover, although several exposures of
populations to dioxins had occurred before; mostly in industrial accidents, they were of
a more limited scale.
Accident: Occurred in the chemical plant's where the chemical 2,4,5-trichlorophenol
was being produced from 1,2,4,5-tetrachlorobenzene by the nucleophilic aromatic
substitution reaction with sodium hydroxide. The 2,4,5-trichlorophenol was intended as
an intermediate for hexachlorophene, although it can also be used as an intermediate for
the herbicide 2,4,5-T (2,4,5-trichlorophenoxyacetic acid). This reaction must be carried
out at a temperature above what was achievable using the normal process utilities
available at the plant, so it was decided to use the exhaust steam from the onsite
electricity generation turbine, and pass that around an external heating coil installed on
the chemical reactor vessel. The chemical-release accident occurred when a batch
process was interrupted prior to the completion of the final step - removal of ethylene
glycol from the reaction mixture by distillation.
Hotter steam proceeded to heat the portion of the metal wall of the accident reactor
above the level of the liquid within it to the same temperature. Operators of the reactor
were unaware of the presence of this additional heating, and they stopped the batch as
they normally would - by isolating the steam and turning off the stirrer in the reactor
vessel. The abnormally-hot upper region of the reactor jacket then heated the adjacent
reaction mixture. With the stirrer not running, the heating was highly localised confined to just the portion of the upper layers of reaction mixture adjacent to the
reactor wall, and increased the local temperature to the critical temperature for the
exothermic side reaction seen in testing. Indeed, the critical temperature proved to be
only 180 °C, 50 °C lower than believed. At that lower critical temperature, a slow
runaway decomposition began, releasing more heat and leading to the onset of a
rapid runaway reaction when the temperature reached 230 °C seven hours later.
The reactor relief valve eventually opened, causing the aerial release of 6 tonnes of
chemicals, which settled over 18 km2 (6.9 sq mi) of the surrounding area. Among the
substances released was 1 kg of 2,3,7,8-tetrachlorodibenzodioxin (TCDD). At the
nominal reaction temperature, TCDD is normally seen only in trace amounts of less than
1 ppm (parts per million). However, in the higher-temperature conditions associated
with the runaway reaction, TCDD production apparently reached 100 ppm or more.
Effects: The local population was advised not to touch or eat locally
grown fruits or vegetables. Within days a total of 3,300 animals were found dead, mostly
poultry and rabbits. Emergency slaughtering commenced to prevent TCDD from
entering the food chain, and by 1978 over 80,000 animals had been slaughtered. 15
children were quickly hospitalised with skin inflammation. By the end of August, some
zones had been completely evacuated and fenced, 1,600 people of all ages had been
examined and 447 were found to suffer from skin lesions or chloracne. An advice centre
was set up for pregnant women.

A 1991 study 14 years after the accident sought to assess the effects to the thousands of
persons that had been exposed to dioxin. The most evident adverse health effect
ascertained was chloracne (193 cases).
A study published in 1998 concluded that chloracne (nearly 200 cases with definite
exposure dependence) was the only effect established with certainty. Early health
investigations including liver function, immune function, neurologic impairment, and
reproductive effects yielded inconclusive results.
A 2001 study observed no increase in all-cause and all-cancer mortality. However,
results support that dioxin is carcinogenic to humans and corroborate the hypotheses of
its association with cardiovascular- and endocrine-related effects.
Impact: Industrial safety regulations were passed in the European Community in 1982
called the Seveso Directive which imposed much harsher industrial regulations. The
Seveso Directive was updated in 1996, amended lastly in 2008 and is currently referred
to as the Seveso II Directive (or COMAH Regulations in the United Kingdom).

EVENT: Los Angeles Smog, 1973
CATEGORY: Human induced
Photochemical air pollution—a new phenomenon, distinct
from sulphurous smog—clouded the skies over Los
Angeles, first recognized in the 1950s. This type of air
pollution
results
from
photochemical
reactions
involving nitrogen oxides (NOx) and volatile organic
compounds (VOCs; e.g., ethylene and benzene) that
produce ozone (O3) and particulate matter. Both cause lung
problems, among other deleterious effects, and particulate
matter reduces visibility. An average of 63 pphm oxidants
was observed. Ozone concentrations were observed to be the highest. Brown haze over
the town was observed for 3 days.
In Los angeles, on rare occasions, ozone concentrations exceeded 600 parts per billion
by volume (ppbv, representing nanomoles per mole ambient air), and 8-hour averages
sometimes exceeded 300 ppbv.
Reasons: Vehicular emissions are mainly responsible. NOx came from the combustion of
fuels. Los Angeles is a valley so it contributed to inversion.
Effects: At its height in the 1950s and 1960s, air pollution got so bad in Los Angeles that
reportedly parents kept their kids out of school; athletes trained indoors; citrus growers
and sugar-beet producers watched in dismay as their crops withered; the elderly and
young crowded into doctors’ offices and hospital ERs with throbbing heads and shortness of breath. Motorcycle couriers even donned gas masks during particularly severe
episodes. Loss of visibility and respiratory problems were the major issues.
Measures: In Los Angeles, scientific and engineering advances combined with political
and societal commitment sustained over decades resulted in remarkable air quality
improvement. The city took a comprehensive approach that addressed all emission
sources. Officials banned open burning and passed laws that curbed industrial pollution.
They regulated emissions from electrical power generation; plants emitting in excess of

certain thresholds closed. Companies built new power plants elsewhere and transmitted
electricity into the city.
However, the most critical and effective efforts addressed motor vehicle emissions.
Initial efforts controlled emissions of VOCs and included notably catalytic convertors,
engine redesign, and fuel reformulation to minimize evaporation and optimize
performance of emission controls.

EVENT: Arctic haze
CATEGORY: Natural/ Human induced
Arctic haze is the phenomenon of a visible reddish-brown springtime haze in
the atmosphere at high latitudes in the Arctic due to anthropogenic air pollution. A
major distinguishing factor of Arctic haze is the ability of its chemical ingredients to
persist in the atmosphere for an extended period of time compared to other pollutants.
Due to limited amounts of snow, rain, or turbulent air to displace pollutants from the
polar air mass in spring, Arctic haze can linger for more than a month in the northern
atmosphere.

Long-range pollution pathways to the Arctic

The haze is seasonal, reaching a peak in late winter and spring. When an aircraft is
within a layer of Arctic haze, pilots report that horizontal visibility can drop to one tenth
that of normally clear sky. At this time it was unknown whether the haze was natural or
was formed by pollutants.
In 1972 this smog was attributed to trans-boundary anthropogenic pollution, whereby
the Arctic is the recipient of contaminants whose sources are thousands of miles away.
Further research continues with the aim of understanding the impact of this pollution
on global warming.
Origin of pollutants: The pollutants are commonly thought to originate from coalburning in northern mid-latitudes, especially in Asia. The aerosols contain about
90% sulphur and the rest is carbon, which makes the haze reddish in colour. This
pollution is helping the Arctic warm up faster than any other region, although increases
in greenhouse gases are the main driver of this climatic change. Sulphur aerosols in the
atmosphere affect cloud formation, leading to localized cooling effects over
industrialized regions due to increased reflection of sunlight, which masks the opposite
effect of trapped warmth beneath the cloud cover. During the Arctic winter, however,

there is no sunlight to reflect. In the absence of this cooling effect, the dominant effect of
changes to Arctic clouds is an increased trapping of infrared radiation from the surface.
Recent studies: According to a study, mid-latitude cities contribute pollution to the
Arctic, and it mixes with thin clouds, allowing them to trap heat more easily. Study found
that during the dark Arctic winter, when there is no precipitation to wash out pollution,
the effects are strongest, because pollutants can warm the environment up to three
degrees Fahrenheit.
Scientific predictions: European climatologists predicted in 2009 that by the end of the
21st century, the temperature of the Arctic region is expected to rise 3° Celsius on an
average day. Previous climate models have suggested that the Arctic's summer sea
ice may completely disappear by 2040 if warming continues unabated.

EVENT: LONDON SMOG 1952
CATEGORY: Human induced aggravated by weather conditions.
The Great Smog or Big
Smoke was
a
severe air-pollution event
that
affected London during December 1952. A period of cold weather, combined with
an anticyclone and windless conditions, collected airborne pollutants mostly from the
use of coal to form a thick layer of smog over the city. It lasted from Friday 5 to Tuesday
9 December 1952, and then dispersed quickly after a change of weather.

Nelson's Column during the Great Smog of 1952
Although it caused major disruption due to the effect on visibility, and even penetrated
indoor areas, it was not thought to be a significant event at the time, with London having
experienced many smog events in the past, so-called "pea soupers".
It is known to be the worst air-pollution event in the history of the United Kingdom, and
the most significant in terms of its effect on environmental research, government
regulation, and public awareness of the relationship between air quality and health. It
led to several changes in practices and regulations, including the Clean Air Act 1956.
Cause: The cold weather preceding and during the smog meant that Londoners were
burning more coal than usual to keep warm. Post-war domestic coal tended to be of a
relatively low-grade, sulphurous variety (economic necessity meant that better-quality
"hard" coals tended to be exported), which increased the amount of sulphur dioxide in
the smoke. There were also numerous coal-fired power stations in the Greater
London area all of which added to the pollution. According to the United Kingdom's

National Weather Service, the following pollutants were emitted each day during the
foggy period: 1,000 tonnes of smoke particles, 2,000 tonnes of carbon dioxide, 140
tonnes of hydrochloric acid, 14 tonnes of fluorine compounds and 370 tonnes of sulphur
dioxide. Additionally, there were pollution and smoke from vehicle exhaust, particularly
from diesel-fuelled buses, which had replaced the recently abandoned electric tram
system and from other industrial and commercial sources. Prevailing winds had also
blown heavily polluted air across the English Channel from industrial areas of
Continental Europe.
Weather: On 4 December 1952, an anticyclone settled over a windless London, causing
a temperature inversion with cold, stagnant air trapped under a layer (or "lid") of warm
air. The resultant fog, mixed with chimney smoke, particulates such as those from
vehicle exhausts, and other pollutants such as sulphur dioxide, formed a persistent
smog, which blanketed the capital the following day. The presence of tarry particles of
soot gave the smog its yellow-black colour, hence the nickname "pea-souper". The
absence of significant wind prevented its dispersal and allowed an unprecedented
accumulation of pollutants.
Effect on London: Although London was accustomed to heavy fogs, this one was denser
and longer-lasting than any previous fog. Visibility was reduced to a few yards ("It's like
you were blind") making driving difficult or impossible. Public transport ceased, apart
from the London Underground; and the ambulance service stopped functioning, forcing
users to transport themselves to hospital. The smog even seeped indoors, resulting in
the cancellation or abandonment of concerts and film screenings as visibility decreased
in large enclosed spaces, and stages and screens became harder to see from the seats.
Outdoor sports events were also affected.
Health effects: There was no panic, as London was renowned for its fog. The fog had
caused 6,000 deaths and that 25,000 more people had claimed sickness benefits in
London during that period. Most of the victims were very young or elderly, or had preexisting respiratory problems. Most of the deaths were caused by respiratory
tract infections from hypoxia and as a result of mechanical obstruction of the air
passages by pus arising from lung infections caused by the smog. The lung infections
were mainly bronchopneumonia or acute purulent bronchitis superimposed upon
chronic bronchitis. More recent research suggests that the number of fatalities was
considerably greater, at about 12,000.
Environmental impact: The death toll formed an important impetus to modern
environmentalism, and it caused a rethinking of air pollution, as the smog had
demonstrated its lethal potential. New regulations were implemented, restricting the
use of dirty fuels in industry and banning black smoke. Environmental legislation since
1952, such as the City of London (Various Powers) Act 1954 and the Clean Air Acts
of 1956 and 1968, led to a reduction in air pollution. Financial incentives were offered to
householders to replace open coal fires with alternatives (such as installing gas fires), or
for those who preferred, to burn coke instead (a by product of town gas production)
which produces minimal smoke. Central heating (using gas, electricity, and oil or
permitted solid fuel) was rare in most dwellings at that time, not finding favour until the
late 1960s onwards. Despite improvements, insufficient progress had been made to
prevent one further smog event exactly ten years later, in early December 1962.

EVENT: Donora smog 1948
CATEGORY: Human induced aggravated by weather conditions
The 1948 Donora smog was a historic air inversion resulting in a wall of smog that
killed 20 people and sickened 7,000 more in Donora, Pennsylvania, a mill town on
the Monongahela River, 24 miles (39 km) southeast of Pittsburgh. The event is the basis
of the Donora Smog Museum.
Incident: The fog started building up in Donora on October 27, 1948. By the following
day it was causing coughing and other signs of respiratory distress for many residents of
the community in the Monongahela River valley. Many of the illnesses and deaths were
initially attributed to asthma. The smog continued
until it rained on October 31, by which time 20
residents of Donora had died and approximately a
third to one half of the town's population of 14,000
residents had been sickened. Another 50 residents
died of respiratory causes within a month after the
incident. Sixty years later, the incident was described
by The New York Times as "one of the worst air
pollution disasters in the nation's history". Even ten
years after the incident, mortality rates in Donora
were significantly higher than those in other communities nearby.
Cause: Hydrogen fluoride and sulphur emissions from U.S. Steel's Donora Zinc Works
and its American Steel & Wire plant were frequent occurrences in Donora. What made
the 1948 event more severe was a temperature inversion, a situation in which warmer
air aloft traps pollution in a layer of colder air near the surface. The pollutants in the air
mixed with fog to form thick, yellowish, acid smog that hung over Donora for five days.
The sulfuric acid, nitrogen dioxide, fluorine and other poisonous gases that usually
dispersed into the atmosphere were caught in the inversion and accumulated until the
rain ended the weather pattern.
Aftermath: A study showed that thousands more Donora residents could have been
killed if the smog had lasted any longer than it had, in addition to the 20 humans and
nearly 800 other animals killed during the incident. The Donora Smog marked one of the
incidents where Americans recognized that exposure to large amounts of pollution in a
short period of time can result in injuries and fatalities.

EVENT: St. Louis smog 1939
CATEGORY: Human induced aggravated by weather conditions.
The 1939 St. Louis smog was a severe smog episode that affected St. Louis, Missouri, in
the United States in 1939. Visibility was so limited that streetlights remained lit
throughout the day and motorists needed their headlights to navigate city streets.

Problem: Smoke pollution had been a problem in St. Louis for many decades prior to the
event, due to the large-scale burning of bituminous (soft) coal to provide heat and power
for homes, businesses and transport.
The smog episode and its aftermath: On Tuesday, November 28, 1939, a
meteorological temperature inversion trapped emissions from coal burning close to the
ground, resulting in "the day the sun didn't shine". A cloud of thick black smoke
enveloped St. Louis, far worse than any previously seen in the city. The day came to be
known as "Black Tuesday". The smog hung about for 9 days over the course of the
following month. New cleaner, affordable supplies of coal (semi-anthracite) were quickly
secured from Arkansas in time for the next winter. This, together with a new smoke
ordinance, improvements to the efficiency of furnaces and the ongoing public education
campaign resulted in a significant and permanent improvement in air quality in the city.

EVENT: Meuse Valley fog 1930
CATEGORY: Human induced aggravated by weather conditions
The 1930 Meuse Valley fog killed 60 people in Belgium due to a combination of
industrial air pollution and climatic conditions.
The Meuse river flows from France, through Belgium and the Netherlands before
entering the North Sea. The area in the Meuse Valley where the incident occurred is
densely populated as well as having many factories. There were several thousand cases
of illness over the period of two or three days with the sixty deaths occurring at the
same time. Fifty six of the deaths were to the east of Engis.
The main symptom was dyspnea (shortness of breath) and the average age of those who
died was 62, over a range of ages of 20 to 89 years. Cattle in the area were also affected.
It was determined that the fluorine gas from the nearby factories was the killer. A statue
and plaque commemorating those who died was inaugurated in Engis on 2 December
2000.

