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Who is StatWeather?

« StatWeather specializes in long-range weather forecasting: post-15 day, intra-
seasonal, seasonal, and year-ahead weather outlooks and climate trends.

« StatWeather uses a proprietary model based upon artificial intelligence, data mining,
pattern recognition, and statistics, catering to the energy industry.

« StatWeather’s humanitarian, non-profit arm is the StatWeather Institute for climate
and disaster risk and mitigation for life-threatening climate issues. Focus areas
include:

— CLIMATE CHANGE TRAINING AND EDUCATION IN ADAPTATION ISSUES IN
AREAS HARDEST HIT BY CLIMATE DISASTERS

— ADVOCACY AND AWARENESS ACTIVITIES: NEWSPAPER COLUMNS,
SPEAKING TOURS, ENGAGEMENT ACTIVITIES INTERNATIONALLY

— CONSULTING IN CLIMATE AND DISASTER RISK

— CLIMATE MODELING AND PREDICTION FOR GLOBAL AREAS

— CLIMATE CHANGE IMPACT MODELING TO PUBLIC HEALTH, AGRICULTURE,
LAND USE, AND INFRASTRUCTURE

— CLIMATE MITIGATION PROJECTS IN AREAS HARDEST HIT BY TYPHOON,
INCLUDING RESEARCH AND DEVELOPMENT
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Recognition

« 2018 #1 Climate Technology Globally by Environmental Business
International

« 2017 and 2016 Award for #1 Company in Client Services (FL) by AEI
« 2015 Global Data Provider of the Year by Energy Risk

« 2015 Platts Global Energy Awards “Rising Star” Top 10

« 2015 Platts Global Energy Awards “Lifetime Achievement” Top 7

« 2015 Top 4 “Most Innovative” Small Companies by AdvisorTV

« 2014 Google “Top 40 Female Entrepreneurs”

« 2014 International Renewable Energy Award to Founder

« 2013 Newcomer of the Year Award — Energy Risk

« 2012 Energy industry vote as #1 North American Weather Forecaster -
Energy Risk

« Prominent media coverage through Forbes, The Wall Street Journal,
Reuters, Renewable Energy World, and others
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« Machine learning (Artificial
Intelligence and pattern
recognition) for forecasting

« Bayesian neural networks for |
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(courtesy NCEI) as the base

« Complex analytic dynamics
(theoretical basis)

« Parallel processing-high
performance computing
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« The Result: Probabilistic, 58338858851 EERRERREIE RN

: : : L ast Wlnter StatWeather forecast
high-resolution, daily long-range  40-75 days in advance (Green is

forecasts the forecast; blue is the actuals)
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Benefits of Data Mining Applied to Weather

Early—Sep CPC/IRI Official Probabilistic ENSO Forecast

Model is free of human bias 'ZZ 10 st o 4N 557 oo
Out-of-sample backtesting/ . =
hindcasting to determine how £ = H -0 o
accurate the model is - ' s
Probabilities and confidence o

Intervals associated with forecast S N

Forecast much further than iterative
methods (e_g_, GFS model where Typical La Nifa Effects: December Through February
errors are compounded with time)

Pattern-based, where real past co

behavior teaches us about future s Va
possibilities «‘@mﬁ | - - &
Learn about what causes weather . & 77 @ @)

events (discovery)

Source: http://www.srh.noaa.gov/jetstream/
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The Increasing Impact of Weather/Climate

Why the Philippines? Rated as #1 in climate disasters in 2015 with the
highest number of extreme events.

Frequency of global climate disasters has dramatically increased decade to
decade, with 2016/2017 reaching a high point and 2018 shaping up similarly.

StatWeather forecasts a more intense typhoon season and above average
volatility in intra-seasonal patterns—meaning even more extremes in 2018!

Mapping Philippine Vuinerability to Environmenta.

Typhoon Incidence

Cluster 11l - extreme
heating events, disturbed > —
water budget, sea level rise & Cluster IX -extreme heating

Cluster V -extreme rainfall
events, sea level rise
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Can Extreme Climate Events Be Predicted
Season- and Year-Ahead Using Data Mining?

The answer Is YES!

« Using a methodology such as StatWeather’s, the signatures of
upcoming extreme weather events can be discerned from
noise in the forecast data.

« There Is always an error field due to chaos. We can help to
define that field for the end user to indicate the risk.

« The key is verification and transparent statistics for the end
user in a probabilistic setting for risk management.
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KEYS TO INNOVATION

« SETTING GOALS: Have a passionate motivation to solve a problem
— Your subconscious mind and creativity will go to work, helping you solve it
— Believe that YOU CAN!!!

« OUT-OF-THE-BOX THINKING: Converge different disciplines

— Intuition & creativity does NOT result from analytical thought, but imagination

« COLLABORATION: Seek out those who can help you
— Align yourself with others seeking to make a difference, the power of synergy
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THE INNOVATIVE MIND

« Scientist Albert Einstein: "When | examine myself and my methods
of thought, | come close to the conclusion that the gift of imagination
has meant more to me than any talent for absorbing absolute
knowledge... All great achievements of science must start from
intuitive knowledge. | believe in intuition and inspiration.... At times |
feel certain | am right while not knowing the reason.”

« Mathematician Henri Poincaré: "It is through science that we prove,
but through intuition that we discover.”
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““% INTERDISCIPLINARY APPROACH AND COLLABORATION

The convergence of various MA
fields is what enables the T_HEMATI(;S
technology of StatWeather * Predictive Statistics

and the rapid advancement of » Dynamical Systems

climate prediction solutions.

Taking it one step further,
these predictions can be RISK ggll\é\ﬁgEER

combined with public health | 5 ppitistic .
data to then produce impact Fareat 4 STRATWERTHER . ol machine

. . Learning)
risk assessments. areme Svent - Big Data
Mining
") StatWeather
Institute
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METEOROLOGY

*Atmospheric Physics
«Climate Dynamics

HEALTH-Weather

Jan 17th, 2018 - The StatWeather Institute and
HEALTHeWeather released its inaugural 2018
Allergy and Asthma Projection Report
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CLIMATE SOLUTIONS ECOSYSTEM

1. Climate Data

-observatories, research centers, governments, satellites, buoys
2. Climate Risk and Informatics from the Climate Data
-forecasts and models, analytics

3. Climate Impacts from the Climate Risk
-public health, food supply (agriculture, fisheries), infrastructure, land use, poverty,
migration, biodiversity, wildlife, energy, transportation...

4. Climate Impact Planning ‘

-what to do about the climate risks and climate impacts ¥ §** § / t o}
5. Climate Financing of the Plans

-how to fund these plans

6. Climate Plan Implementation

-people on the ground who carry out the plans

-includes adaptation, mitigation, and sustainability efforts

7. Climate Policy, Communication, Training, and Advocacy

-paradigms, frameworks, and checks-and-balances to ensure the sustainability of
a climate-smart future, as well as education of the public and future generationsl.1
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Selected Significant Climate Anomalies and Events in 2017

ARCTIC SEA ICE EXTENT

During its growth season, the Arctic had its smallest annual
maximum extent. During its melt season, the Arctic reached its
eighth smallest minimum extent on record.

ASIA

Much-warmer-than-average conditions were present
across much of the continent. 2017 was the third warmest
year since continental records began in 1910, behind 2015
and 2007. Russia and China had their warmest Jan-Sep
since national records began. The Kingdom of Bahrain set
a new monthly temperature record in April, July, August,
and September.

ALASKA

Barrow, AK had its warmest November
on record, with a temperature departure
from average of 9.1°C (16.4°F) above
average.

CHINA

Heavy precipitation during June 29-July 2
triggered severe floods across parts of
southern China, causing 56 fatalities and
over 5 billion USD in damages.

(2nd), UK (5th), France (5th), Austria (8th), and German

EUROPE
Europe, as a whole, experienced its fifth warmest year
on record. Several countries had a top 8 year: Portugal
Y
(8th).

The 2017 national temperature was the third
highest since 1895, behind 2012 and 2016. ATLANTIC HURRICANE
SEASON

Above average activity PORTUGAL

CANADA

Severe precipitation deficits in 2017 in the province

of British Columbia contributed to the development

of the largest wildfire season (2.5 million acres of land
CONTIGUOUS UNITED STATES affected) in the province’s history

This was the most active season i ; i
HURRICANE HARVEY since 2005 and the 7th most active Decerber period sios ihe crcst such period e A
(August 17"-September 1%, 2017) on record in the basin. in the 87-year record UNGHAIZION SEA.SQN
Maximum winds - 215 km/hr 17 storms, 10 hurricanes . Near average activity
Harvey produced record precipitation - 26 storms, 12 typhoons
totals in areas of Texas and Louisiana.
BANGLADESH, INDIA & NEPAL /THAILAND
HURRICANE IRMA Torrential rain fell during Aug 9-12, y Had its second wettest January-
(August 30™-September 16, 2017) with several locations receiving nearl
EASTERN NORTH PACIFIC MEXICO Maximum winds - 295 km/hr their normal monthly precipitagticn Y Sl DessE,
HURRICANE SEASON Mexico had its highest January-October Irma affected Puerto Rico, the U.5.Virgin || totals in just a few days.
Near average a(tivity temperature since records began in 1971, Islands, and Florida.
18 storms, 9 hurricanes besting the previous record set in 2016. NORTH INDIAN OCEAN
HURRICANE MARIA
(September 16%-30% 2017) ﬁ:;:?gg;fif’lau AUSTRALIAN CYCLONE
Maximum winds - 280 km/hr 4 storms, 2 cyclones SEASON s %%LE'XH \éVYECS[OPﬁEIF‘C
Maria caused major destruction across the Below average activity
Carlbbean Islands. / SOUTH WEST INDIAN 7 storms, 3 cyclones ;EASON i
OCEAN CYCLONE elow average activity
CHILE & ARGENTINA SEASON 6 storms, 3 cyclones
An intense heat wave affected parts of southern South Below average activity
America in January. Of note, the maximum temperature AFRICA 5 storms, 3 cyclones [ AUSTRALIA
of 43.5°C (110.3°F) was recorded at Puerto Madryn on 27 2017 was the fourth warmest Experienced its third warmest year since
January--this was the highest temperature ever recorded year on record, behind 2010, national records began in 1910. Seven
so far south (43°S) in the world. 2016, and 2015. of Australia’s ten warmest years on
J record have occurred since 2005.
ARGENTINA
The 2017 national temperature was the highest ANTARCTIC SEA ICE EXTENT
since records began in 1961, surpassing the previous During its growth season, the Antarctic had its second smallest
record set in 2012. annual maximum extent. During its melt season, the Antarctic

reached its smallest minimum extent on record.
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Please Note: Material provided in this map was compiled from NOAA's NCE| State of the Climate Reports and the WMO Provisional Status of the Climate in 2017.
For more information please visit: http://www.ncdc.noaa.gov/sotc

Collaboration of all disciplines and efforts around the
globe is needed to adapt to climate change. 12




