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» The Fourth Industrial Revolution (4IR) is the fourth major industrial era since the
initial Industrial Revolution of the 18th century. It is characterized by a fusion of technologies

that is blurring the lines between the physical, digital, and biological spheres, collectively
referred to as cyber-physical systems.

« It is marked by emerging technology breakthroughs in a number of fields, including robotics, Al,
nanotechnology, quantum computing, biotechnology, 10T, 10T, 5G wireless technologies,
additive manufacturing, 3D printing and fully autonomous vehicles.
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An elegant explanation of 4IR Era

The civilization of mankind has been developed
within the limits of time and space given
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Humans began to paint to escape the fear of empty spaces,
and began to make music to escape the fear of time.
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ART IS HOW WE
DECORATE SPACE;

MUSIC IS HOW WE
DECORATE TIME.
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- Invitation to the society of Hyper-connected, Superintelligence, Super-realization -

- Spatial dimension

plane space
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v" The speed of information exchange at home and society is speed-up more than 10 times.
v Al, robot, un-maned vehicles will be common.



5G era' Does Al forecdst weather?
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How machine learning could help to improve
climate forecasts

Mixing artificial intelligence with climate science helps researchers to identify previously
unknown atmospheric processes and rank climate models.

Rainfall Prediction: A Deep Learning Approach
E Hermandez, V Sanchez-Anquix, V Julian... - ... Conference on Hybrid ..., 2016 - Springer

Abstract Previous work has shown that the prediction of meteorological conditions through
methods based on artificial intelligence can get satisfactory results. Forecasts of
meteorclogical time series can help decision-making processes carried out by organizations
responsible of disaster prevention. We introduce an architecture based on Deep Learning
for the prediction of the accumulated daily precipitation for the next day. More specifically, ..
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Rainfall Prediction: A Deep Learning Approach
J Palanca, N Duque - ..., HAIS 2016, Seville, Spain, April 18-20 .., 2016 - books google.com

Abstract. Previous work has shown that the prediction of meteorological conditions through
methods based on artificial intelligence can get satisfactory results. Forecasts of
meteorological time series can help decision-making processes carried out by organizations
responsible of disaster prevention. We introduce an architecture based on Deep Learning
for the prediction of the accumulated daily precipitation for the next day. More specifically, ..
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A s coming
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Seamless Full-spectrum — past, now & future

Major Components of AlphaMet

> Look Backward in Time
Nano-scale (~10m) Recover Temp., Prec,, & Wind for Ungauged Sites

» Look Forward in Time globally
Ultra-High Resolution Global Prediction System (~20/10/5/2.5 km)

» Look Backward in Time locally
Nano-scale (~10m) Prediction for Limited Target Area

» Superintelligence by Machine Learning
Classification, Clustering, Regressing based on Nano-scale (~10m) Past
& Future Information
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Nano-Weather System

PKNU ICON Global Model
10days forecasting & nowcasting
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A Comparison of synthetic data
AlphaMet with AWS observation
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of condi
along) {he 134KV FVPL

E3 Rule of categorization of Icing

= Accumulation of snow : wet show lays on the power lines

> 0~15°C &5 m/s or less

= Icing :
=>Soft Rime : Aggregation of cloud ice particles
Hard Rime : Aggregation of supercool cloud droplets or fog

Glaze : Aggregation of freezing rain

| Class Temperature Wind velocity
Glaze |
] Soft Rime -3.0~-10.0°C 0~5m/s

£

s E Hard Rime -2.0~-8.0°C 5~20m/s
; O
8 w

Glaze +1.0~-3.0°C 15~ 25m/s

" = e — e
o} 4 8 12 16 20 24m/s




Recovery of weatier
along Hhe LS4KY RVIPL

€3 Elevation of the power Llnes on the Target Range Unit : m

- 37°20'N

| 37°5'N

37°N
= Range of target region : o0 Terrain Height (m)
> : 128.53~128.56 °E e W\\
* Time of Power Failure Accident : 1000 ;___%__i____H% i % ﬁi ihﬁi H__ ﬁi Hﬁi_
> Jan. 21th 01:27 (LST) 750 ___T_____ﬁ T T 7 r 7 7__ 7 r T_
> 154kV HVPL Teaback- Gohan S I T O U N O N N
0 T

T/L No.86~100

86 86-1 8788 899091 91-191-2 91-391-4 92 939495 96 97 98 99100
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£3 Synthetic Precipitation along the Power Line No.86~100

Unit : m Synthetic Prec. (90m resolution) p
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- Jan. 16™ 00 LST ~ 22 23 LST, 2012 Fig 3. Distribution of precipitation at the Taebaek-

Gohan transmission line before and after the
] ___ accident (Red dot line : Time of the accident).
= Time of Power Failure : * There were 2 times preC|p|tat|on events:

- (a) : Jan.17, 2012 15:00-21:00 LST (7 hours)
- (b) : Jan.19, 02:00- Jan. 21, 00:00 LST (47 hours)
* (a) The max Precipitation was 6.6 mm at the range of #93
* (b) The max Precipitation was 83.3 mm at the range of #91-2 ~ 91-3

- Jan. 21st 01:27 LST
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B Synthetic Temperature at 70 m above the ground
along the Power Line No0.86~100

Unit: m

38°20'N
38N o N 1

37°40'N
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mmm  ]54kV HVPL Teaback- Gohan

= Analysis Period :

- Jan. 16t 00 LST ~ 22nd 23 LST,

= Time of Power Failure :
- Jan. 21st 01:27 LST

AlphaMet

Temperature at 70m height C

2012 Jan 16

Synthetic Temp. at 70m above (90 m resolution) 1
2012. 01. 16. 00 (UTC) °c 2012 Jan 17
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Fig 4. Distribution of temperature at 70m at
the Taebaek-Gohan transmission line before
2012 and after the accident (Red dot line : Time of

the accident).

* (a) The temperature was -4.3 C on average with minimum -5.0 C

at #94 and maximum -3.6 C at #100.

¢ (b)) The temperature was -4.2 C on average with minimum -4.9 C

at #94 and maximum -3.5 C at #100.
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g3 Synthetic Wind Speed at 70 m above the ground

along the Power Line No.86~100

Unit: m
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mmm  ]54kV HVPL Teaback- Gohan
= Analysis Period :

- Jan. 16t 00 LST ~ 22nd 23 LST, 2012

= Time of Power Failure :
- Jan. 21st 01:27 LST

Synthetic Wind at 70m above (90 m resolution)
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Fig 5. Distribution of wind speed at 70m at
the Taebaek-Gohan transmission line before
and after the accident (Red dot line : Time of

the accident).

« (a) The wind speed was 7.0 m s~ on average with minimum
7.4 m s~ at #94 and maximum 6.4 m s~ at #100.

« (b) The wind speed was 9.6 m s~ on average with minimum
9.3 m s~ ! at #94 and maximum 9.8 m s~ at #100.
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licing Analysis en e L&A FVPL

=  Weather Conditions for Soft Rime .
- Temp. -10.0 °C ~ -3.0 °C
Wind Speed 0 ~ 5 m/s

Weather Conditions for Hard Rime
- Temp. -8.0 °C ~ -2.0 °C

AlphaMet Wind Speed 5 ~ 20 m/s
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=== Time of Power Failure

(Red dot line : Time of the accident).
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« The high voltage power line, Taebeak-Gohan T/L L located at the high altitude over
1200 m, had disconnected on Jan. 21, 2012.

« Nano C&W made a conclusion that the accident might be cause from a significant
potential hard rime condition during Jan. 17~18, 19~20, 2012 along the Taebeak-
Gohan T/L based on the recovered synthetic temperature, precipitation & wind data
with 90m resolution .

« Based on the recovery of weather condition data the reason of power in the line
between Taeback-Gohan might be caused by the 47 hours hard rime condition
together with 9.6 m/s strong wind during Jan. 18, 21:00 LST - Jan. 20 12:00 at the
range Tower 98-100.
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» Ultra-high resolution prediction system provides useful
data to society in detail.

» This system has the following advantage:

@ Providing daily essential variables for disaster
prevention not only on the rich observational data
area but on the poor data area.

@ Providing timely updated nano-scale seamless
weather & Climate data in combination of the past,
present and future data

» Ultra-high resolution prediction system may be able to
contribute to a climate service to not only agricultural
community but also to hydrological community to
predicting flesh floods.



The hardest thing in change is not
to think of new things, but to get out
of the frame that you had before.

- John Maynard Keynes (British economist)

f Nano
ClimatezWeather

-

Thank you for your attention !
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overcome temporal limitation
4K AEQIH B T3 H o (RIQLEH KBS TV PD)

7;;:;,!7 r,‘vf_(
Thy




:mano c&w S u p e r re al I Z at I Qﬂnal :lorkshop on Impact-based Forecasts in RA Il (Asia)

overcome spatial limitation
fYutRtez ol i ( KDDI, JAPAN)
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Digital Chantourne
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