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1. Introduction: JMA’s products to support JCAB’s ATM operation

* Sequential category forecasts For Tokyo Metropolitan Area
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Target phenomena:
Airports: Thunderstorm, Visibility, Ceiling, Wind, etc.
Approach control area: CBs, Convective clouds and Wind ; 5
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1. Introduction: color-code criteria

Thresholds for the category forecasts had been reviewed and improved.

* Improved criteria for Convective clouds in ATC sectors (2020 —)

Coverage of CBs (top > FL300") in narrowed along the congest air-route target area
*FL240 in some sectors where most aircrafts fly lower altitudes

Impact level is decided

E.xpected Slight Medium - considering the actual set
impacts of ATC capacities
ATC sector Previous target area
(whole sector)
TOP Narrowed
EL300 + i target area
‘ T AEESND N Selected
_ =7 | | airroutes

3 % or more 10 % or more 30 % or more

v" Areas to calculate ATM SIGWX index (i.e., the first guess data) was also
revised to be same as the narrowed along congest air-route target area
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1. Introduction: color-code criteria

— Based on the situation that affect aircraft operations and

actual ATC capacity 5_‘
e.g. whether convective clouds on the arrival route or not, *7 - \
WX minimum for visibility and ceiling applied at the : T

airport

. Existence of convective clouds
Level of impact .
in the approach control area

- ) Impact levels are
determined with

Medium Exist on the STARs* considering actual
ATC capacity
Slight Exist but not on the STARs*
None Not exist
*STAR: Standard Arrival Route
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1. Introduction: color-code criteria

— Based on the threshold for aircraft operations and proportion of the types of
aircrafts in service at each airport
e.g. Cross wind limitation of aircraft,
WX minimum for visibility and ceiling applied at the airport

Aircraft types in service
at the airport

Set the criteria of cross wind speed for each impact

7kt level, based on the affected proportion of aircraft
(TglfﬁnBe A ®e viieoass type/airlines at each exact cross wind speed.
<44 Type B & Criteria was finally set after the verification based on
—_— = (airline 33 kt actual WX events.
29 kt °

Cross wind component to the RWY (for RITT RWY 34/16)
Dry condition Wet condition (moderate/heavy precipitation)

- Above/and 33 kt Above/and 25 kt

Medium Above/and 29 kt -

Level of impact

Slight - -

OSE None Below 29 kt Below 25 kt BB
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2. Verification of impact-based ATM-tailored MET information

A) Case Study:

ATMetC routinely conducts case studies since its
establishment to find issues and see effect of product
Improvements

B) Statistical verification:
objective evaluation of product performance
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2. Verification of impact-based ATM-tailored MET information
Case Study: first step to understand requirements
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Case study is the most fundamentaI\
way to understand the mechanism
of weather impacts on ATM,
including identifying what weather
elements and how they affect to
ATM operation.
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2. Verification of impact-based ATM-tailored MET information
Statistical method: for assessment/verification of products

Statistical method taken for quantitative and objective verification to improve products.
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2. Verification of impact-based ATM-tailored MET information

Category forecasts around airports

- As they are derived from TAF elements, categories derived from METAR
elements are used to verify their accuracy.

- The forecasts need to be tuned to represent weather impact on ATM.

Category forecasts for airspaces

- Compare the categories with proportions of the area where radar echo top is
same or higher than the criteria (FL300 or 240).

- Note the proportions are not something to indicate weather impact on ATM.

Where is the

true value?

Exploration continues...
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3. Recent enhancement by MET/ATM collaboration

Introduce a new element SIG CLOUD into the category forecasts

3

There were cases that many deviations requested where the categories forecasted lower impact.

4 [ ACC requested us to reduce ATC capacity
value of XX sector for flow control.
How'’s the current weather condition and
forecast of the area?

\

The category forecast is white (no impact).J/
ATV

ATMetC explored additional target phenomena and criteria for the category forecasts.

Additional target phenomena SIGNIFICANT CLOUD introduced in July 2024

(SIG CLOUD: non-convective clouds with high radar reflectivity or anvil cloud)
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[ Middle level clouds are
dominant. They seem strati
form clouds rather than

convective clouds though radar

\reflectivity is Iittlew
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3. Recent enhancement by MET/ATM collaboration r,ﬂ

Introduce a new element SIG CLOUD into the category forecasts

!Uié‘

&\ It was a day of non-convective clouds with high radar reflectivity
when the air traffic manager asked the weather condition.
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3. Recent enhancement by MET/ATM collaboration

Introduce a new element SIG CLOUD into the category forecasts
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Another case: deviation requests to avoid anvil cloud
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3. Recent enhancement by MET/ATM collaboration
Introduce a new element SIG CLOUD into the category forecasts

Preparation to include SIG CLOUD as a target phenomenon
- Conduct statistical validation on SIG CLOUD
- Develop SIG CLOUD monitoring tool

-,q

. hew step for SIG CLOUD extraction introduced into the existing CB monitoring tool

20244 04F 0280 26% 205}

- Studles for MET/ATM Operators

ilﬁi‘l 04, Iﬂ2 22:20 UTC
U%

CB monitoring tool improvement

statistical validation.

Using radar data to detect SIG CLOUD (under investigation)
e.g.,
non-convective clouds with high radar reflectivity

- TOP over FL300 - over FL370 >= 40% AND over FL370 < 3%
anvil cloud

SIG CLOUD extraction process flows are being exanimated mainly by

|E£j“ F” wﬁ = il - TOP FL370 - 4 mm & Top 300 > 10% and 4 mm & Top 300 < 5 and TOP 300 > 30%
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4. Challenges on verification of impact-based product

Verification of impact-based products

Evaluation of “impact to air traffic flow” has some complexity.

What is the cause of complexity?
- Air traffic disruption occur not only due to weather condition

but also various elements such as air traffic volume, aircraft accident ...
- There is a need to separate weather condition from other elements

to verify weather related impact.

Issues:

Definition of the impact of adverse weather

Definition of the true value for verification
o) 5RF o lomitoionied




4. Challenges on verification of impact-based product

Definition of true value:
Trying to identify appropriate indicator to evaluate the impact on ATM.

—— ATC capacity (" Each ATM officer manuaIIy\

_ decide ATC capacities with
MET CB TOP
Category forecast S N considering not only

0001 |09 ce | 400 [ 2100 | o700 [ 90 weather conditions but

0001 |T10 CB 400 2100 | 0700 87 §

0001 |T12 CB 400 2310 0220 94 also other factors /
0001 |T13 CB 400 2310 | 0220 94

= Medium B

factor
0001 [TO7 CB 400 2320 1200 93

TOP FL300 + -‘l

=

N %,

congestion

Evaluation using radar observation

Adverse weather in a sector
could indirectly affect the
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4. Challenges on verification of impact-based product
Definition of true value:
Trying to identify appropriate indicator to evaluate the impact on ATM.

E.g., Amount of deviated aircrafts — trying to obtain it from ADS-B trajectory data
=
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4. Challenges on verification of impact-based product
Definition of true value:

Trying to identify appropriate indicator to evaluate the impact on ATM.

. -J"Iﬁ_gai .
Reason ~ podl 'w._&',l ATC capacity
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Possible further steps: jointly develop a format to review associated data.
For example,

- Have a common format to log both MET and ATM operations/trials

- Record non-meteorological factor(s) considered in setting ATC capacity
o) 5RT il e
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5. International cooperation

Technical exchange meeting between Singapore and Japan (Feb. 2024, Japan)

- During the meeting, Singapore contingent visited ATMC/ATMetC in Fukuoka
to observe Japan’s MET/ATM collaboration.

- Two States took this opportunity to learn their ATM-tailored MET services each other
and exchange views on how the services can be improved. R —

foracast avery hour ,
] (Except 14 - 16UTC)

Ehiel' mieating in operation room
|Wnll|er briefing for ATM inf, ialist and specialist
On-line meeting with MWO* and AMOs* o

El ant o
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- X

Weather briefing for ATM officer —
Ministry of Land, Infrastructure,
Transport and Tourism
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Conclusion

 MET/ATM collaboration is essential to develop and improve impact-
based MET products to effectively support ATM operations.

— Remember there are non-meteorological factors to affect ATC capacities.

— Such factors cannot be ignored in validation process.

* Sharing technical information including practices and plans among
APAC States would help to improve MET service quality.

— Some findings in a State may be applied to other States as well.

— There may be differences due to the scope of ATFM (e.g., cross-border or
domestic) and MET/ATM integration stage.
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