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1, Introduction of JWAS Original NWP Model (Specification and Display Samples) =
o
) BERwiRS
SYNFOS's Specification

Forecast model Mon-hydrostatic model criginally developed by JWA based on WRF
Horizontal resolution 5km or 2.5km

For Skm grid: 3 hourly (00, 03, 06, 08, 12, 15, 18, 212)
A me For 2,5km grid: Hourly

For Skm grid: for 72 hours
et i For 2.5km grid: for 6 hours e
Vertical layer 31 layers : sl

2 Infaround Japan
For 5k +
aeiSkmgnd (approx, 24~46N, 125~146€) [

Forecast area .

For 2.5km grid 1. Western Japan

2. Central Japan
{3 areas)
3. Northern Japan
Forecast levels Surface ~ 100hPa
I3 Precipitation, Snow fall, Surface pressure, Wind (direction/speed),
ptelemants Temperature, Relative humidity, Solar radiation, etc.

Data Assimilation GPS precipitable water, Doppler weather radar and Wind profiler

Bl — ~ IWA BRI EHEE

2. BUEHENXERIELRGS @ TWA IR E TH A U = 4 8 & A
b RECE R R b A R aE E R IR RSRIRRE -
IITHEREMERE - Fr—Rar BRI BUITE RS - thEME GPS n]fEKE
(GPS Precipitable Water : GPS PW) & # MR R B ZERI(AE ) »

W B AL B R & A > [ RECE AR A A PP TR - H (e =
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1, Intraduction of JWA' Original NWP Model (Specification and Display Samples)

Data Assimilation

O Doppler weather radar:

- After Data Assimilation,
convergence line is successfully
incorporated into the model.

|
O GPS precipitable water: ey ‘
- by using national GPS network (1,300 stations) s,
- Precipitable water at each point can be retrieved by GPS technology.

3 7 ' .ﬁeﬂ'.nr‘rabh witer
GPS network depl
by Geographical Sr.rrwyaﬁ'imre !

1, Introduction of JWA's Original NWP Model (Specification and Display Samples, .
’ e : @ BAREE
Improvement by Data Assimilation

O Doppler weather radar:
X

ssaettreiel

B = ~ [F{k GPS PW K SRS & B R BB R L
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1, Introduction of JWAS Original NWP Model (Specification and Display Samples)

Display Samples
5 Y

i) exzane

4

. o e | .1_‘!,_._.1_'. S L
Showalter Stability Index (551} Solor radiation (Wym2]
9]
VY~ HAS R S A FH
1, Introduction of JWAS Original NWP Model (Specification and Display Samples)
i) exzane

Display Samples (cont)

"
nE
[ Solor rodiation === Humidity

[} " ™ n B "
LLE =8 L]

[ . ~ BELRAS  TH e ] o 51
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2. IWA 7 G TR b o FH TR B R A8 28 K U f5 fi (Large Eddy
Simulation) &3 Z 455 > &ERP 7T ] (A LR AR 2 I S B B
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(1) JWA Bl oG 5 Eimtkt] « A8 IWA Brh w2 m & E i -
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i) Bxasme
2. Proposal for turbulence forecast informatio

2-1. Outline of system ( operatio

Open Data site

IMA [real time data]

Data

| Distribution NWP

| Device e ' output g
. :1-: Ell: & i :

| Data Data

(Web browser?)
i Receiving Processing ‘s""""-'b |
| Device Device erver | .

BN~ IWA Bl o 4 G2 5 it il
2) IWA BRIz S EmEE - IWA B G eBEa RS A
SERVEORHE - B FTP EHn &R T XE ©) - EAEAER
HZdfiZE R0 E JWA 2 FTP T FE&R - Wi FaEr >
DIRE » AR EEETAEEAZ 4 » A RERRE R LA TikE



2. Proposal for turbulence foreca

2-2. Outline of system ( case study ) [ ANWS \
1\ ':"r | —

Data I ftp EEt I'

| Distribution NWP '5 & Il

| Device s ' output A http get

i) Bxasme
st information around Taiwan.

: == |ntemet‘

J ! t/j—j“' FTP Server

|:> E:> o FTPget __l\/ = [F
Tl ?;::;rm; A ,
.................................................................... a

&t~ TWA BLE R R fey ]
(=) AR IWA 2 R B 245
JWA HFiH FH4ERS B 1 240 $2 6880 17K S B A PSR B THE 2~ 2 8

{EARAS » ST RIEREHAO T
KO8R
(RRISIIAS
T SR B R B
aALE - B HY R 2
oL o AT EREUE

1.

%ﬁt/\

Al TWA BTN Z HBOR A= &F - B
A TROAHRR KL EERGEH T B 2% - R B ARG

A H AR BE ) [7K LAl mT A g e 15
& AR AR T ) KA 2 RS

& HE SR (A ) -



2.

i) exzane
3. Introduction of utilizing network cameras for IWA's forecast operation

Water |eve| monitoring (munlugal of‘flce[
: — o= . . o

~ma— water level
meter

wres [ amem

| network
camera

Comprehensive weather forecast website
MICOS Fit

[\~ e T SRR A e Ll KL T R )

i
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i) exzane
3. Introduction of utilizing network cameras for JWA's forecast operation

Overtopping wave monitoring (expressway company)

+ Since 1960s, high tide threat

et : M . has increased due to
Tomei Expresswa 3 shoreline erosion

- J. g Sagami Bay . ¥ * Overtopping
£ % 1 ¥ Tomei Expressway

e TS 2~3 event/year
Suruga Bay - g_’ ——— v’ Seisho Bypass

3~4 event/year

5 |
&1~ SRR )RR B R 5 55 e T Y SR & AR B R 2 VR R R
i) exzane

3. Introduction of utilizing network cameras for JWA's forecast operation

Overtopping wave monitoring (expressway company)

automatically

* save 1 data per second

* analyze wave runup

+ select the highest wave runup within the last hour
and display on the website (runup height and image)

P e

i AN EE R N

(TH) AR AR H 24 2 ) SR (Himawari-8) &} 2 i

1. AHEZH 2016 4= 10 HBaaaRady H A H 2548 2 /5 (Himawari-8) & -
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@7 H KRS - A IWA Rilypagdia H 25 2 /FF(Himawari-8)
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i) Bxasme
4. Introduction of Himawari-8 images in case of severe weather.

Himawari Sandwich Product

*  “Sandwich Product” is known as useful image to monitor convective storms.
* The main focus is color enhancement of IR brightness temperature imagery.

*  We will introduce you 2 case studies of rapidly developing cumulonimbus
cloud in summer.

Upper layer : Colored band13 o
->for monitoring cloud top L
_ temperature sz

Lower layer : Monochrome band03
—The texture shows us the updraft or
overshooting of cumulonimbus clouds. s |

&l -+— ~ W H S = e BB A

i) Bxasme
4. Introduction of Himawari-8 images in case of severe weather.

Himawari_sandwich Radar
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2018.10.24
In Tokyo

Minutes of CAA-JWA Annual Meeting

1)  Introduction of JWA’s original NWP model

e Conclusion

- JWA outlined JWA’s original NWP model.
And introduced some display samples for aviation company, ocean industry, in-
house weather forecasters and so on.

- CAA and JWA will promote the technical cooperation in low level cloud forecast
and typhoon forecast, especially gusty wind forecast at airports when typhoon is
approaching.

2)  Proposal for turbulence forecast information around Taiwan
¢ Conclusion
- CAA will pick up several examples of severe weather for case study.
- CAA will prepare several NWP data and data specification document for case study.
- JWA will calculate turbulence forecast by using NWP data to be prepared by CAA
and provide the results to CAA.

3) Imtroduction of utilizing network cameras for JWA’s forecast operation

eConclusion

- JWA explained about 2 kinds of usages of network cameras.
One is water level monitoring for local governments and surrounding residents.
And the other is overtopping wave monitoring for management of coastal highway.

- About the overtopping wave monitoring, JWA is now developing automatic
detection method of the maximum wave height and the presence of overtopping
wave by using Al (Artificial Intelligence) technology.

4) Introduction of Himawari-8 images in case of severe weather
¢ Conclusion
- JWA introduced the Himawari sandwich product.
It is useful for monitoring and nowcasting rapidly developing convective storms.
The monochrome visible image is used as lower layer and its’ texture shows us the
updrafts or overshooting of cumulonimbus clouds.

The colored infrared image is used as upper layer to indicate cloud top temperature.




5)  The newest situation about TIWXXM in Japan
e Conclusion
- JMA is continuocusly working to construct transmitting and receiving system of
TWXXM.
- JWA will keep CAA updated if there is any new information.

6) The newest situation about AUTO METAR in Japan
e Conclusion
- JMA is proceeding with AUTO METAR project in consultation with users such as
CAB (Civil Aviation Burean), airlines and other relevant organizations.
- JWA will keep CAA updated if there is any new information.

on 24 Oct., 2018

| M 5';( iﬁ %kg@é%

Yun-Tien Lin Takuji Teratani
CAA JWA
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CAA-JWA annual meeting

Tokyo, Japan
24th Oct. 2018

Agenda I BEEZHS

Introduction of JWA's original NWP model.
-Specification and display samples -

Proposal for turbulence forecast information around Taiwan.

Introduction of utilizing network cameras for JWA’s forecast
operation.

Introduction of Himawari-8 images in case of severe weather.
The newest situation about IWXXM in Japan.

The newest situation about AUTO METAR in Japan.




Agenda T Bxssine

1. Introduction of JWA's original NWP model.
-Specification and display samples -

2. Proposal for turbulence forecast information around Taiwan.

3. Introduction of utilizing network cameras for JWA’s forecast
operation.

4. Introduction of Himawari-8 images in case of severe weather.
5. The newest situation about IWXXM in Japan.

6. The newest situation about AUTO METAR in Japan.

Japan Weather Association. All rights reserved

1. Introduction of JWA's Original NWP Model (Specification and Display Samples) "
) o ) BEsgiHe
JWA's Original NWP Model
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- Synthetic Numerical Forecasting System
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- 3-Dimensional Variational (3D-Var)

Data Assimilation

O Specification (general):

-  WREF-based + original physical process
- 3D-Var data assimilation

- 2.5km-grid, 6 hours (updated hourly)

- Skm-grid, 72 hours (updated 3 hourly)
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1. Introduction of JWA's Original NWP Model (Specification and Display Samples) -
) BEZSHS

JWA's Original NWP Model [ (cont)

O High performance for:

- Unstable weather phenomena such as
local heavy rain and thunderstorm.

- Strong wind forecast under the
favorable conditions for gust and S BN o ] _
tornado. __ S N

MAA-QG‘M/’/ P ol

. . . it ARy ]
O Original forecasting elements: &« (TR ]
- Not only precipitation, wind and temperature,
solar radiation, lightning potentlal etc. are also calculated.

RS

M
BT

Japan Weather Association. All rights reserved

1. Introduction of JWA's Original NWP Model (Specification and Display Samples)

SYNFOS's Specification

T Bxssine

Forecast model Non-hydrostatic model originally developed by JWA based on WRF

Horizontal resolution 5km or 2.5km

For 5km grid: 3 hourly (00, 03, 06, 09, 12, 15, 18, 212)
For 2.5km grid: Hourly

Initial time

For 5km grid: for 72 hours

F h
orecast hour For 2.5km grid: for 6 hours

Vertical layer 31 layers

In/around Japan M v
(approx. 24~46N, 125~146E) 11| -
Forecast area 1. Western J :_
For 2.5km grid estern Japan
(3 areas) 2. Central Japan
3. Northern Japan

For 5km grid

Forecast levels Surface ~ 100hPa

Precipitation, Snow fall, Surface pressure, Wind (direction/speed),

AR AN Temperature, Relative humidity, Solar radiation, etc.

Data Assimilation GPS precipitable water, Doppler weather radar and Wind profiler

Japan Weather Association. All rights reserved




1. Introduction of JWA's Original NWP Model (Specification and Display Samples)

Data Assimilation

O Doppler weather radar: J; —

- After Data Assimilation,

convergence line is successfully
incorporated into the model. %

.......

T BxsgiHmS

......

R R "
NN T

O GPS precipitable water: A S R
- by using national GPS network (1,300 stations) SR U

Precipitable water at each point can be retrieved by GPS technology

GPS network deployed
by Geographical Survey Institute

Precipitable water

Japan Weather Association. All rights reserved E

1. Introduction of JWA's Original NWP Model (Specification and Display Samples)

] (/Z/b BARRfR
Improvement by Data Assimilation

O Doppler weather radar°

eeesBEEEEED

Observation

2008/09/11 08JST

eeskEREl

Japan \/\/eather Association. All thts reserved




1. Introduction of JWA's Original NWP Model (Specification and Display Samples) %
T BxzgHme
Displa

coEEEBERE Ui

kY

AT

Weather

—-
S kst okt
/ < SSIAWETR B
g imes 1
Ry
551
£
0
3 = 1
" ” 8 ¢ ; =
=3 2 4
J//‘ B, 4 I, {
% i
X VM 0A20H 1AL ET - 1% a0 1071200158051
T3 4 105171 Booeh 1 T AR k™ F 3y 4 10F0H 18851 ’ 4 MM wHBEIALET |

Showalter Stab[lit}./ulndex (SSI) Humidity and Tem-perature Solar radiation [W/m2]
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1. Introduction of JWA's Original NWP Model (Specification and Display Samples) %
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Display Samples (cont)
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1. Introduction of JWA's Original NWP Model (Specification and Display Samples)

Display Samples (cont)
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1. Introduction of JWA's Original NWP Model (Specification and Display Samples) n
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Display Samples (cont)
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1. Introduction of JWA's Original NWP Model (Specification and Display Samples)
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Display Samples (cont)
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1. Introduction of JWA's Original NWP Model (Specification and Display Samples)
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1. Introduction of JWA's Original NWP Model (Specification and Display Samples)
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Display Samples (cont)
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1. Introduction of JWA's Original NWP Model (Specification and Display Samples)
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Display Samples (cont)
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Agenda
1. Introduction of JWA's original NWP model.
-Specification and display samples -
2. Proposal for turbulence forecast information around Taiwan.
3. Introduction of utilizing network cameras for JWA's forecast
operation.
4. Introduction of Himawari-8 images in case of severe weather.
5. The newest situation about IWXXM in Japan.
6. The newest situation about AUTO METAR in Japan.

2. Proposal for turbulence forecast information around Taiwan.

T Bxssine

2-1. Outline of system ( operational )

50km mesh
Global
model

Data
Receiving
Device

=N*

Data
Processing Web
Device Server

=%

_______________________________________________________________________

3km mesh
Local
model

] \

FTP-push

internet

/CWB

Open Data site
[real time data)

<

NWP

\ out /
/ANWS N\

ANWS'’s new
weather
information
system

(Web browser?)

7]

{4{/ =17\
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2. Proposal for turbulence forecast information around Taiwan.

2-2. Outline of system ( case study ) ANWS \
Data ftp-get

Dlstrlbutlon NWP or E NWP

. Device output http-get LV | ot
________________________________________________________ . internet

JWA FTP Server

. i > (P FTP-get ~j> _

" Data Data FTP i

. Receiving Processing Server |

- Device Device (ftpport6) \_ J
_______________________________________________________________________ pan Weather A: All righ ved

M) BERZHE
2. Proposal for turbulence forecast information around Taiwan.

2-3. Requests to ANWS ( for routine operation )

» Please share the progress of the
construction of ANWS’s new weather
information system.

> Please ask CWB to provide NWP output
data to JWA on a real time basis.

=About the transfer method, JWA would
like to get the data by ftp-push from
CWB.

- If it’s difficult, JWA will be able to get the data via http-get from
the CWB'’s open data site. e




2. Proposal for turbulence forecast information around Taiwan.

T BxsgiHmS

2-4. Requests to ANWS ( for case study )

»Please pick up the severe weather cases.

» Please prepare the NWP data of t

severe weather cases and provide the data

to JWA.

- We can only get the latest data from CWB’s open data site.

We can not get the past data.

»Then, we will calculate turbulence forecast

and provide the results to ANWS.

Japan Weather Association. All rights reserved
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2. Proposal for turbulence forecast information around Taiwan.

T Bxssine

2-5. Specification of CWB’s NWP data (1)

CWB WRF ## X,

1. Resolution :
15 km, Grids=254485(661*385)
@«:779334[11@
Area=[& ¥, ,Runtime 00 & 06 & 12 & 187
2. BEHAR SikHEER  BgEd It

3. AHAeR:
15km :

(1,1) R ¥ A (-5.693677°N, 78.02554%E) » 4 25(661,385)4 ¥ 4 (43.28705°N, -179.5461°F )

4, Forecast hour:

@ (14.02224°N, 105.2500°E) » # % (1158,673)42 ¥ 2 (32.12021°N, 140.91388°E

Forecast hour Qutput interval

00 ~ 06 ~ 12 ~ 18 Major run 0000 ~ 0084 hours 6 hours

5. fIV'EARBZEH

4o http://www.nco.ncep.noaa.gov/pmb/codes/GRIB2

EHA GRB2#X - ABFRULMFRKX > HATE NCEP £ WMO ¥ F T RAFRA -

( Quoted from CWB'’s Openﬂdamaaﬁjﬂt&s}x\armm All rights reserved




) BETZHS
2. Proposal for turbulence forecast information around Taiwan.

2-5. Specification of CWB’s NWP data (2)

® WRF % &k 284

e g 1000 | 925 |[850 |700 |500 |400 |300 |250 |200 150 100
mEe hPa |[hPa |hPa |[hPa |hPa |hPa |hPa |hPa |hPa |hPa |hPa

Temperature(K) A\ v v v v v v v Vv v v

geopotential v v v v v v v v v v v
height (m)

U Wind speed v v v v v v v v v v Vv

(m/s)

VWindspeed | g v v V v A v v v Vv

(m/s)

W speed (m/s) |V v | v v v v v v v v v
Relative .

humidity %) | " v v v 3 \Y 3 v v v v
il et

Terrain surface pressure (hPa) v

Total precipitation (mm) A\

Temperature at 2 meter height(K) v

Dew point temperature at 2 meter height (K) v

specific humidity at 2 meter height (kg'kg) v

Relative humidity at 2 meter height (%) v

U-component wind speed at 10 meter height (nv/s) v

V-component wind speed at 10 meter height (m/s) v

Terrain surface (or ground) temperature (K) v

Sea level pressure(hPa) v

Sea level temperature, SST (K) v

4HME{E (degree) A%

FETE(E (degree) v

Net shortwave (solar) flux at the surface (W/m**2) (positive : downward flux) v

( Quoted from CWB'S Open data Si‘t@’w)\’u”edﬂ'w Association. All rights reserved
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2. Proposal for turbulence forecast information around Taiwan.

2-6. Product sample [Ex1 Wind + Vertical Wind Shear + isotach at 400hPa]
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2. Proposal for turbulence forecast information around Taiwan.

2-6. Product sample [Ex2 Cross section at longitude 120 degrees East])
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3. Introduction of utilizing network cameras for JWA's forecast operation

Network cameras for forecast operation

* JWA set network cameras for 2 purposes
— Water level monitoring (municipal office)
— Overtopping wave monitoring (expressway company)

Japan Weather Association. All rights reserved
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3. Introduction of utilizing network cameras for JWA’s forecast operation

Water level monitoring (municipal office)

* sudden rise in urban river
* nearby national route and railway
* only 1 water level meter nearby

set 6 cameras within 500m
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3. Introduction of utilizing network cameras for JWA's forecast operation

Water level monitoring (municipal office)
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3. Introduction of utilizing network cameras for JWA’s forecast operation

Overtopping wave monitoring (expressway company)

* Since 1960s, high tide threat
has increased due to
| shoreline erosion
e Qvertopping
v" Tomei Expressway
2~3 event/year
v’ Seisho Bypass
3~4 event/year

NEXCO X i 0 K5

@milt_yokokoku 2018.08.08 T1813
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. Introduction of utilizing network cameras for JWA’s forecast operation

Overtopping wave monitoring (expressway company)

automatically

* save 1 data per second

* analyze wave runup

* select the highest wave runup within the last hour
and display on the website (runup height and image)

B4 A B E S E RN
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4. Introduction of Himawari-8 images in case of severe weather.

Himawari Sandwich Product

e “Sandwich Product” is known as useful image to monitor convective storms.
e The main focus is color enhancement of IR brightness temperature imagery.

*  We will introduce you 2 case studies of rapidly developing cumulonimbus
cloud in summer.

Upper layer : Colored band13
—>for monitoring cloud top
temperature

Lower layer : Monochrome band03
—>The texture shows us the updraft or
overshooting of cumulonimbus clouds.

pll rights reserved
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4. Introduction of Himawari-8 images in case of severe weather.

Himawari_sandwich

HIMAWARI-8 Sandwich/2017/07/18 02:47:30 UTC JMA Radar 2017/07/18 02:50:00 UTC
band13 TBB (C)
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4. Introduction of Himawari-8 images in case of severe weather.

Himawari_sandwich+lightning Radar
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4. Introduction of Himawari-8 images in case of severe weather.

Himawari_sandwich .. Radar

(\

5
HIMAWARI-8 Sandwich 2018/08/31 02:52:30 UTC M A Radar 201&08!31 02:55:0 C
band13 TBB (C) Precipitation(mm/h)
-20 -25 -30 -35 -40 -45 -50 -55 -60 -65 1 5 101520 25 30 40 50 60 70 80

Japan Weather Association. All rights reserved



T BxsgiHmS

4. Introduction of Himawari-8 images in case of severe weather.
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5. The newest situation about IWXXM in Japan.

» JWA asked JMA about the status of IWXXM in September 2018.
» The answer is as follows;
- JMA is continuously working to construct transmit and receive
system of IWXXM.
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6. The newest situation about AUTO METAR in Japan.

» JWA asked JMA about the situation of AUTO METAR in September
2018.

» The answers are as follows;
- JMA is continuously examining the future plan of AUTO METAR.
- JMA is proceeding with the project based on the consultation to
users such as CAB (Civil Aviation Bureau), airlines, and other
relevant organizations.

Japan Weather Association. All rights reserved.
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Thank you very much for your Rind attention
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