Tropical cyclone track analyzing
and monitoring in TMD
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1.For analyzing cyclone track
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Website meteo alarm
http://www.metalarm.tmd.go.th/monitor/typhooon



http://www.metalarm.tmd.go.th/monitor/typhooon

Basis for consensus forecasting

» A CONSENSUS POSITION

track forecast is simply an average of the
initial and forecast latitudes and longitudes
of a group of deterministic model tropical
cyclone tracks at each forecast interval.

»  Deterministic model track forecast positions
from the consensus (average) track position
at each forecast interval.

»>  No prediction of consensus tropical cyclone
track forecast error



DETERMINISTIC MODEL is a single numerical model
that is typically the highest horizontal and vertical

resolution model from a numerical weather
prediction center.

(Consensus)

48h forecast Region



Numerical weather prediction center.

The Joint Typhoon Warning Center (JTWC)
RSMC Tropical Cyclone

hurricane/archive - Unisys Weather
Tropical Cyclone Information of JIMA

NRL Tropical Cyclone Page - Navy.mil
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Severe Weather Information Centre



JTWC
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Products and Services Notice Current Northwest Pacific/North Indian Ocean* Tropical Systems

Warning Graphic Legend

Tropical Depression 19W (Nineteen) Warning £#03

Annual Tropical Issued at 05,/21002
Cyclone Reports

« TC Warning Text

Best Track Archive

« TC Warning Graphic

Freguently Asked Questions (FAQ)

* Prognostic Reasoning

2009 METSAT and TC Conference « JMV 3.0 Data

2012 TC Conference » Google Earth Overlay [[{[§
« IR Satellite Imagery

Global Tropical Hazards Outlook
*new* » Satellite Fix Bulletin

* Includes Bay of Bengal and Arabian Sea

Current Central/Eastern Pacific Tropical Systems
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WARNING NUMBER: 002/07 (S5OUTH-WEST INDIAN QCERN)
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(WIND GUST5 AT SEA MAY BE ABCUT 40% STRONGER THAN THE AVERAGED WIND) .
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lapan Meteorological Agency

Home Weather/Earthquakes Services

Home = Weather and Earthguakes = Tropical Cyclone Information

Tropical Cyclone Information

Select track forecast or wind probability 3-Day Track and Intensity Forecast - | Print |
Tropical Cyclone TDa -

Show tracks covering 72 hours -

Display Time | < || > | | Show all probability circles | Animation | Play | | Stop |

Click on map to zoom in.

Draw lines linking forecast circle centers  © Yes @ No

09:00 JST, 5 September 2017 | » Notes

UTCY5[September,2017
D

Publications/Perio

Issued at 01:05 UTC, 5 September 2017

Scale
Intensity

Center position

movement
Central pressure

Direction and speed of

A" - = 9 1

<Analysis at 00 UTC, 5 September:

TD
M17925 (17.49)
E124°50' (124.8°)

WNW 15 km/h (8 kt)
1004 hPa

L3
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xample Severe Tropical Storm TALAS
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Example Tropical Storm SONCA
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2.For monitoring a tropical cyclone
and active low pressure

P Forthe active low pressures are the same things.
They usually make damage likely a tropical
cyclone disaster. However, Thailand does not
have a system for monitory them.

P To mitigate severe impacts, The accuracy of
tropical cyclone track and active low pressure
forecasting is very important for risk area
evaluation that will be affected by the tropical

cyclone due to evacuation in time can reduce
both human and property losses.



https://en.wikipedia.org/wiki/Cyclone_Jal#/media/File:Jal_2010_track.png

»> When Jal was just a low pressure area, it hit
Thailand and strengthened into a depression.
As a result, heavy to very heavy rains battered
the country causing extensive flooding




Overview of the 2010: the impact

P> On 31 October 2010, Tropical
Depression led to heavy rain and flood
affecting 12 southern provinces of
Thailand (133 districts, 874 sub-
districts, 6,197 villages, 609,511
households and 1,932,405 persons).
Hat Yai, one of the most famous cities
in Thailand, had been most affected by
flooding in 2000.

P> Hat Yai was severely flooded, worse
than the 2000 flood.




Weather Radar Imagery, Songkhla
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Songkhia S8

Flood waters in tambon Khiong Hae of Hat Yai almost submerge
the Saphan Dam road sign. WEERAWONG WONGPREEDEE
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Research

We set system for determine cyclogenesis
Set domain

Set every 3 days forecast and 4 times cycling
for update.

It’s not best track but for warning



System for determine cyclogenesis
Tracker

) o The tropical cyclone and active low pressure
tracker system consists of a python group of
functions based on the NCEP/EMC method:

- Forecastools.py

- Cyclone.py
- Thaicyclones_op.py

Different combination of variables and detection

criteria were tested
The parameters used by NCEP/EMC are indicated

inside the functions

YV



Determine Cyclogenesis Process

Thaicyclones_op.py

Python script

Program
cyclone track

cyclone.py forecastools.py  thaicyclones_op.
Py

Forecastools.py
- fetch NOAA
forecast fields

N/ WAVE N7 FNL

Cyclone.py

R

-prmsimsl
-ugrdprs
-vgrdprs
-ugrd10m
-vgrd10m

Wave and FNL 0.25 degree from GFS OpenDAP-alt data

Cyclones on 10-m Wind fields (m/s) 20160913t020160916

18°N

16°N

4

14°N |y

12°N G ; R g
3.0 6.0 9.0 12.0 15.0 18.0
Background field scale

3 days track forecasting

Update every 6 hours
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Input Data
Global Forecast System (GFS)

— National Weather Service

NCEP Central Operatid}

K7

Local forecast by
“City. SH

Global Models

Search NCEP

GDAS | 6hours || oribfilter || nttp || OpenDAP-ait|
GFS 0.25 Degree | 6hours || gribfilter || http || OpenDAP-ait|
=F5 0.25 Degree Hourly || & haurs || arib filter || http || CpenDAP-alt |

Current Hazands

Watches/Wamings GFS 0.25 Degree (Secondary Parms) ||

& hours GrADS Data Server - top level - gfs 0p25

National GFS 0.50 Degree ||

& hours GrADS Data Server - directory for /gfs_0p25 : 14 entries

Cumrent Conditions

Observations 3FS 1.00 Degres ||

& haurs

Satellite Images
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5 NOUrE 4. 4£520160905/:

|GFE Ensemble NDGD resolution Eias-Cnrrected”

| MAEFS high resolution Bias-Corrected ||

5 NoUTs 6. 45520160907/
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B hours ;. r20160008/:
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dir
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http://nomads.ncep.noaa.gov:9090/dods/gfs_0p25/
http://nomads.ncep.noaa.gov:9090/dods/gfs_0p25/
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@% NCEP/EMC Cyclogenesis Tracking Page

2017082012 »
2017082006 , o
2017032000 | NCEP/EMC Tracking of Cyclogenesis in Models
2017081918
S| R T S WY R T A
2017081906
0t70s1900 || 1. Purpose
2017081818
2017081812 | The purpose of this site is to monitor the ability of various numerical weather prediction models to develop both extratropical and tropical cyclones.

2017081806 | Initially, the site will contain track plots from various models, including the NCEP GFS, NCEP Eta, NCEP global ensemble, NCEP short range ensemble

% (SREF), UKMET and NOGAPS models. The plan is to eventually include performance and verification statistics as well.

2017081712 L
S017051706 | 2- Determination of tracks

%B]?ES]E?S All tracks included on this site are derived from GRIB files operationally available within NCEP and are determined using the
2017081612
2017061606
2017081600 | Briefly, for tropical cyclones, 7 parameters are tracked, including the relative vorticity maximum, geopotential height minimum and wind speed minimum
2017081918 | at both 850 and 700 hPa, as well as the minimum in sea level pressure. These 7 parameters are averaged together to provide an average position fix at

2017081512
5017081506 each forecast hour.

% Since extratropical cyclones are generally not nearly as vertically coherent as their tropical counterparts, using parameters from 3 different levels of the

2017081212 | @tmosphere would muddy the tracking picture. Therefore, when tracking is done specifically for extratropical cyclones, only mslp is tracked. In order to
2017031406 | @void tracking weak, transient disturbances (either real or artifacts of model noise), 2 constraints have been added to the tracking criteria in order for a
2017081400 | found disturbance to be reported as being a tracked storm: (1) the storm must live for at least 24 hours within a forecast, and (2) the storm must
2017061318 | maintain a closed mslp contour, using a 2 mb contour interval.
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http://www.emc.ncep.noaa.gov/gmb/tpm/emchurr/tcgen/



“HOW THE NCEP TROPICAL CYCLONE

TRACKER WORKS”

P1.13

HOW THE NCEP TROPICAL CYCLONE TRACKER WORKS

Timothy P. Marchok
SAIC at NCEP/GFDL
Geophysical Fluid Dynamics Laboratory, Princeton, New Jersey

1. INTRODUCTION

The Environmental Modeling Center (EMC) at the
MNational Centers for Environmental Prediction (NCEFP)
runs a daily suite of global and regional models and has
the responsibility of providing tropical cyclone guidance
based on these model forecasts to the Tropical Predic-
tion Center (TPC) on an operational basis. In 1998, a
new tropical cyclone tracking system for extracting track
and intensity forecast information from these forecasts
was implemented at NCEP. The purpose of this paper is
to describe this new tracking system, including its core
algorithm and other related features.

2. DATA REQUIREMENTS

The tracker processes data that are in GRIB format

restricted area smaller than that of the original analysis
and centered on the position obtained from each previ-
ous analysis, with each successive analysis done on a
grid with half the grid-spacing of the previous iteration.
In this way, for example, the position for a storm from a
model dataset with 1-degree resolution can be refined to
within 1/16 of a degree.

This method is used for the 5 primary parameters,
but for the minima in wind speed at 700 and 850 mb, a
smaller area within 120 km of the center guess position
is first interpolated to a fine mesh and then a Barnes
analysis is done on that smaller grid. The reason the
larger area is not searched in this case is to avoid the
mistake of identifying a calm area well outside the storm
as the calm area near the center of the storm. The cen-




Tracker Design: Multiple Variables

* A weighted average of the positions of several low-level
variables is used.

* 6 Primary parameters:

» 850 mb vorticity » 850 mb gp height
» 700 mb vorticity » 700 mb gp height

» Surface (10 m) vorticity » Mean Sea-Level Pressure

* 3 Secondary parameters:

» 850 mb minimum in wind speed
» 700 mb minimum in wind speed

» Surface (10 m) minimum in wind speed



-prmsims| A python program was built to

-uerd ]
00 Sgg:dsrrs operationally download NOAA forecast
" -ugrd10m and find and track cyclones
-vgrd10m

500 km
sw is defined as the size (km) of the sub-grid that runs

the entire grid/fields searching for cyclones.
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Monitor tropical cyclone and active low
pressure tracker in 3 days forecast

Cyclones on 10-m Wind fields (m/s) 20160913t020160916
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SONCA 25-07-2017 initial 00 UTC
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Python script files

Example Python script

import pylab

from pylak import *

from netCDF4 import Dataset
import time

import forecastools

import cyveclone

% forecastools.list()

# HetCDF with wariables
fnameinput="AtmNOAL 201&6060300.nc

# EReading ©01d WetCDF File —————————————————

ncfile = Dataset (fnameinput)

lat nefile.variables['latitude'][:]
lon = nefile.variables['longitude'][:]
ntime = ncfile.wvariables['tim="][:]

# import time; time.gmtime (ntime[0])

ugrdlim = ncfile.variables['nugrdlOm"][:,:;
wgrdlOm = ncfile.variables['nvgrdlOm "] [:,:,:
prmslmsl = nofile.variable=s["nprmslm=1"]1[:,

Download fFor Windows Download for OSX

Anaconda 4.1.1

For Windows

Anaconda is BSD licensed which gives you permission to use Anaconda

commerdially and For redistribukion.
Changelog =

1. Download the installer
2. Optional: Verify data integrity with MD5 or SHA-256 =
More info =
3. Double-click the .exe file to install Anaconda and follow the
instructions on the screen

Behind a firewall? Use these zipped Windows installers =

Download for Linux

Python 3.5 version

64-BIT INSTALLER (351mMm)

32-BIT INSTALLER (292mm)

Python 2.7 version

64-BIT INSTALLER (340M)

32-BIT INSTALLER (285m)

1
1

P

ugrdprs = np.zeros{(ncfile.variables[ 'nugrdpr=22850"] .shape [0] ,2 ,nefile.

cyclone.py

forecastools.py

thaicyclones_op.
By



Case Study

e 2016-2017 affect to Thailand
- Mirinae (25 -28 July 1026)
- DIANMU (22 -23 August 2016)
- RAI (09 -14 September 2016)
- Active Low (25-30 October2016)

- Active Low (05-10 January 2017)
- talus(14-17 July 2017)

- sonca (20-29 July 2017)



1. Tropical storm Mirinae
+ 25-28 July 2016



3. Tropical storm RAI
09 -14 September 2016
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DALY, HOUR, MINUTE, Lat, Lon, minWind (m/s), maxWind(m/s), meanWind(m/s),minPressure (mb)

13.00 0.00 0.00 15.75 106.30 0.64 17.88 4.47 1001.597
13.00 3.00 0.00 16.00 106.00 1.28 16.02 5.02 1003.06
13.00 6.00 0.00 15.75 105.30 1.04 11.35 3.21 1002.43
13.00 5.00 0.00 16.00 105.00 1.40 §.75 3.47 1001.63
13.00 12.00 0.00 16.00 104.00 0.83 8.30 6.21 1002.78
13.00 15.00 0.00 15.75 103.25 1.32 9.37 5.61 1004.86
13.00 18.00 0.00 15.75 102.75 1.61 7.89 3.34 1004.635
13.00 21.00 0.00 15.50 102.25 1.73 g.34 4.90 1003.44
14.00 0.00 0.00 15.75 102.25 1.74 §.65 5.15 1004.72
14.00 3.00 0.00 16.25 102.00 1.42 §.29 5.46 1006.74
14.00 6.00 0.00 16.50 102.00 0.53 8.17 4.91 1006.32
14.00 12.00 0.00 17.25 101.25 0.23 4.86 2.12 1005.72
14.00 15.00 0.00 17.25 100.75 0.10 2.83 1.47 1008.15
14.00 18.00 0.00 17.50 100.350 0.10 2.72 1.27 1007. 68

15.00 0.00 0.00 17.75 100.00 0.07 2.28 0.98 1007.67



Tropical Depression Rl 1Z2—12 SEFP ZO1E

-
+24 +H1Z

»




4.Active Low
25-30 October2016
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5.Active Low
05-10 January 2017
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