Description for the reanalysis dataset of the western North Pacific tropical cyclones from 2004 through 2008
1. Introduction
This reanalysis dataset is of the western North Pacific (WNP) tropical cyclones (TCs) from 2004 through 2008. 
For every reanalyzed WNP TC of 2004, products in this dataset include output not only from reanalysis data assimilation but also from model forecast. Products are mostly available at every 6 hours (00, 06, 12, 18UTC) of the reanalysis period, but sometimes the reanalysis intervals are 12 hours or others. The lead time of the model forecasts varies, ranging from 9 to 51 hours. However, forecast interval is always 3 hours. There are 18 key meteorological variables such as temperature, pressure perturbation, mixing ratio and wind. They are defined at the 30 half sigma vertical levels and on the horizontal grids of Arakawa-Lamb B-staggering at the resolution of 30km by 30km, with u- and v- wind components being defined at the corner of each grid square while other variables at the center.
For each reanalyzed WNP TC occurred in 2005-2008, the reanalysis data are 6 hourly (00, 06, 12, 18UTC). The horizontal grid is TC following, i.e. the reanalysis is at 10km-by-10km grids with the observed TC position at corresponding reanalysis time being at the center of the domain. The reanalysis product is written at the surface and 21 pressure levels ranged from 1000hPa to 100hPa. Variables include time, latitude and longitude of grids, pressure level, surface pressure, sea level pressure, sea surface temperature, temperature at 2m, u- and v- wind component at 10m, geopotential height, temperature, relative humidity, u- , v- and z- wind component, water vapor, cloud water and rain water mixing ratio, reflectivity and maximum reflectivity.
The observed TC positions are obtained from the JTWC WNP best track data. Each TC’s reanalysis period is also determined by the start and end dates in its JTWC best track file. However, for some TCs, the reanalysis periods may be a bit shorter than their life cycle.
Every reanalyzed WNP TC’s name, international number identification (ID), serial number (SN) of the year given by the Joint Typhoon Warning Center (JTWC) are listed in Table 1. The temporal coverage and archive name of each reanalyzed TC are also given in Table 1. Detail information on reanalyzed (and forecasted) variables and their attributes can be found in Tables 2 and 3.
2. Method
The reanalysis method used in this dataset is the variational data assimilation method. For WNP TCs in 2004, a four-dimensional variational (4D-Var) assimilation method is used. For the TCs in 2005-2008, we used a combined dynamic initialization and three-dimensional variational (3D-Var) assimilation method (TCDI/3DVar). 
The PSU/NCAR mesoscale model (known as MM5) and its 4D-Var codes are involved in reanalyzing the WNP TCs in 2004, while two sets of software are applied to reanalyze the WNP TCs during 2005-2008, a Tropical Cyclone Dynamic Initialization (TCDI) package and the Version 3.1.1 release of the Weather Research and Forecasting (WRF) modeling system including the WRF-Var data assimilation system and the Advanced Research WRF (ARW) dynamic solver.
3. Dataset organization

This dataset involves 47 reanalyzed WNP TCs. The 6 hourly reanalysis files of each TC are archived in a zipped tar file.
3.1. File naming convention

The zipped tar files conform to the following convention:
rnl.TCid.TCname.tar.gz

where TCid is 4 digits international number ID of a WNP TC, and TCname is the name of the TC.

The 6 hourly reanalysis data at each time level are named as:

TCid.RNLtime.nc
where TCid is 4 digits international number ID of a WNP TC, and RNLtime represents the reanalysis time.

3.2. File format and utilities for I/O and visualization

These *.nc files are in the netCDF format, which is self-describing and platform-independent. The NetCDF software libraries provide read-write access to netCDF files. They are available along with the documentation on the Unidata website. The ncdump utility distributed with the NetCDF libraries can list the variables and attributes in a netCDF file. To visualize data in a netCDF file, a lot of software including ncview and NCAR Command Language (NCL) can be utilized.
4. Data services

For assistance with the dataset, please use the following contact information:
Tim Li

Professor of meteorology

International Pacific Research Center and Department of Meteorology
School of Ocean and Earth Science and Technology
University of Hawaii
Honolulu, Hawaii 96822

Phone: (808) 956-9427
Fax: (808) 956-9425

Email: timli@hawaii.edu
5. Useful links

For more information on the method, scheme, software and some data concerned in this dataset, please refer to the following resources:

	WRF
	http://www.wrf-model.org/index.php

	WRF ARW
	http://www.mmm.ucar.edu/wrf/users/

	WRF-Var

	http://www.mmm.ucar.edu/wrf/users/wrfda/index.html

	MM5
	http://www.mmm.ucar.edu/mm5/

	3D-Var method
	http://www.ecmwf.int/newsevents/training/rcourse_notes/DATA_ASSIMILATION/ASSIM_CONCEPTS/Assim_concepts9.html

	4D-Var method
	http://www.ecmwf.int/newsevents/training/rcourse_notes/DATA_ASSIMILATION/ASSIM_CONCEPTS/Assim_concepts9.html

	NetCDF
	http://www.unidata.ucar.edu/software/netcdf

	ncview
	http://meteora.ucsd.edu/~pierce/ncview_home_page.html

	NCL
	http://www.ncl.ucar.edu/

	JTWC best track data
	http://www.usno.navy.mil/NOOC/nmfc-ph/RSS/jtwc/best_tracks/index.html

	NCEP FNL data
	http://dss.ucar.edu/datasets/ds083.2/


Table 1
Reanalysis dataset summary

	YEAR
	TC NAME
	TC ID
	JTWC SN
	REANALYSES PERIOD
	REANALYSES ARCHIVE

	2004
	CONSON
	0404
	wp07
	04JUN-10JUN
	rnl.0404.CONSON.tar.gz

	
	DIANMU
	0406
	wp09
	11JUN-21JUN
	rnl.0406.DIANMU.tar.gz

	
	MINDULLE
	0407
	wp10
	21JUN-04JUL
	rnl.0407.MINDULLE.tar.gz

	
	KOMPASU
	0409
	wp12
	12JUL-16JUL
	rnl.0409.KOMPASU.tar.gz

	
	RANANIM
	0413
	wp16
	07AUG-13AUG
	rnl.0413.RANANIM.tar.gz

	
	MEGI
	0415
	wp18
	13AUG-19AUG
	rnl.0415.MEGI.tar.gz

	
	CHABA
	0416
	wp19
	17AUG-31AUG
	rnl.0416.CHABA.tar.gz

	
	AERE
	0417
	wp20
	17AUG-26AUG
	rnl.0417.AERE.tar.gz

	
	SONGDA
	0418
	wp22
	26AUG-08SEP
	rnl.0418.SONGDA.tar.gz

	
	MEARI
	0421
	wp25
	18SEP-29SEP
	rnl.0421.MEARI.tar.gz

	
	MA-ON
	0422
	wp26
	01OCT-09OCT
	rnl.0422.MA-ON.tar.gz

	2005
	NESAT
	0504
	wp04
	28MAY-11JUN
	rnl.0504.NESAT.tar.gz

	
	HAITANG
	0505
	wp05
	11JUL-19JUL
	rnl.0505.HAITANG.tar.gz

	
	MATSA
	0509
	wp09
	29JUL-06AUG
	rnl.0509.MATSA.tar.gz

	
	MAWAR
	0511
	wp11
	18AUG-27AUG
	rnl.0511.MAWAR.tar.gz

	
	TALIM
	0513
	wp13
	24AUG-01SEP
	rnl.0513.TALIM.tar.gz

	
	NABI
	0514
	wp14
	29AUG-07SEP
	rnl.0514.NABI.tar.gz

	
	KHANUN
	0515
	wp15
	05SEP-11SEP
	rnl.0515.KHANUN.tar.gz

	
	SAOLA
	0517
	wp18
	19SEP-26SEP
	rnl.0517.SAOLA.tar.gz

	
	DAMREY
	0518
	wp17
	20SEP-27SEP
	rnl.0518.DAMREY.tar.gz

	
	LONGWANG
	0519
	wp19
	25SEP-03OCT
	rnl.0519.LONGWANG.tar.gz

	
	KIROGI
	0520
	wp21
	01OCT-19OCT
	rnl.0520.KIROGI.tar.gz

	2006
	CHANCHU
	0601
	wp02
	07MAY-19MAY
	rnl.0601.CHANCHU.tar.gz

	
	EWINIAR
	0603
	wp04
	29JUN-10JUL
	rnl.0603.EWINIAR.tar.gz

	
	BILIS
	0604
	wp05
	07JUL-14JUL
	rnl.0604.BILIS.tar.gz

	
	KAEMI
	0605
	wp06
	17JUL-26JUL
	rnl.0605.KAEMI.tar.gz

	
	PRAPIROON
	0606
	wp07
	28JUL-05AUG
	rnl.0606.PRAPIROON.tar.gz

	
	MARIA
	0607
	wp09
	03AUG-10AUG
	rnl.0607.MARIA.tar.gz

	
	SAOMAI
	0608
	wp08
	04AUG-12AUG
	rnl.0608.SAOMAI.tar.gz

	
	WUKONG
	0610
	wp11
	12AUG-20AUG
	rnl.0610.WUKONG.tar.gz

	
	SHANSHAN
	0613
	wp14
	09SEP-17SEP
	rnl.0613.SHANSHAN.tar.gz

	
	XANGSANE
	0615
	wp18
	25SEP-01OCT
	rnl.0615.XANGSANE.tar.gz

	
	SOULIK
	0618
	wp21
	10OCT-16OCT
	rnl.0618.SOULIK.tar.gz

	
	CIMARON
	0619
	wp22
	25OCT-07NOV
	rnl.0619.CIMARON.tar.gz

	
	DURIAN
	0621
	wp24
	24NOV-05DEC
	rnl.0621.DURIAN.tar.gz

	2007
	YUTU
	0702
	wp02
	15MAY-22MAY
	rnl.0702.YUTU.tar.gz

	
	MAN-YI
	0704
	wp04
	06JUL-16JUL
	rnl.0704.MAN-YI.tar.gz

	
	USAGI
	0705
	wp05
	27JUL-04AUG
	rnl.0705.USAGI.tar.gz

	
	SEPAT
	0708
	wp09
	11AUG-19AUG
	rnl.0708.SEPAT.tar.gz

	
	FITOW
	0709
	wp10
	31AUG-07SEP
	rnl.0709.FITOW.tar.gz

	
	NARI
	0711
	wp12
	11SEP-17SEP
	rnl.0711.NARI.tar.gz

	
	WIPHA
	0712
	wp13
	14SEP-20SEP
	rnl.0712.WIPHA.tar.gz

	
	KROSA
	0715
	wp17
	01OCT-08OCT
	rnl.0715.KROSA.tar.gz

	2008
	NURI
	0812
	wp13
	16AUG-23AUG
	rnl.0812.NURI.tar.gz

	
	SINLAKU
	0813
	wp15
	07SEP-21SEP
	rnl.0813.SINLAKU.tar.gz

	
	HAGUPIT
	0814
	wp18
	17SEP-24SEP
	rnl.0814.HAGUPIT.tar.gz

	
	JANGMI
	0815
	wp19
	23SEP-01OCT
	rnl.0815.JANGMI.tar.gz


Table 2 
Variables and attributes in 2004 TC reanalysis

	KEY VARIABLE
	NAME
	SPACIAL DIMENSIONS
(X*Y*Z)
	UNITS

	latitude at cross points
	latitcrs
	99x99x1
	°

	longitude at cross points
	longicrs
	99x99x1
	°

	latitude at dot points
	latitcrs
	99x99x1
	°

	longitude at dot points
	longicrs
	99x99x1
	°

	pressure perturbation
	pp
	99x99x1
	Pa

	surface pressure minus ptop
	pstarcrs
	99x99x1
	Pa

	sea surface temperature
	tseasfc
	99x99x1
	K

	temperature at 2m
	t2
	99x99x1
	K

	mixing ratio at 2m
	q2
	99x99x1
	kg/kg

	accumulated convective precipitation
	rain_con
	99x99x1
	cm

	accumulated nonconvective precipitation
	rain_non
	99x99x1
	cm

	x- wind at 10m
	u10
	99x99x1
	m/s

	y- wind at 10m
	v10
	99x99x1
	m/s

	temperature
	t
	99x99x30
	K

	x- wind component
	u
	100x100x30
	m/s

	y- wind component
	v
	100x100x30
	m/s

	z- wind component
	w
	99x99x30
	m/s

	mixing ratio
	q
	99x99x30
	kg/ kg

	cloud water mixing ratio
	clw
	99x99x30
	kg/ kg

	rain water mixing ratio
	rnw
	99x99x30
	kg/ kg

	accumulated convective precipitation
	rain_con
	99x99x1
	cm

	accumulated nonconvective precipitation
	rain_non
	99x99x1
	cm


Table 3
Variables and attributes in TC reanalyses of TC for 2005-2008
	VARIABLE
	NAME
	SPACIAL DIMENSIONS
(X*Y*Z)
	VERTICAL LEVELS

(hPa)
	UNITS

	time
	Times
	1x1x1
	
	unitless

	latitude of grids
	ylat
	150x1x1
	
	°

	longitude of grids
	xlon
	1x150x1
	
	°

	pressure level
	plvl
	1x1x21
	1000, 975, 950, 925, 900, 850, 800, 750, 700, 650, 600, 550, 500, 450, 400, 350, 300, 250, 200, 150, 100
	hPa

	surface pressure
	PSFC
	150x150x1
	
	Pa

	sea level pressure
	slp
	150x150x1
	
	hPa

	sea surface temperature
	SST
	150x150x1
	
	K

	temperature at 2m
	T2
	150x150x1
	
	K

	x- wind at 10m
	U10
	150x150x1
	
	m/s

	y- wind at 10m
	V10
	150x150x1
	
	m/s

	geopotential height
	geopt
	150x150x21
	1000, 975, 950, 925, 900, 850, 800, 750, 700, 650, 600, 550, 500, 450, 400, 350, 300, 250, 200, 150, 100
	m2/s2

	temperature
	tk
	150x150x21
	
	K

	relative humidity
	rh
	150x150x21
	
	%

	x- wind component
	U
	150x150x21
	
	m/s

	y- wind component
	V
	150x150x21
	
	m/s

	z- wind component
	W
	150x150x21
	
	m/s

	water vapor
	QVAPOR
	150x150x21
	
	kg/ kg

	cloud water
	QCLOUD
	150x150x21
	
	kg/ kg

	rain water mixing ratio
	QRAIN
	150x150x21
	
	kg/ kg

	reflectivity
	dbz
	150x150x21
	
	unitless

	max reflectivity
	max_dbz
	150x150x1
	
	unitless

















