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10 APPENDIX A

Acquisition Products

10.1 WSR-88D routine individual products.

Table A-1 contains a partial listing of radar products available from the WSR-88D radar.  WARP shall routinely receive the products listed in Table A-1. 

	Table A-1:  Routine Individual WSR-88D Products

	Product name
	FCM-H11

ID/No.

	Reflectivity (lowest 4 elevations)
	R/19

	Reflectivity (lowest elevations)
	R/20

	Velocity (lowest 4 elevations)
	V/27

	Hybrid scan reflectivity
	R/33

	Composite reflectivity
	CR/35

	Composite reflectivity
	CR/36

	Composite reflectivity
	CR/37

	Echo tops
	ET/41

	Severe weather probability
	SWP/47

	Velocity azimuth display wind profile
	VWP/48

	Vertically integrated liquid
	VIL/57

	Storm tracking information
	STI/58

	Hail index
	HI/59

	Mesocyclone
	M/60

	Tornadic vortex signature
	TVS/61

	Storm structure
	SS/62

	Layer composite reflectivity ‑ low altitude
	LRM/65

	Layer composite reflectivity - lowest layer (AP-Removed)
	APR/67

	Layer composite reflectivity ‑ high altitude
	LRM/66

	Layer composite reflectivity ‑ super high altitude
	LRM/90

	Precipitation accumulation (1-hour, 3-hour, total)


	OHP/78

THP/79

STP/80

	Free text message
	FTM/75

	Combined shear 
	CSC/87

	Radar (WSR-88D) Coded Message
	RCM/74

	Reserved
	TBD

	Reserved
	TBD

	Reserved
	TBD

	Reserved
	TBD


10.2 Alphanumeric products.  

All of the alphanumeric products listed with their World Meteorological Organization (WMO) identifiers in Table A-2, will be acquired and retained as specified herein.  AFOS identifiers are provided for reference only, in parentheses, following the product name.

	Table A-2:  Alphanumeric Products

	Product Group
	WMO ID

	Plain Language Significant Wx Forecast (SGW)
	ABAK-Alaska

ABHW-Hawaii

ABUS-United States

	Public Information Statement (PNS)
	ABAK-Alaska

ABHW-Hawaii

ABUS-United States

	State Weather Summary (SWS)
	ABAK-Alaska

ABHW-Hawaii

ABUS-United States

	Severe Storm Outlook Narrative (SWO)
	ACAK-Alaska

ACHW-Hawaii

ACUS-United States

	Subtropical Cyclone Marine Advisory (SMA)
	WWCA-Caribbean

WWGX-Gulf of Mexico

WWNT-N. Atlantic Area

WWPA-Pacific Area

WWPN-N. Pacific Area

WWPQ-W.N. Pacific Area

WWPW-W. Pacific Area

WWPZ-E. Pacific Area

	Tropical Weather Discussion (TWD)


	ACCA-Caribbean

ACGX-Gulf of Mexico

ACNT-N. Atlantic Area

ACPA-Pacific Area

ACPN-N. Pacific Area

ACPQ-W.N. Pacific Area

ACPW-W. Pacific Area

ACPZ-E. Pacific Area


	Storm Strike Probability Bulletin (SPF)


	WTHW-Hawaii

WTUS-United States

	Abbreviated Hurricane Advisory (AHA)
	WTCA-Caribbean

WTGX-Gulf of Mexico

WTNT-N. Atlantic Area

WTPA-Pacific Area

WTPN-N. Pacific Area

WTPQ-W.N. Pacific Area

WTPW-W. Pacific Area

WTPZ-E. Pacific Area

	Alarm/Alert Administrative Message (Urgent Notification) (ADA)
	NOAK-Alaska

NOHW-Hawaii

NOUS-United States

	NWS Administrative Message (External) ADR
	NOAK-Alaska

NOHW-Hawaii

NOUS-United States

	Tropical Weather Outlook and Summary (TWD)
	ACCA-Caribbean

ACGX-Gulf of Mexico

ACNT-N. Atlantic Area

ACPA-Pacific Area

ACPZ-E. Pacific Area

ACPN-N. Pacific Area

ACPQ-W.N. Pacific Area

ACPW-W. Pacific Area

	Additional Details to the National Weather Summary (AD)
	AWAK-Alaska

AWHW-Hawaii

AWUS-United States


	Aviation Area Forecast (FA)
	FAAK-Alaska

FAHW-Hawaii

FAMX-Mexico

FAUS-United States

FACA-Caribbean

FACN-Canada

FAJP-Japan

FAKO-S. Korea

FARA-Russia (Asia)

	Offshore Aviation Area Forecast (OFA)
	FAPN-N. Pacific Area

FANT-N. Atlantic Area

FAPA-Pacific Area

FAPQ-W.N. Pacific Area

FAPW-W. Pacific Area

FAPZ-E. Pacific Area

FAGA-Gulf of Alaska

FAGX-Gulf of Mexico

	18 Hour WINTEM (18A) and

24 Hours WINTEM (24A) (FD)


	FBCA-Caribbean

FBAK-Alaska

FBCN-Canada

FBHW-Hawaii

FBMX-Mexico

FBNT-N. Atlantic Area

FBPA-Pacific Area

FBUS-United States

	Upper Wind Fallout Forecast (FOF)
	FDPU-Puerto Rico

	Alaskan MOS Temperature Extreme Forecasts (FAK)
	FMAK-Alaska

	Alaskan FOUS 24-, 36-, 48- Hr Boundary Layer Winds and Precipitation (FBP)
	FOAK-Alaska

	Civil Emergency Message (CEM)
	WOAK-Alaska

WOHW-Hawaii

WOUS-United States

	Administrative Radar (WSR-88D) Message (ARM)
	No ID currently

	FOUS POP/Clouds/Ceiling/Wind Guidance (FPC)
	FOAK-Alaska

FOHW-Hawaii

FOUS-United States


	FOUS Program Max/Min Temp/Pop Guidance (FTP)
	FOAK-Alaska

FOHW-Hawaii

FOUS-United States

	FOUS Relative Humidity/Temperature Guidance (FRH)
	FOAK-Alaska

FOHW-Hawaii

FOUS-United States

	FOUS Trajectory Forecast (FTJ)
	FOAK-Alaska

FOHW-Hawaii

FOUS-United States

	FOUS Wind/Cloud Guidance (FWC)
	FOAK-Alaska

FOHW-Hawaii

FOUS-United States

	Quantitative Precipitation Forecast (QPF)
	FOAK-Alaska

FOHW-Hawaii

FOUS-United States

	Public Weather Zone Forecast (ZFP)
	FPAK-Alaska

FPHW-Hawaii

FPUS-United States

	State (Area) Forecast (SFP)
	FPAK-Alaska

FPHW-Hawaii

FPUS-United States

	State (Area) Forecast Discussion (SFD)
	FPAK-Alaska

FPHW-Hawaii

FPUS-United States

	Canadian Forecast (CAN)
	FPCN-Canada

	Non-Precipitation Warnings, Watches, Advisories (NPW)
	WWAK-Alaska

WWHW-Hawaii

WWUS-United States


	Other Aviation Products (OAV)
	NUAK-Alaska

NUHW-Hawaii

NUUS-United States

	Aerodrome Forecasts (TAF)


	FTAK-Alaska

FTAT-Antigua

FTBA-Bahamas

FTBE-Bermuda

FTBR-Barbados

FTCA-Caribbean

FTCN-Canada

FTCU-Cuba

FTGA-Gulf of Alaska

FTGX-Gulf of Mexico

FTHA-Haiti

FTHW-Hawaii

FTJM-Jamaica

FTJP-Japan

FTKO-S. Korea

FTMF-St. Martin

FTMR-Martinique

FTMX-Mexico

FTNT-N. Atlantic Area

FTPA-Pacific Area

FTPN-N. Pacific

FTPQ-W.N. Pacific Area

FTPW-W. Pacific Area

FTPZ-E. Pacific Area

FTPU-Puerto Rico

FTRA-Russia (Asia)

FTUS-United States

	Prognostic Map Discussion (PMD)
	FXAK-Alaska

FXHW-Hawaii

FXUS-United States

	Short Term Forecasts/Area Weather Update (NOW)
	FXAK-Alaska

FXHW-Hawaii

FXUS-United States


	Marine Weather Statement (MWS)
	FZAK-Alaska

FZHW-Hawaii

FZUS-United States

FZCN-Canada

	Nearshore Marine Forecast (NSH)
	FZAK-Alaska

FZHW-Hawaii

FZUS-United States

	Alert Administrative Message (ADM)
	NOFS-Family of Services

	Aviation Routine Weather Report, METAR, (    )


	SAAK-Alaska

SAAT-Antigua

SABA-Bahamas

SABE-Bermuda

SABR-Barbados

SACU-Cuba

SAHW-Hawaii

SAHA-Haiti

SAJM-Jamaica

SAJP-Japan

SAKO-S. Korea

SAMF-St. Martin

SAMR-Martinique

SACA-Caribbean

SACN-Canada

SAMX-Mexico

SAPU-Puerto Rico

SARA-Russia (Asia)

SAUS-United States

	Radar Observations, MDR (ROB)
	SDAK-Alaska

SDHW-Hawaii

SDUS-United States

	Radar Observations, text (ROB)
	SDAK-Alaska

SDHW-Hawaii

SDUS-United States

	Tsunami Tide/Seismic Message Acknowledgment (TMA)
	SEAK-Alaska


	Intermediate Surface Synoptic Observation (SSI)


	SIAT-Antigua

SIBA-Bahamas

SIBE-Bermuda

SIBR-Barbados

SICA-Caribbean

SICN-Canada

SICU-Cuba

SIDO-Dominica

SIGC-Cayman Islands

SIGD-Grenada

SIHA-Haiti

SIHW-Hawaii

SIJM-Jamaica

SIJP-Japan

SIKO-S. Korea

SILC-St. Lucia

SIMF-St. Martin

SIMR-Martinique

SIMX-Mexico

SIPU-Puerto Rico

SIRA-Russia (Asia)


	Main Surface Synoptic Observation (SSM)
	SMAT-Antigua

SMBA-Bahamas

SMBE-Bermuda

SMBR-Barbados

SMCA-Caribbean

SMCN-Canada

SMCU-Cuba

SMDO-Dominica

SMGC-Cayman Islands

SMGD-Grenada

SMHA-Haiti

SMHW-Hawaii

SMJM-Jamaica

SMJP-Japan

SMKO-S. Korea

SMLC-St. Lucia

SMMF-St. Martin

SMMR-Martinique

SMMX-Mexico

SMPU-Puerto Rico

SMRA-Russia (Asia)

	Surface Ship Report at Non-Synoptic Time (SHN)
	SNVB-Asian Region

SNVD-N. American Region

SNVF-European Region

	Aviation Selected Special Weather Reports, SPECI, (   )


	SPAK-Alaska

SPAT-Antigua

SPBA-Bahamas

SPBE-Bermuda

SPBR-Barbados

SPCU-Cuba

SPHW-Hawaii

SPHA-Haiti

SPJM-Jamaica

SPJP-Japan

SPKO-S. Korea

SPMF-St. Martin

SPMR-Martinique

SPCA-Caribbean

SPCN-Canada

SPMX-Mexico

SPPU-Puerto Rico

SPRA-Russia (Asia)

SPUS-United States

	Buoy Reports - Synoptic and Non-Synoptic Times (BOY)
	SSCA-Caribbean

SSGA-Gulf of Mexico

SSNT-N. Atlantic Area

SSPA-Pacific Area

SSPN-N. Pacific Area

SSPQ-W. N. Pacific Area

SSPW-W. Pacific Area

SSGX-Gulf of Mexico

	Satellite Interpretation Message (SIM)
	TBAK-Alaska

TBCN-Canada

TBHW-Hawaii

TBMX-Mexico

TBUS-United States

	Satellite Winds (SWD)
	TWAK-Alaska

TWCN-Canada

TWHW-Hawaii

TWMX-Mexico

TWUS-United States

	Pilot Reports (PIR)


	UAAK-Alaska

UAHW-Hawaii

UAUS-United States

	Aircraft Reports (ARP) 
	UAAK-Alaska

UAHW-Hawaii

UAUS-United States


	Transcribed Weather Broadcast, TWEB (TWB) 
	FRAK-Alaska

FRHW-Hawaii

FRUS-United States

	Rawinsonde Data

(part TTAA, Mandatory Level, MAN)(UM)

(part TTBB, Significant Level, SGL)(US)

(parts TTCC and TTDD, Mandatory and Significant Levels, respectively, above 100 millibars, ABV)(UF)

(part PPAA and PPBB, Mandatory and Significant Levels, respectively, wind speed and direction data, PIB)(UG)


	UM/US/UF/UGAK-Alaska

UM/US/UF/UGBA-Bahamas

UM/US/UF/UGBE-Bermuda

UM/US/UF/UGBR-Barbados

UM/US/UF/UGCA-Caribbean

UM/US/UF/UGCN-Canada

UM/US/UF/UGCU-Cuba

UM/US/UF/UGGC-Cayman Islands

UM/US/UF/UGHA-Haiti

UM/US/UF/UGHW-Hawaii

UM/US/UF/UGJM-Jamaica

UM/US/UF/UGJP-Japan

UM/US/UF/UGKO-S. Korea

UM/US/UF/UGMR-Martinique

UM/US/UF/UGMX-Mexico

UM/US/UF/UGPU-Puerto Rico

UM/US/UF/UGRA-Russia (Asia)

UM/US/UF/UGUS-United States

UM/US/UF/UGVD-N. American Region


	Aircraft Reconnaissance Reports (REP)


	URPU-Puerto Rico

URGX-Gulf of Mexico

URNT-N. Atlantic Area

URPA-Pacific Area

URPN-N. Pacific Area

URPQ-W.N. Pacific Area

URPW-W. Pacific Area

URPZ-E. Pacific

	Other Upper Air Data (OUA)
	UXAK-Alaska

UXBR-Barbados

UXCA-Caribbean

UXCN-Canada

UXGC-Cayman Islands

UXHW-Hawaii

UXJM-Jamaica

UXMX-Mexico

UXUS-United States

	Low Level Sounding (LLS)
	UXNT-N. Atlantic Area

UXPN-N. Pacific Area

UXPA-Pacific

	AIRMET (WA)
	WAAK-Alaska

WACA-Caribbean

WAHW-Hawaii

WAMX-Mexico

WAUS-United States

	Tornado Warnings (TOR)

this includes the combined Tornado and Special Marine Warning
	WFAK-Alaska

WFCA-Caribbean

WFCN-Canada

WFHW-Hawaii

WFUS-United States

	Center (CWSU) Weather Advisory (CWA)
	WLAK-Alaska

WLHW-Hawaii

WLUS-United States

	Special Marine Warning (SMW)
	WMAK-Alaska

WMCA-Caribbean

WMCN-Canada

WMHW-Hawaii

WMUS-United States

	Unnumbered Depression and Suspicious Area Advisory (DSA)
	WOCA-Caribbean

WOPN-N. Pacific Area

	Convective SIGMET (WST)
	WSAK-Alaska

WSHW-Hawaii

WSUS-United States

	SIGMET (WS)
	WSAK-Alaska

WSCA-Caribbean

WSHW-Hawaii

WSMX-Mexico

WSNT-N. Atlantic Area

WSPA-Pacific Area

WSUS-United States

	Center (CWSU) Weather Statement (CWS) (This is the Meteorological Impact Statement - MIS)
	WLAK-Alaska

WLHW-Hawaii

WLUS-United States

	Tropical Cyclone Advisory (TCM)
	WTCA-Caribbean

WTPA-Pacific Area

WTPZ-E. Pacific Area

WTGX-Gulf of Mexico

WTPN-N. Pacific Area

WTPQ-W.N. Pacific Area

WTPW-W. Pacific Area

WTNT-N. Atlantic Area

	Public Tropical Cyclone Advisory (TCP)
	WTCA-Caribbean

WTPA-Pacific Area

WTPZ-E. Pacific Area

WTGX-Gulf of Mexico

WTPN-N. Pacific Area

WTPQ-W.N. Pacific Area

WTPW-W. Pacific Area

WTNT-N. Atlantic Area

	Tropical Cyclone Discussion (TCD)
	WTCA-Caribbean

WTPA-Pacific Area

WTPZ-E. Pacific Area

WTGX-Gulf of Mexico

WTPN-N. Pacific Area

WTPQ-W.N. Pacific Area

WTPW-W. Pacific Area

WTNT-N. Atlantic Area


	Tropical Cyclone Position Estimate (TCE)


	WTCA-Caribbean

WTPA-Pacific Area

WTPZ-E. Pacific Area

WTGX-Gulf of Mexico

WTPN-N. Pacific Area

WTPQ-W.N. Pacific Area

WTPW-W. Pacific Area

WTNT-N. Atlantic Area

	Tropical Cyclone Update (TCU)
	WTCA-Caribbean

WTGX-Gulf of Mexico

WTNT-N. Atlantic Area

	Severe Thunderstorm Warning (SVR)

this includes the combined Severe Thunderstorm and Special Marine Warning
	WUAK-Alaska

WUCA-Caribbean

WUCN-Canada

WUHW-Hawaii

WUUS-United States

	Tornado Watch (?)
	WFAK-Alaska

WFCA-Caribbean

WFCN-Canada

WFHW-Hawaii

WFUS-United States

	Severe Thunderstorm Watch (?)
	WUAK-Alaska

WUCA-Caribbean

WUCN-Canada

WUHW-Hawaii

WUUS-United States

	Airport Weather Warning (AWW)
	WWAK-Alaska

WWCA-Caribbean

WWCN-Canada

WWHW-Hawaii

WWUS-United States

	Local Airport Advisories (LAA)
	?AK-Alaska

?CA-Caribbean

?CN-Canada

?HW-Hawaii

?US-United States

	Severe Weather Statement (SVS)
	WWAK-Alaska

WWCA-Caribbean

WWCN-Canada

WWHW-Hawaii

WWUS-United States

	Special Statement-Disturbed Area (DSA) (also known as the Unnumbered Depression and Suspicious Area Advisory)
	ACCA-Caribbean

ACPN-N. Pacific Area

	Special Weather Statement (SPS)
	WWAK-Alaska

WWCN-Canada

WWHW-Hawaii

WWUS-United States


10.3 Gridded products.

The WARP will acquire the gridded products described in the following subsections.  The model parameter tables in each of the subsections show fields of the parameters, as defined in Table A-3, at the levels and forecast times for the National Centers for Environmental Prediction (NCEP) Global Spectral Model (GSM) aviation run (AVN) [Table A-4], NCEP Eta Model [Table A-5] and NCEP Rapid Update Cycle (RUC) [Table A-6].  The forecast times specified in Tables A-4, A-5, and A-6 are hours past the data reference (cycle) time.  Information on the format of these gridded products may be found in "The WMO Format for the Storage of Weather Product Information and the Exchange of Weather Product Messages in Gridded Binary Form".

	Table A-3:  Product Parameters

	ID
	Parameter
	Unit

	H
	Height (geopotential)
	decagpm

	T
	Temperature
	deg C

	U
	Eastward wind component
	m/sec

	V
	Northward wind component
	m/sec

	O
	Vertical velocity
	mb/sec

	R
	Relative humidity
	percent

	E
	Precipitation
	mm

	X
	Lifted index
	deg C

	P
	Pressure
	mb (hPa)

	(
	Isentropic fields
	deg K


10.3.1 NCEP GSM AVN gridded products.

The WARP will acquire the NCEP GSM AVN gridded products as specified in Table A-4 at the highest temporal and spatial resolution available.

	Table A-4:  NCEP GSM Aviation Run Gridded Product Set



	                      LEVEL 

FCST TIME
	Sea Level
	1000 mb
	925,850, 700,500 mb
	400,300,250, 200,150,100 mb

	00,06,12, 18,24,30, 36
	P
	H,T,U,V
	H,T,U,V,R
	H,T,U,V

	
	
	
	
	

	                      LEVEL 

FCST TIME
	TROPOPAUSE
	MAXIMUM WIND
	
	

	00,06,12, 18,24,30, 36,48
	H,T,P
	U,V,P
	
	


10.3.2 NCEP early Eta and the mesoscale forecast model gridded products.

The WARP will acquire the NCEP Eta gridded products depicted in Table A-5, at the highest temporal and spatial resolution available over the contiguous United States and Alaska.  Temporal and spatial resolution data retained in storage will be bounded at 20km horizontal and 50 vertical levels.

	Table A-5: NCEP Eta Gridded Product Set



	                               LEVEL 

FCST TIME
	Surface/

Sea Level
	1000 mb
	925,850, 700,500 mb
	400,300,250, 200,150,100 mb

	00
	X,P
	H,T,U,V
	H,T,U,V,R
	H,T,U,V

	06,12,18,24,

30, 36,48
	X,P,E
	H,T,U,V
	H,T,U,V,O,R
	H,T,U,V


10.3.3 NCEP rapid update cycle gridded products.

The WARP will acquire the NCEP rapid update cycle gridded products depicted in Table A-6 at the highest temporal and spatial resolution available.  Temporal and spatial resolution data retained in storage will be bounded at 20km horizontal and 50 vertical levels.

	Table A-6:  NCEP Rapid Update Cycle Gridded Product Set



	                               LEVEL 

FCST TIME
	Surface/

Sea Level
	1000 mb
	925,850, 700,500 mb
	400,300,250, 200,150,100 mb

	00
	X,P,(
	H,T,U,V,(
	H,T,U,V,R,(
	H,T,U,V,(

	02,03,04,05,

06,07,08,09
	X,P,E,(
	H,T,U,V,(
	H,T,U,V,O,R,(
	H,T,U,V,(

	
	
	
	
	


10.4 NWS graphic products.

Table A-7 shows the NWS graphic products that will be available for the WARP.

	Table A-7:  NWS Graphic Products

	Description
	Unique ID

	24-h 250 WD-W (WH) (WD=Winds)
	NMCGPH24M

	18-h Fcst Tropopause Max Wind Streamlines (NH)
	NMCGPHTDJ

	18-h Fcst Tropopause Max Wind Isotachs (NH)
	NMCGPHTDY

	18-h Fcst Tropopause Vertical Wind Shear (NH)
	NMCGPHTDG

	24-h AVN Fcst Trop Vert (NH)
	NMCGPHTEG

	12-Hour Instantaneous Precipitation Fcst (NA)
	NMCGPHL2P

	24-Hour Instantaneous Precipitation Fcst (NA)
	NMCGPHL4P

	36-Hour Instantaneous Precipitation Fcst (NA)
	NMCGPHL6P

	48-Hour Instantaneous Precipitation Fcst (NA)
	NMCGPHL8P

	12-Hour Freezing Level Analysis (NA)
	NMCGPHL2F

	24-Hour Freezing Level Analysis (NA)
	NMCGPHL4F

	Eta ERL 500mb Heights - 12h Forecast (NA)
	NMCGPH526

	Eta ERL 500mb Vorticity - 12h Forecast (NA)
	NMCGPH527

	Eta ERL 500mb Heights - 24h Forecast (NA)
	NMCGPH546

	Eta ERL 500mb Vorticity - 24h Forecast (NA)
	NMCGPH547

	Eta ERL 500mb Heights - 36h Early Forecast (NA)
	NMCGPH566

	Eta ERL 500mb Vorticity - 36h Early Forecast (NA)
	NMCGPH567

	Eta ERL 500mb Heights - 48h Early Forecast (NA)
	NMCGPH586

	Eta ERL 500mb Vorticity - 48h Early Forecast (NA)
	NMCGPH587

	Precipitible Water Contour Analysis at Observation Time
	NMCGPHI0P

	2-6-Hour SVR WX PROB (NA)
	NMCGPH01O

	2-6-Hour TRW PROB (NA)
	NMCGPH01G

	12-36-Hour TJ SVR-W (NA)
	NMCGPH04O

	12-36-Hour TJ TRW-W (NA)
	NMCGPH04G

	12-24-Hour NG MOS POP
	NMCGPH04P

	24-36-Hour NG MOS POP
	NMCGPH06P

	36-48-Hour NG MOS POP
	NMCGPH08P

	NGM MOS 24-Hour Mx/Min Temp Forecast (Contoured)
	NMCGPH04X

	NGM MOS 36-Hour Mx/Min Temp Forecast (Contoured)
	NMCGPH06X

	NGM MOS 48-Hour Mx/Min Temp Forecast (Contoured)
	NMCGPH08X

	24h NGM MOS MAX/MIN TEMP
	NMCGPHP4X

	36h NGM MOS MAX/MIN TEMP
	NMCGPHP6X

	48h NGM MOS MAX/MIN TEMP
	NMCGPHP8X

	Map of Surface Fronts at 3-Hour Intervals (North America)
	NMCGPH90F

	MSL Isobar Analysis at 3-Hour Intervals (North America)
	NMCGPH90I

	Observed Weather Depiction Analysis (Contoured) (NA)
	NMCGPH90W

	Observed Weather Depiction Analysis (Plot) (NA)
	NMCGPHP0W

	Observed (OOH) RGL BLYR Winds at Second Standard Level (NA)
	NMCGPHL0M

	12-hr Surface Front and MSL Pressure Forecast (NA)
	NMCGPH92F

	24-hr Surface Front and MSL Pressure Forecast (NA)
	NMCGPH94F

	36-hr Surface Front and MSL Pressure Forecast (NA)
	NMCGPH96F

	48-hr Surface Front and MSL Pressure Forecast (NA)
	NMCGPH98F

	12-Hour Weather Depiction CIGS/VSBYS - Low Level Forecast (North America)
	NMCGPHL2W

	24-Hour Weather Depiction CIGS/VSBYS - Low Level Forecast (North America)
	NMCGPHL4W

	24-Hour Signif Weather - Low Level Forecast (Northern Hemisphere)
	NMCGPHLEW

	18-Hour Signif Weather - High Level Forecast (Western Hemisphere)
	NMCGPHH3W

	24-Hour Signif Weather - High Level Forecast (Western Hemisphere)
	NMCGPHH4W

	18-Hour Signif Weather - High Level Forecast (Northern Hemisphere)
	NMCGPHHDW

	24-Hour Signif Weather - High Level Forecast (Northern Hemisphere)
	NMCGPHHEW

	Severe Weather (CNVTV) Outlook - Day One (2) (US)

Severe Storm Weather Outlook - Day Two (2) (US)
	NMCGPH94O

NMCGPH980

	6-Hour Quantitative Precipitation Forecast (First 6-Hour Period) (NA)
	NMCGPH92E

	6-Hour Quantitative Precipitation Forecast (Second 6-Hour Period) (NA)
	NMCGPH93E

	24-Hour Day 1 Quantitative Precipitation Forecast (NA)
	NMCGPH94Q

	6-Hour AVN 700mb Vert Velocity Forecast (NH)
	NMCGPH7BV

	12-Hour AVN 700mb Vert Velocity Forecast (NH)
	NMCGPH7CV

	24-Hour AVN 700mb Vert Velocity Forecast (NH)
	NMCGPH7EV

	36-Hour AVN 700mb Vert Velocity Forecast (NH)
	NMCGPH7GV

	48-Hour AVN 700mb Vert Velocity Forecast (NH)
	NMCGPH7IV

	12-36H TJ TSTM-E (NA)
	NMCGPH06G

	12-36H TJ SVR-E (NA)
	NMCGPH060

	00H AVN MSL PRS (NH)
	NMCGPH0AI

	12H AVN MSL PRS (NH)
	NMCGPH0CI

	24H AVN MSL PRS (NH)
	NMCGPH0EI

	36H AVN MSL PRS (NH)
	NMCGPH0GI

	48H AVN MSL PRS (NH)
	NMCGPH0II

	24H TJ SFC PCL-W (NA) (PCL=PARCEL;W=WEST)
	NMCGPH0W1

	24H TJ SFC DWPNT (NA)
	NMCGPH0WD

	24H TJ SFC PCL-E (NA) (PCL=PARCEL;W=WEST)
	NMCGPH0WJ

	18H AVN 250 HT (NH)
	NMCGPH2DH

	18H AVN 250 TMP (NH)
	NMCGPH2DT

	18H AVN 250 ITAC (NH)
	NMCGPH2DY

	24H AVN 250 HT (NH)
	NMCGPH2E4

	24H AVN 250 ITAC (NH)
	NMCGPH2E5

	24H AVN 250 TMP (NH)
	NMCGPH2E6

	00H AVN 300 HT (NH)
	NMCGPH3AH

	00H AVN 300 ITAC (NH)
	NMCGPH3AY

	24H AVN 300 HT (NH)
	NMCGPH3EH

	24H AVN 300 ITAC (NH)
	NMCGPH3EY

	36H AVN 300 HT (NH)
	NMCGPH3GH

	36H AVN 300 ITAC (NH)
	NMCGPH3GY

	00H AVN 500 HT (NH)
	NMCGPH5AH

	00H AVN 500 VOT (NH)
	NMCGPH5AV

	12H AVN 500 HT (NH)
	NMCGPH5CH

	12H AVN 500 VOT (NH)
	NMCGPH5CV

	24H AVN 500 HT (NH)
	NMCGPH5EH

	24H AVN 500 VOT (NH)
	NMCGPH5EV

	36H AVN 500 HT (NH)
	NMCGPH5GH

	48H AVN 500 HT (NH)
	NMCGPH5IH

	48H AVN 500 VOT (NH)
	NMCGPH5IV

	00H AVN 500 WV5 (NH)
	NMCGPH5T5

	24H AVN 700 HT (NH)
	NMCGPH7EH

	36H AVN 700 HT (NH)
	NMCGPH7GH

	48H AVN 700 HT (NH)
	NMCGPH7IH

	24H TJ 700 PCL-W (NA) (PCL=PARCEL;W=WEST)
	NMCGPH7W1

	24H TJ 700 DP (NA)
	NMCGPH7WD

	24H TJ 700 NVD12 (NA) (NVD=NET VERT DSPLCMT)
	NMCGPH7WG

	24H TJ 700 PCL-E (NA) (PCL=PARCEL;E=EAST)
	NMCGPH7WJ

	36H TJ 700 NVD12 (NA)
	NMCGPH7XG

	48H TJ 700 NVD12 (NA)
	NMCGPH7YG

	24H AVN 850 HT (NH)
	NMCGPH8EH

	48H AVN 850 HT (NH)
	NMCGPH8IH

	48H AVN 850 TMP (NH)
	NMCGPH8IT

	24H TJ 850 PCL-W (NA) (PCL=PARCEL;W=WEST)
	NMCGPH8W1

	24H TJ 850 PCL-E (NA) (PCL=PARCEL;E=EAST)
	NMCGPH8WJ

	24H TJ 850 TMP (NA)
	NMCGPH8WT

	MSL PRS CHG-12H (NA)
	NMCGPH90C

	NORM MIN TMP ANL (NA)
	NMCGPH9ON

	NORM MAX TMP ANL (NA)
	NMCGPH90X

	6H QPF-PD1 (NA)
	NMCGPH92E

	DAY3 MX/MN-POP A (NA) (A=ANOMOLY)
	NMCGPH93P

	12H HEAVY SNOW (NA)
	NMCGPH93S

	MSL PRS CHG (12H) (NH)
	NMCGPH9AC

	SFC GEOST WND (NA)
	NMCGPH9AM

	SFC GEOST VOT (NA)
	NMCGPH9AV

	DAY3 FNT-ISOBAR (NH)
	NMCGPH9JH

	24H TJ K-INDEX (NA)
	NMCGPHI4K

	00H AVN MEAN RH (NH) (SFC=500)
	NMCGPHIAD

	12H AVN MEAN RH (NH) (SFC=500)
	NMCGPHICD

	24H AVN MEAN RH (NH) (SFC=500)
	NMCGPHIED

	24H AVN THKNS (NH) (850-500)
	NMCGPHIEZ

	36H AVN MEAN RH (NH) (SFC=500)
	NMCGPHIGD

	48H AVN MEAN RH (NH) (SFC=500)
	NMCGPHIID

	PAC SATLT SIM (NA)
	NMCGPHIPG

	00H AVN THKNS (NH) (1000-500)
	NMCGPHKAK

	12H AVN THKNS (NH) (1000)
	NMCGPHKCK

	24H AVN THKNS (NH) (1000-500)
	NMCGPHKEK

	36H AVN THKNS (NH) (1000-500)
	NMCGPHKGK

	48h AVN THKNS (NH) (1000-500)
	NMCGPHKIK

	OBS MIN TMP-12H (NA)
	NMCGPHPON

	OBS PCPN-24H (NA) (6H ACCUM QPF)
	NMCGPHPOP

	OBS SNOW COVER (NA)
	NMCGPHPOS

	OBS MAX TMP-12H (NA)
	NMCGPHPOX


Notes:

(1) The Severe Weather Outlook for each day has a corresponding narrative product.  The unique ID for the Severe Weather Outlook narrative is MKCSWODY1 for Day One and MKCSWODY2 for Day Two.

10.5 AWC products.

The WARP will acquire the AWC products depicted in Table A-8.  The horizontal area of coverage will be limited to the 48 contiguous states and adjacent coastal waters.  The WARP shall acquire all vertical levels of the Total CIP and SLD as sent from the AWC.

	Table A-8:  AWC Gridded Products

	Product
	Frequency
	Values

	NCWD
	Every 5 minutes
	0-6 intensity

	NCWF
	Every 5 minutes
	3 or greater intensity

	Total CIP
	Hourly
	0-100% probability

	SLD
	Hourly
	0-100% probability


10.6 Internet products.

The WARP will acquire the Internet products depicted in Table A-9.

	Table A-9:  Internet Products

	Product
	URL

	Collaborative Convective Forecast (Preliminary and Final)
	http://cdm.aviationweather.noaa.gov/ccfp/forecasts/ccfp_nat_xxz.gif
(xx is odd hours between 01 – 23)

	Volcanic Ash Dispersion
	http://204.227.127.33/awc/fltfldr/2091.gif
http://204.227.127.33/awc/fltfldr/2090.gif

	Hi-Level Significant Weather /Surface Progs (Mercator Projection)
	http://204.227.127.33/hilvl/graf/pgee07_00_cl.gif
http://204.227.127.33/hilvl/graf/pgee07_06_cl.gif
http://204.227.127.33/hilvl/graf/pgee07_12_cl.gif
http://204.227.127.33/hilvl/graf/pgee07_18_cl.gif
http://204.227.127.33/hilvl/graf/pgie07_00_cl.gif
http://204.227.127.33/hilvl/graf/pgie07_06_cl.gif
http://204.227.127.33/hilvl/graf/pgie07_12_cl.gif
http://204.227.127.33/hilvl/graf/pgie07_18_cl.gif
http://204.227.127.33/hilvl/graf/pgge07_00_cl.gif
http://204.227.127.33/hilvl/graf/pgge07_06cl.gif
http://204.227.127.33/hilvl/graf/pgge07_12_cl.gif
http://204.227.127.33/hilvl/graf/pgge07_18_cl.gif
http://204.227.127.33/hilvl/graf/pgde30_00_cl.gif
http://204.227.127.33/hilvl/graf/pgde30_06_cl.gif
http://204.227.127.33/hilvl/graf/pgde30_12_cl.gif
http://204.227.127.33/hilvl/graf/pgde30_18_cl.gif

	Lo-Level Significant Weather/Surface Progs (Mercator Projection)
	http://204.227.127.33/awc/lolgraf/ll_12_0_cl.gif
http://204.227.127.33/awc/lolgraf/ll_18_0_cl.gif
http://204.227.127.33/awc/lolgraf/ll_00_0_cl.gif
http://204.227.127.33/awc/lolgraf/ll_06_0_cl.gif
http://204.227.127.33/awc/lolgraf/ll_12_1_cl.gif
http://204.227.127.33/awc/lolgraf/ll_18_1_cl.gif
http://204.227.127.33/awc/lolgraf/ll_00_1_cl.gif
http://204.227.127.33/awc/lolgraf/ll_06_1_cl.gif
http://204.227.127.33/awc/lolgraf/ll_12_2_cl.gif
http://204.227.127.33/awc/lolgraf/ll_18_2_cl.gif
http://204.227.127.33/awc/lolgraf/ll_00_2_cl.gif
http://204.227.127.33/awc/lolgraf/ll_06_2_cl.gif
http://204.227.127.33/awc/lolgraf/ll_12_3_cl.gif
http://204.227.127.33/awc/lolgraf/ll_18_3_cl.gif
http://204.227.127.33/awc/lolgraf/ll_06_3_cl.gif 

	Canadian Products
	http://www.cmc.ec.gc.ca/cmc/gfa/images/


------------------  End of Appendix A  ------------------

20 APPENDIX B

NAS Plane Coordinate Transformation

20.1 Mapping from the radar coordinate system to the NAS plane.

This section provides the equations necessary to perform an exact mapping from the radar coordinate system to the NAS plane.

20.1.1 Introduction.

It is conceptually useful to think of the mapping of data from points in the airspace above the surface of the earth to the system display (NAS) plane as consisting of two parts: (a) the mapping of points in the airspace to points on the surface of the (model) earth, followed by (b) the mapping of points on the surface of the earth to the system display plane.

Part (a) has a "physical" basis in the intuitive concept of what one means when one says that an object in airspace is "above" a certain point on the surface of the earth, i.e., one means that the object is on a straight line that is normal to the surface of the (model) earth at that point.  This is taken as the basis for defining Part (a) of the mapping.  Thus to map a point p from airspace to a point q on the surface of the (model) earth to determine q such that the local normal to the surface of the (model) earth at q passes through p.

Part (b) does not have a physical basis.  Rather it is a particular mathematical transformation chosen from the multitude of map-making transformations that have been developed and used by map-makers over the centuries.

The particular display mapping chosen consists itself of two parts: A conformal mapping from the model spheroidal earth to a sphere, followed by stereographic mapping of the sphere to the system display plane.  The stereographic mapping is conformal, so the composition of these two parts also has the property of being conformal.  The sphere introduced here will sometimes be referred to as the conformal sphere.

It clarifies thinking about this process to regard the conformal sphere and the system display plane introduced in the preceding paragraph as purely mathematical (non-dimensional) constructs defined for display purposes, rather than as conceptual physical objects that could be thought of as being attached to the earth in some way.  Among other things, this makes it more clear that any scaling finally applied to the system display plane is an independent choice, not dictated by mapping.  The WARP project will specify in Appendix D a value for Radius of the Conformal Sphere, a*, to establish the scale in linear units (such as km) at the contact point (point of Tangency) of the system plane.

The stereographic projection has an inherent variation in local linear scaling that increases with distance from the contact point.  For example, if the extent of the system plane is 2000 km by 1600 km, there will be a 1 percent variation in scaling from the center of the plane to its corners.  By the choice of a*, one can choose to have this distortion range from 0 to +1 percent or from -0.5 percent to 0.5 percent.  The value of a* is unique for each ARTCC.

20.1.2 The Model Spheroidal Earth and Related Notation.

The earth is regarded as a spheroid characterized by four independent quantities:

Equatorial radius:  a

Polar radius:  b = (1-f)a

Flattening (Ellipticity):  f = (a-b)/a

Eccentricity:  e such that e2 = (a2-b2)/a2  =  f(2-f)

The NAS currently uses the International Ellipsoid of Reference as the model of the spheroidal earth. The values adopted are defined by specifying a and f-1 (from Appendix D), and then computing b and e from these:

a = 6378.388 km

f = 1/297

b = (1-f)a = 6356.911946 km

e2 = f(2-f) = 0.00672267

e = 0.08199189

The following symbols are used generically:

(  East longitude

L  Geodetic latitude

(  Conformal latitude

p  A 3-vector with components denoted by x, y, and z, or by p(1),   p(2), p(3)
ATAN2(y,x)denotes an arctangent function having full four quadrant resolution. This function must return the unique value, (, in the range -( < ( ( ( that satisfies

cos ( = x/(x2 + y2)1/2
sin ( = y/(x2 + y2)1/2
It is permissible for either x or y to be zero but not both.

20.1.3 Mapping from the radar coordinate frame to the NAS plane.

This section documents the steps that need to be performed to transfer a point from the radar plane to the NAS plane.

20.1.3.1 Parameter definitions.

The location of the contact point of the NAS plane:

(1) East longitude:  (s
(2) Geodetic latitude:  Ls
The location of the WSR-88D radar site:

(3) East longitude:  (r
(4) Geodetic latitude:  Lr
(5) Altitude above spheroid (Km):  ALT

Let p4 denote the position on the surface of the model earth having angular coordinates ((r,Lr).  Obtain the rectangular coordinates of p4:

(6) nr = a/(1-e2 sin2 Lr)1/2
(7) sr = nr cos Lr
(8) p4(1) = sr cos (r
(9) p4(2) = sr sin (r
(10) p4(3) = (1-e2) nr sin Lr
20.1.3.2 Location of object relative to the radar:

(11) Slant range (Km):(
(12) East azimuth from north:(
(13) Elevation angle:(
Note:  The "radar plane" consists of the points having (=0.  The position vector of the object relative to the radar is

(14) p1(1) = ( cos ( sin (
(15) p1(2) = ( cos ( cos (
(16) p1(3) = ( sin (
Let p1( be the position vector of the object relative to the projection of the radar site onto the spheroid, i.e., relative to p4. The first two components of p1( are the same as those of p1 while the third is given by

(17) p1((3) = p1(3) + ALT

20.1.3.3 Transformation to the fundamental earth frame.

Apply two rotations to p1( to align the coordinate frames with the fundamental earth frame:

(18) 

    


(19) 


Now p3 and p4 can be summed to give the position vector p5 of the object relative to the fundamental earth frame.

(20) p5 = p3 + p4
20.1.3.4 Projection onto the surface of the spheroid.

Next, project p5 along the local normal to obtain its projection p6 on the spheroid. p6 is the unique point on the surface of the model earth that is directly "below" p5.  The components of p5 are given by

(21) p5(i) = p6(i) + ( p6(i)/ri2, i = 1, 2, 3

Each of these can be solved for p6(i) giving

(22) p6(i) = p5(i)/(1 + (/ri2), i = 1, 2, 3

Obtain ( by implementing Newton's method as follows

(23) (0 := 0

(24) (j+1 := (j - f((j)/f(((j) for j = 0, 1, 2, ...

where

f(() = (i (P(i) /(ri  + (/ri))2  -1,            i = 1, 2, 3

f’(() = -2(i ((P(i) /(ri  + (/ri))2)/(ri(ri + (/ri)) ,    i = 1, 2, 3

r1 = r2 = a,  the equitorial radius of the model earth, and

r3 = b,  the polar radius of the model earth.

Four iterations is more than adequate to give a result in p6 good to full working precision of 15 decimal places.  Once ( is obtained, p6 can be computed using equation (22).

Next, compute angular coordinates for p6:

(25) (6  = ATAN2 (p6(2), p6(1))

(26) s6  = [(p6(2))2 + (p6(1))2]1/2
(27) L6  = ATAN2 (p6(3), (1-e2)s6)

20.1.3.5 Mapping from the Spheroid to the Conformal Sphere.

Let p6( denote the point on the conformal sphere corresponding to p6 on the spheroid.  Convert the geodetic latitude L6 of p6 to the conformal latitude (6( of p6( using equation 28.

(28) (6( = L6  -
[(1/2)e2   +   (5/24)e4   +   (3/22)e6] sin(2L6)



+
[                   (5/48)e4   +   (7/80)e6] sin(4L6)


-
[                                    (13/480)e6] sin(6L6)

(29) Set (6( = (6
20.1.3.6 Rotate to the coordinate frame on the conformal sphere aligned with the NAS plane.

This step will map the spherical coordinates ((6', (6') to a unit vector, p7, in a coordinate frame aligned with the NAS plane.

(30) 

 = 
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where (( =   (6(  -  (s  
20.1.3.7 Stereographic Projection to the NAS Plane.

The quantity rs is the radial distance from the center of the model spheroidal earth to the surface point that corresponds to the contact point for the system display plane.  The quantity rs is the correct scale factor at the contact point in the system plane, however, a different value, say a*, is specified in Appendix D to alter the distribution of scaling distortion in the stereographic projection.

Use the stereographic projection to map p7 to the 2-component vector, p8, in the NAS plane to calculate stereographic image coordinates:

(31) p8(1) = 2 a* p7(1)/(1 + p7(3))

(32) p8(2) = 2 a* p7(2)/(1 + p7(3))

(33) The calculation of NAS System Plane Coordinates can be performed using the following:

(34) XNAS  =  p8 (1)  +  XT
(35) YNAS  =  p8 (2)  +  YT
where

XT and  YT are the NAS System Plane Coordinates of the Point of Tangency with respect to the NAS System Axis.  They are part of the WARP System Parameters Adaptation provided in Appendix D.  the values of XT and  YT are ARTCC specific.

-----------  End of Appendix B  ----------------

30 APPENDIX C 
WARP System Performance

30.1 Introduction.

The WARP system shall meet the performance requirements specified in this appendix.

30.1 Performance.

The WARP shall meet the performance requirements specified in Tables 30-1, 30-2, 30-3, and 30-4 during simultaneous acquisition of radar, satellite, alphanumeric, lightning, gridded, and graphic products, with the following loading requirements: 

(a) Satellite animation in automatic update mode at maximum frames per second on one workstation display

(b) Radar animation in automatic update mode at maximum frames per second on another workstation display

(c) All briefing terminals, except the one on which the briefing terminal interactive performance functions are measured, running a 24 product sequence with a time between display of products of 5 seconds

(d) All interactive workstation functions required for performance measurement done on the third workstation display. 

	Table 30-1: Product Acquisition Performance Requirements

	
	WARP Product Acquisition Times1

	FUNCTION
	AVERAGE
	99.5 PERCENTILE
	99.95

PERCENTILE

	Directly connected WSR-88D products
	Products shall be acquired at the rate and frequency they are made available from the WSR-88D.

	Satellite products
	Satellite image data shall be acquired at the rate and frequency they are made available from the satellite.

	Lightning products
	Lightning data shall be acquired at the rate and frequency they are made available from the lightning data source.

	Alphanumeric products
	Products shall be acquired at the rate and frequency they are made available from the NWS source.

	Gridded products
	Products shall be acquired at the rate and frequency they are made available from NWS source.

	Graphic products
	Products shall be acquired at the rate and frequency they are made available from the NWS source.

	Individual radar product- routinely received from an indirectly connected WSR-88D2
	1
	4
	5

	RRP product from an indirectly connected WSR-88D3
	15
	25
	30


Notes:

(1) All numbers are in seconds unless otherwise noted, and a normal distribution is assumed. The term 'receipt' as used in the performance specifications signifies receipt at the ARTCC /ATCSCC WARP site.

(2) WSR-88D products routinely received from indirectly connected WSR-88Ds, through another WARP(s), measured from receipt of the last bit of the product from the WSR-88D at the directly connected WARP until the product is made available to the WARP to WARP interface.

(3) WSR-88D products requested from an indirectly connected WSR-88D, 
through another WARP, measured from the receipt of the last bit of the product from WSR-88D at the directly connected WARP until the product is made available to the WARP to WARP interface.

	Table 30-2:  Product Generation Performance Requirements

	
	WARP Product Generation Times1

	FUNCTION
	AVERAGE
	99.5

PERCENTILE
	99.95

PERCENTILE

	Imagery products

	
Individual radar product- routinely received from a directly connected WSR-88D2
	5
	15
	20

	
Individual radar product- routinely received from an indirectly connected WSR-88D3
	5
	15
	20

	
RRP radar product from a directly connected WSR-88D4
	5
	15
	20

	
RRP radar product from an indirectly connected WSR-88D5
	5
	15
	20

	
ARTCC radar mosaic10
	N/A
	N/A
	5

	Base Reflectivity ARTCC radar mosaic7
	3 min
	8 min
	10 min

	
ATCSCC-requested ARTCC mosaic products8
	3
	8
	10

	
National radar mosaic7
	3 min
	8 min
	10 min

	
Satellite7,9
	5 min
	11 min
	15 min

	Graphic Products6

	
Lightning7
	15
	25
	30

	
NWS Graphic Products7
	5
	15
	20

	
Station model plots11
	15
	25
	30

	
Thermodynamic analyses
	3
	8
	10

	
W/W/A
	5
	11
	15

	
Center Weather Advisory plot
	5
	11
	15

	
Convective SIGMET plot
	5
	11
	15

	
Aircraft observations plot
	5
	11
	15

	
Other graphic products
	15
	25
	30


Notes:
(1) All numbers are in seconds unless otherwise noted, and a normal distribution is assumed.  The term 'receipt' as used in the performance specifications signifies receipt at the ARTCC/ATCSCC WARP site for radar products and receipt at the contractor’s HUB for products generated from vendor supplied weather data.

(2) WSR-88D products routinely received from directly connected WSR-88Ds measured from receipt of the last bit of the product from the WSR-88D until the product is ready for display.

(3) WSR-88D products routinely received from indirectly connected (through another WARP) measured from the receipt of the last bit of the product from the WARP to WARP interface until the product is ready for display.

(4) WSR-88D products requested from a directly connected WSR-88D measured from when the last bit of the WSR-88D product is received from the directly connected WSR-88D until the product is ready for display.

(5) WSR-88D products requested from an indirectly connected (through another WARP) measured from the receipt of the last bit of the product from the WARP to WARP interface until the product is ready for display.

(6) Time is measured from when the request is made until the product is ready for display.

(7) Time is measured from receipt of the last bit of data from the data source until the product is ready for display.

(8) ARTCC mosaic products requested from the ARTCC WARP measured from the receipt of the last bit of ARTCC mosaic from the WARP to WARP interface until the product is ready for display.

(9) Time to generate all products from the satellite data received for each satellite.

(10) Time is measured from the receipt of the last bit of a WSR-88D radar product until the ARTCC mosaic product is updated with contributing data from the received WSR-88D product and is available for dissemination to the DSR.

(11) Time to generate and display a station model plot under the following conditions:

- a surface station model plot of at least 60 stations with at least 7 parameters plotted

- an upper air station model plot of at least 100 stations with at least 4 parameters plotted.

	Table 30-3:  Display/Storage/CHI Performance Requirements1,2

	FUNCTION
	AVERAGE
	99.5

PERCENTILE
	99.95

PERCENTILE

	WARP Display/Storage 

	Display of any non-image products and backgrounds, including each overlay14
	1
	4
	5

	Display of any image products and backgrounds, including each overlay14
	3
	8
	10

	Clear display of any products and backgrounds
	1
	4
	5

	Store products and data to mass3 storage
	3
	8
	10

	Remove/restore WSR‑88D (process & update radar availability display)3
	3
	8
	10

	Request for any RRP radar product from a directly connected WSR-88D3,4,5
	3
	8
	10

	Request for any RRP radar product from an indirectly connected WSR-88D3,6
	3
	8
	10

	Request for ARTCC mosaic from the ATCSCC3,13
	3
	8
	10

	Display product directory

(of single product type)
	5
	11
	15

	Display of alarm/alert message7
	5
	11
	15

	WARP CHI Functions

	Visual feedback of keyboard keystrokes or mouse entry
	0.1
	0.3
	0.4

	Display/clear menu
	0.2
	0.7
	1

	Graphic Products6

	Generation of an animation/sequence 

product loop8
	3
	8
	10

	Adjusting viewing window

	
Scroll, page
	0.2
	0.7
	1

	
Zoom/Pan (w/pixel replication)
	0.5
	1.0
	1.2

	
Zoom/Pan (w/o pixel rep.)9,10
	3
	8
	10

	Hardcopy
	
	
	

	
Spool A/N and color hardcopy11 
	3
	8
	10

	
Color hardcopy of any display12
	N/A
	N/A
	3 min


Notes:

(1) All numbers are in seconds unless otherwise noted, and a normal distribution is assumed.

(2) Time is measured from when the request is made until the function is completed.

(3) This performance requirement does not apply to the briefing terminals.

(4) For the case where the request for the WSR-88D originated from the meteorologist, time is measured from the meteorologist request until the request for the WSR-88D product is made available to the WSR-88D interface.

(5) For the case where the request for the WSR-88D product originated from the WARP to WARP interface, time is measured from receipt of the last bit of the request from the WARP to WARP interface until the request for the WSR-88D product is made available to the WSR-88D interface.

(6) Time is measured from the meteorologist request until the request for the WSR-88D product is made available to the WARP to WARP interface.

(7) Time is measured from the detection of an alarm/alert condition until the alarm/alert message is displayed and the audible alarm sounded.

(8) Time is measured from request to build an animation/sequence loop until the time the animation/sequence loop is started. Time is per individual frame, where a frame is either one non-overlaid product or an overlaid product containing one or more overlays, of an animation/sequence loop (e.g. a 10 overlaid product, with 2 overlays per product, animation/sequence loop should average 90 seconds to be built). 

(9) For zoom/pan without pixel replication of overlaid products, time is per individual overlay (e.g. a product with 3 overlays should average 12 seconds to be zoomed.)

(10) For zoom/pan without pixel replication during animation, time is measured from request to zoom/pan an animation sequence until the time the animation sequence is rebuilt at the requested zoom/pan view and the animation loop is restarted.  Time is per individual frame, where a frame is either one overlaid product or an overlaid product containing one or more overlays, of an animation sequence loop (e.g. a 10 overlaid product, with 2 overlays per product, animation sequence that is zoomed/panned without pixel replication should average 90 seconds to be built and restarted).

(11) Time is measured from the time the request was made until the user is able to enter subsequent requests exclusive of printing time.

(12) Time is measured from the time the request was made until the print is complete.

(13) Time is measured from the time the request was made until the ATCSCC request for the ARTCC mosaic is made available to the WARP to WARP interface.

(14) Time to display overlays is additional (e.g. image products with 2 non-image overlays would average 5 seconds).

	Table 30-4: Product Dissemination Performance Requirements1

	FUNCTION
	AVERAGE
	99.5

PERCENTILE
	99.95

PERCENTILE

	ARTCC radar mosaic to ATCSCC WARP2
	3
	8
	10

	WARP event notification/data request response to NIMS3
	3
	8
	10

	Alphanumeric/graphic product to WMSCR4
	3
	8
	10

	FBWTG file to ITWS5
	3
	8
	10

	FBWTG file to ITWS6
	--
	--
	30

	FBWTG file to WARP7
	--
	--
	30

	WINS files provided to URET/CCLD8
	--
	--
	30


Notes:
(1) All numbers are in seconds unless otherwise noted, and a normal distribution is assumed.

(2) Time is measured from the receipt of the ATCSCC request for the ARTCC radar mosaic product at the ARTCC WARP until the first bit of the ARTCC mosaic product is made available to the WARP to WARP interface.

(3) Time is measured from the receipt of the NIMS request for product until the first bit of the product is made available to the NIMS interface.

(4) Time is measured from the receipt of the meteorologist request for alphanumeric/graphic product dissemination until the first bit of the alphanumeric/graphic product is made available to the WMSCR interface or in the case of automatic product dissemination from the time the alphanumeric/graphic product is ready for dissemination (event or time driven) until the first bit of the alphanumeric/graphic product is made available to the WMSCR interface.

(5) Time is measured from detection of the receipt of the file from the NWSTG until the first bit of the file is placed on the ITWS interface transmission queue.

(6) Time is measured from the receipt of the last bit of file from the NWSTG until the first bit of the file is placed on the ITWS interface transmission queue.

(7) Time is measured from the receipt of the last bit of the file from the NWSTG until the first bit of the first message of the NWSTG file is placed on the broadcast interface transmission queue.

(8) Time is measured from the time that files are scheduled to be made available until the files are provided for retrieval by URET/CCLD.

------------------  End of Appendix C  ------------------

40.
APPENDIX D
WARP Adaptation Requirements

40.1 Introduction.  

This appendix specifies the requirements for making the ARTCC and ATCSCC WARPs and WINS adaptive to site specific operations, to user specific methods of operating the system, and to a default environment that is easily achieved.  This appendix addresses three areas of adaptive requirements:

(a)
Conform the ARTCC and ATCSCC WARPs and WINS to site specific environments without changing the baseline ARTCC and ATCSCC WARPs software

(b)
Adapt the ARTCC and ATCSCC WARPs so that repetitive user operations can be automated to be performed upon request and when a specific event occurs

(c)
Specify/change default parameters so that WARP functions can be performed with only those parameters input which the user desires to differ from the default.

40.2 Site adaptation requirements.  

The WARP and WINS shall adapt the system parameters listed in Table D-1 to configure the WARP and WINS to address site unique requirements.  Where applicable, these system parameters shall have an initial default which the parameter can be automatically reset to at the request of an authorized user.  The ability to change site system parameters shall be capable of being restricted to a limited set of WARP users.  The table also indicates which system parameters shall take effect immediately upon change and not require a re-boot to cause the changed value to take effect, indicated with an 'I' in the control column, and those system parameters that can not be changed by site personnel, indicated by a 'N' in the control column.

40.2.1 Default values.

The WARP and WINS site adaptation parameters listed in Table D-1 shall be assigned initial default values as specified in Table D-1. 

40.2.2 Default value changes.

The WARP and WINS shall allow a limited group of users to change the default values as specified in Table D-1 and to automatically return to the initial default values specified in Table D-1 at the request of the user. The WARP and WINS shall be capable of restricting permanent changes to the initial default values to a limited user group.

40.2.3 Default value assignments.

The WARP and WINS shall assign the default values specified for the parameters in Table D-1 when the WARP is initially powered on and shall provide the capability to assign changed default values to the site-specific parameters, while the WARP is operating, as specified in Table D-1.

40.3 WARP system operation adaptation requirements.

The WARP shall provide the capability to streamline system operations such that repetitive user actions can be initiated automatically or by user request.

40.3.1 User action procedure.

The ARTCC and ATCSCC WARPs shall structure sequential user actions required to perform ARTCC and ATCSCC WARPs functions in a procedure/command string that can be executed via a user request or initiated by the occurrence of an event recognizable by the ARTCC and ATCSCC WARPs.

40.3.2 WARP product generation.

The ARTCC and ATCSCC WARPs shall provide the capability to automatically generate meteorological products that are commonly used for CWSU operations when the data are available to the ARTCC and ATCSCC WARPs.

40.3.3 WARP user adaptation parameters.

The ARTCC and ATCSCC WARPs shall adapt the ARTCC and ATCSCC WARPs user parameters listed in Table D-2 and D-3 for each user of the ARTCC and ATCSCC WARPs and assign the user specific parameter values to the parameters as user specific defaults when the user logs onto the WARP. The ARTCC and ATCSCC WARPs shall automatically restore the user specific parameters default values to the initial set of default values assigned to the user parameters listed in Table D-2 upon request. The ability to change the initial default values for the ARTCC and ATCSCC WARPs user parameters shall be restricted to a limited set of ARTCC and ATCSCC WARPs users.

40.4 WARP user specific adaptable parameters.

The WARP shall assign user-specified default values to the parameters listed in Tables D-2 and D-3 when the user logs onto the ARTCC and ATCSCC WARPs.

Default value changes.

By interactive selection at the workstation, the WARP shall change the default values as specified in Tables D-2 and D-3 and to automatically return to the initial default values specified in Tables D-2 and D-3 at the request of the user.

40.4.2 Default value assignment.

When a user logs onto the WARP, the WARP shall assign the user specified default value(s), if changed by that user, or the initial default value(s) listed in Tables D-2 and D-3, if unchanged, to the parameters listed in Tables D-2 and D-3.

	Table D-1:  Warp System Parameters

	Adaptation Category
	Parameter
	Minimum
	Maximum
	Initial Default Value
	Control

	Acquisition Mode

	Received WSR Product
	Product Time Out
	0 sec
	600 sec
	120 sec
	I

	WSR-88D site parameters
	Number of sites
	1
	40
	ARTCC specific
	N

	
	Site Identifier
	----
	----
	WSR-88D specific
	N

	
	Geodetic Latitude of  radar site
	0.00000 deg.
	90.00000 deg.
	 WSR-88D specific
	N

	
	Longitude of radar site
	-180.00000 deg.
	0.00000 deg.
	 WSR-88D specific
	N

	
	Elevation
	-1.00000 km
	10,000.00000 km
	 WSR-88D specific
	N

	
	Routine product list
	----
	----
	Table A-1
	I

	
	Host ARTCC WARP identifier 

(indirect I/F radars only)


	----
	----
	ARTCC WARP specific
	N

	Product generation/display mode

	Color Palette
	System color Palette
	N/A
	N/A
	Initial colors provided by vendor
	I

	NAS Plane Projection
	Geodetic Lat. of point of tangency (Contact Point)
	0.00000 deg.
	90.00000 deg.
	ARTCC specific
	N

	
	Longitude of point of tangency (Contact Point)
	-180.00000 deg.
	0.00000 deg.
	ARTCC specific
	N

	
	NAS X-coordinate of point of tangency
	0.00000 nmi
	 2048.00000 nmi
	ARTCC specific
	N

	
	NAS Y-coordinate of point of tangency
	0.00000 nmi
	2048.00000 nmi
	ARTCC specific
	N

	
	Radius of the Conformal Sphere
	0.00000 nmi
	5000.00000 nmi
	ARTCC specific
	N

	Earth Model Parameters
	Flattening or Ellipticity
	N/A
	N/A
	1/297
	N

	values provided by FAA      (NAS-MD-320)
	Earth’s Equatorial radius
	N/A
	N/A
	3444.0540 nmi

6,378,388.0 meters
	N

	
	Earth’s Polar Radius
	N/A
	N/A
	3432.4579 nmi

6,356,911.946 meters
	N

	
	Square of Eccentricity
	N/A
	N/A
	0.006722670
	N

	Projection Center Longitude for WARP Plane Projection
	Projection Center Longitude for ARTCC Mosaic Product
	-180.00000 deg
	180.00000 deg
	ARTCC Specific
	N

	
	Projection Center Longitude for National Mosaic Product, North American (NA) Satellite Product 
	-180.00000 deg
	180.00000 deg
	-105.00000 (ARTCC)


	N

	
	Projection Center Longitude for Alaska GOES Satellite Product
	-180.00000 deg
	180.00000 deg
	-155.00000 (Alaska)


	N

	
	Projection Center Longitude for Oceanic Satellite Product 
	-180.00000 deg
	180.00000 deg
	-180.00000 (Pacific)

-40.00000 (Atlantic)


	N

	Dissemination Mode

	DSR dissemination
	Reflectivity level conversion 
	N/A
	N/A
	NEXRAD 0 = DSR 0

NEXRAD 1 = DSR 0

NEXRAD 2 = DSR 0

NEXRAD 3 = DSR 1

NEXRAD 4 = DSR 2

NEXRAD 5 = DSR 2

NEXRAD 6 = DSR 3

NEXRAD 7 = DSR 3
	N

	
	Destinations
	1
	4
	 1
	N

	Satellite sectors

	ARTCC intermediate area
	Geodetic Latitude of intermediate ARTCC area center point 
	Within ARTCC boundary
	Within NA boundary
	Center of ARTCC area
	I

	
	Longitude of intermediate area center point 
	Within ARTCC boundary
	Within NA boundary


	Center of ARTCC area
	I

	
	ARTCC Intermediate area coverage
	500 x 500 km
	2000x 2000km
	2000 x 2000 km
	I

	ATCSCC intermediate area # 1
	Geodetic Lat. of ATCSCC intermediate area # 1 center point 
	Within CONUS
	Within CONUS
	ATCSCC specific 
	I

	
	Longitude of ATCSCC intermediate area # 1 center point 
	Within CONUS
	Within CONUS
	ATCSCC specific 
	I

	
	ATCSCC intermediate area # 1 coverage
	500 x 500 km
	2000x 2000 km
	2000 x 2000 km
	I

	ATCSCC intermediate area # 2
	Geodetic Lat. of ATCSCC intermediate area # 2 center point 
	Within CONUS
	Within CONUS
	ATCSCC specific 
	I

	
	Longitude of ATCSCC intermediate area # 2 center point 
	Within CONUS
	Within CONUS
	ATCSCC specific 
	I

	
	ATCSCC intermediate area # 2 coverage
	500 x 500 km
	2000x 2000 km
	2000 x 2000 km
	I

	Satellite coverage
	North American coverage
	East or West
	East or West
	ARTCC /ATCSCC specific
	N

	
	Oceanic coverage
	None
	Atlantic or Pacific
	ARTCC specific
	N

	
	Alaskan coverage
	----
	----
	ATCSCC and ZAN ARTCC only
	N

	Data management mode

	
Retention 

	Radar products
	Routine individual radar products
	1
	48
	48 versions of each
	I

	
	RRP radar products
	latest version of each
	5
	latest version of each
	I

	
	ARTCC radar mosaic products
	1
	48
	48 versions of each
	I

	
	National radar mosaic products
	1
	24
	24 versions of each
	I

	
	Interval between versions
	1
	20
	Every version (one)
	I

	Satellite products
	North American products
	1
	24
	24 versions of each
	I

	
	Pacific Ocean coverage products
	1
	24
	24 versions of each
	I

	
	Atlantic Ocean Coverage products
	1
	24
	24 versions of each
	I

	
	Alaskan coverage products
	1
	24
	24 versions of each
	I

	
	Intermediate area products
	1
	24
	24 versions of each
	I

	
	Interval between versions
	1
	4
	Every version (one)
	I

	Lightning products
	
	1 hour
	4 hours
	4 hours
	I

	Alphanumeric products
	Alphanumeric products except for ADAS products
	24 hours
	36 hours
	36 hours
	I

	
	ADAS binary products
	5 minutes
	1 hour
	1 hour
	I

	Gridded products
	NWS acquired gridded products
	12 hours
	36 hours
	36 hours
	I

	
	Generated gridded products
	8 hours
	36 hours
	36 hours
	I

	Graphic products
	NWS acquired graphic products
	8 hours
	36 hours
	36 hours
	I

	
	User-generated graphic products
	8 hours
	72 hours
	72 hours after generation
	I

	System logs
	Product reception logs
	2 hours
	24 hours
	24 hours
	I

	
	Alarm/alert logs
	2 hours
	12 hours
	12 hours
	I

	
	Dissemination logs
	2 hours
	24 hours
	24 hours
	I

	
	System operations logs
	2 hours
	24 hours
	24 hours
	N

	System monitoring and control mode

	System security
	Authorized user list
	----
	----
	ARTCC /ATCSCC specific
	I

	System logging
	24 hour summary generation time
	00:00Z
	23:59Z
	00:00Z
	N

	Dissemination mode

	WSR-88D site parameters for dissemination of products to neighboring ARTCC WARPs
	Number of sites
	1
	22
	ARTCC specific
	N

	
	Site Identifier
	----
	----
	WSR-88D specific
	N

	
	Destination ARTCC WARP(s) identifier

(direct I/F radars only)
	----
	----
	ARTCC WARP specific
	N

	WINS product generation/display mode

	ARTCC RUC coverage area
	Latitude of southwest corner grid point
	0.00000
	90.00000
	ARTCC specific
	N

	
	Longitude of southwest corner grid point
	-180.00000
	180.00000
	ARTCC specific
	N

	
	Latitude of northeast corner grid point
	0.00000
	90.00000
	ARTCC specific
	N

	
	Longitude of northeast corner grid point
	-180.00000
	180.0000
	ARTCC specific
	N

	ARTCC RUC update time
	Number of minutes after start of hour for ARTCC RUC update
	0
	59
	50
	N


	Table D-2:  WARP User Specific Parameters

	WARP Product 
	Parameter
	Initial Default Value

	Radar products

	Individual WSR-88D products
	Auto update
	On

	
	Background map(s)
	Local ARTCC boundaries, geopolitical boundaries

	
	Intensity level color assignments
	FCM-H11, Part C, Appendix A

	ARTCC mosaic products
	Auto update
	On

	
	Background maps
	For ARTCC WARPS: ARTCC boundary,  geopolitical boundaries

For ATCSCC WARP: ARTCC Boundaries, geopolitical boundaries

	
	Intensity level color assignments
	Color assignments provided for Layer Composite Reflectivity and Echo Tops in FCM-H11, Part C, Appendix A

	National mosaic products
	Auto update
	On

	
	Background maps
	Geopolitical boundaries

	
	Intensity level color assignments
	Color assignments provided for Layer Composite Reflectivity in FCM-H11, Part C, Appendix A

	Satellite products
	Auto update
	On

	
	Background map(s)
	Geopolitical

	
	Enhancement curves
	 Vendor specified

	
	Enhancement color assignments
	Vendor specified

	
	Coverage Area
	Intermediate Area

	
	Type
	VIS

	Alphanumeric products
	Scroll/non-scroll
	Scroll

	Graphic Products

	Lightning products
	Auto update
	On

	
	Background map(s)
	Geopolitical

	
	Coverage Area
	ARTCC area

	
	Number of age intervals
	6

	
	Age interval
	15 minutes

	
	Age interval color assignments
	Vendor specified

	Station Model Plot (SMP) Products
	Auto update
	Off

	
	Parameters
	Present weather, temperature, pressure, wind speed, wind direction ,station ID (Surface) {Station ID, height, temperature, dewpoint depression, wind speed, wind direction for upper air plots}

	
	Surface/Upper air
	Surface

	
	Station selection
	ARTCC specific

	
	Background map(s)
	Geopolitical

	
	Coverage Area
	ARTCC Area

	
	SMP symbol color assignments
	Initial values provided by Vendor 

	
	Declutter priority
	Initial values provided by Vendor

	
	Pressure level(upper air)
	500 mb

	Aircraft Observation Plot products
	Auto update
	On

	
	Parameters
	All specified PIREP parameters

	
	Background map(s)
	ARTCC boundary, geopolitical

	
	Coverage Area
	ARTCC Area

	
	Altitude range
	24,000-60,000 feet

	
	Declutter priority
	Initial values provided by Vendor 

	
	Plot symbol color assignments
	Initial values provided by Vendor

	Thermodynamic Diagrams
	Auto update
	Off

	
	Temperature line style
	Solid line

	
	Dew point line style
	Dashed line

	
	Thermodynamic values
	Generate

	
	Thermo diagram color assignments
	Initial values provided by Vendor

	Vertical Cross-section products
	Auto update
	Off

	
	Parameters
	Initial values provided by Vendor

	
	Cross-section color assignments
	Initial values provided by Vendor

	Wind Hodographs
	Auto update
	Off

	
	Direction radials
	Every 30 degrees

	
	Concentric circles
	Every 10 meters per second

	Contour Analysis products
	Auto update
	Off

	
	Min/Max labels
	'H'- high, 'L'- low

	
	Background map(s)
	ARTCC boundary, geopolitical

	
	Coverage Area
	ARTCC Area

	
	Contour/fill color assignments
	Initial values provided by Vendor

	Streamline Analysis products
	Auto update
	Off

	
	Min/Max labels
	'H'- high, 'L'- low

	
	Background map(s)
	ARTCC boundary, geopolitical

	
	Coverage Area
	ARTCC Area

	
	Streamline color assignments
	Initial values provided by Vendor

	Watch, warning, advisory products
	Auto update
	On

	
	Time
	Valid window from current time to current time + 6 hours

	
	Product type
	Warning

	
	Coverage Area
	ARTCC area

	
	Background map(s)
	ARTCC boundary, geopolitical

	
	Color assignments
	Initial values provided by Vendor

	NWS Graphic products
	Auto update
	Off

	
	Gridded/graphic product color assignment
	Initial values provided by Vendor

	Background maps
	Declutter priority
	Initial value provided by vendor 

	
	Latitude granularity (Grid granularity)
	5o  [ min = 1o  max = 90o]

	
	Longitude granularity (Grid granularity)
	5o  [ min = 1o  max = 180o]

	
	Color assignment
	Initial values provided by Vendor

	Alarm/Alert 

	Alarm Characteristics
	Frequency
	min: 500 Hz; max: 3,000 Hz; initial value:1,500 Hz

	
	Volume
	min: volume off; max: 85 dB; initial value: 75 dB

	
	Duration
	min: 0.00 sec; Max: 300.00 sec; initial value: 5.00 sec

	
	Audible Alarm Switch
	audible alarm on

	
	Auto Display of alarmed product
	Alarmed product not displayed

	Product arrival
	product list
	Initial products provided by vendor

	Weather Alarm/Alert
	Ceiling
	Initial values provided by Vendor 

	
	Visibility
	Initial values provided by Vendor 

	
	Wind speed
	Initial values provided by Vendor 

	
	Wind direction
	Initial values provided by Vendor 

	
	Gusts speed
	Initial values provided by Vendor 

	
	Temperature
	Initial values provided by Vendor 

	
	Dew Point
	Initial values provided by Vendor 

	
	Present weather
	Initial values provided by Vendor 

	
	Time interval(s)
	Initial values provided by Vendor 

	Computer Human Interface parameters

	
	Animation speed
	6 frames/sec [min = 1 fps, max = 6 fps]

	
	Number of animation frames
	24 [ min = 2, max = 24]

	
	Loop direction
	Forward

	
	
loop start
	Oldest product

	
	
loop end
	Most current product

	
	Font typefaces
	

	
	
menus
	Initial values provided by vendor

	
	
products
	Initial values provided by vendor

	
	
hardcopy
	Initial values provided by vendor

	
	Font size
	

	
	
menus
	Initial values provided by vendor

	
	
products
	Initial values provided by vendor

	
	
hardcopy
	Initial values provided by vendor

	
	Color assignments (map background, overlays, labels, legends)
	Initial values provided by vendor

	
	Product sequence update interval
	1 minute [min = 1 sec, max = 5 min]


	Table D-3:  Parameter Defaults for Graphic Products

	Level/Parameter
	Units
	# of

digits
	Contour

Interval
	Reference

Value
	Notes

	Surface (observed)

	Altimeter Setting
	.01 in
	4
	0.5 in
	30.00
	

	
Temperature/dew point temperature
	[default]

oF 

[selectable]

oC
	3
	5 
	0
	

	
Wind speed
	[default]

kt

[selectable]

m s-1
	3
	20
	10
	

	
Wind Direction
	degrees
	3
	N/A
	N/A
	

	
Ceiling (CIG)
	100 ft

AGL
	3
	1
	0
	

	
Visibility (VSBY)
	Statute mi.
	2
	1
	0


	

	Surface (Derived)

	
3 hr Pressure Change
	mb
	2
	2
	0
	

	
Sea-level Pressure


	mb
	2
	4
	1000
	 'H' high  'L' low

	
Dew point Depression
	[default]

oF 

[selectable]

oC
	3
	5
	0
	

	
Relative Vorticity
	1 x 10-5 s-1
	2
	2
	0
	'X'- max,'N'- min

	
Divergence
	1 x 10-5 s-1
	2
	2
	0
	'X'- max,'N'- min

	
Moisture Convergence
	1 x 10-5 gkg-1 sec-1
	2
	2
	0
	'X'- max,'N'- min

	Temperature Advection
	o s-1
	3
	0.5
	0
	

	
Equivalent Potential Temperature
	oKelvin
	3
	5
	275
	

	
Relative Humidity
	percent
	3
	20
	10
	

	
Mixing Ratio
	gkg-1
	2
	2
	0
	

	Upper Air (observed)

	
Geopotential Height 

	

850 mb
	[default]

dm

[selectable]

ft
	3
	3
	150
	

	

700 mb
	[default]

dm

[selectable]

ft
	3
	3
	300
	

	

500 mb
	[default]

dm

[selectable]

ft
	3
	6
	540
	

	

300 mb
	[default]

dm

[selectable]

ft
	3
	12
	900
	

	

200 mb
	[default]

dm

[selectable]

ft
	3
	12
	1200
	

	Temperature    (multiple levels)


	[default]

oC

[selectable]

oF
	3
	5
	0
	

	
Dew point Depression (multiple levels)


	[default]

oC

[selectable]

oF
	3
	5
	0
	

	
Wind speed     (multiple levels)


	[default]

kt

[selectable]

m s-1
	3
	20
	10
	

	Wind Direction (multiple levels)
	degrees
	3
	N/A
	N/A
	

	Height of the Tropopause
	100s of Feet AGL
	3
	3
	0
	

	Maximum wind speed
	[default]

kt

[selectable]

m s-1
	3
	20
	10
	

	Direction of Maximum wind
	N/A
	3
	N/A
	N/A
	

	Wind direction at the Tropopause
	degrees
	3
	N/A
	N/A
	

	Wind speed at tropopause
	[default]

kt

[selectable]

m s-1
	3
	20
	10
	

	Upper Air (derived)

	Dew Point Temperature (multiple levels)
	[default]

oC

[selectable]

oF
	3
	5
	0
	

	Relative Vorticity (multiple levels)
	1 x 10-5 s-1
	2
	2
	0
	'X'- max,'N'- min

	Relative Humidity (multiple levels)
	percent
	3
	20
	10
	

	Divergence (multiple levels)
	1 x 10-5 s-1
	2
	2
	0
	'X'- max,'N'- min

	Moisture Convergence (multiple levels)
	1 x 10-5 gkg-1 sec-1
	2
	2
	0
	

	Temperature Advection (multiple levels)
	o s-1
	3
	0.5
	0
	

	12-hour Height Change (multiple levels)
	dm
	3
	6
	0
	 '+' positive center

 '-' negative center

	Height of the Freezing Level
	[default]

100s of Feet AGL

[selectable]

dm
	3
	3
	0
	When a station reports more than one crossing of 0o C in the vertical, the lowest freezing level is used in the analysis.

	Thickness - 1000-500 mb
	dm
	3
	30
	540
	

	1000-850 mb
	dm
	3
	30
	120
	

	850-700 mb
	dm
	3
	30
	150
	

	850-500 mb
	dm
	3
	30
	400
	

	user specified
	dm
	3
	30
	user specified 
	

	Q-Vector Divergence           
	mb-1sec-3
	4
	10 x 10-16
	0
	

	Stability Indices
	
	
	
	
	

	
Lifted Index
	oC
	1
	4
	4
	Contoured for values +4 or less. 'X'- max, 'N'- min. 

	
Showalter Index
	oC
	2
	1
	0
	

	
K-Index
	oC
	2
	5
	15
	Contoured for values between 15 and 40. 'X'- max, 'N'- min.

	NCEP Gridded (Product Parameters)

	NCEP Gridded (Parameter ID)

	Geopotential Height (H)

	
 Surface/Sea-Level
	[default]

dm

[selectable]

ft
	3
	3
	0
	

	
1000 mb
	[default]

dm

[selectable]

ft
	3
	6
	0
	

	
925 mb
	[default]

dm

[selectable]

ft
	3
	12
	50
	

	
850 mb
	[default]

dm

[selectable]

ft
	3
	3
	150
	

	
700 mb
	[default]

dm

[selectable]

ft
	3
	3
	300
	

	
500 mb
	[default]

dm

[selectable]

ft
	3
	6
	540
	

	
400 mb
	[default]

dm

[selectable]

ft
	3
	6
	700
	

	
300 mb
	[default]

dm

[selectable]

ft
	3
	12
	900
	

	200 mb
	[default]

dm

[selectable]

ft
	3
	12
	1200
	

	
100 mb
	[default]

dm

[selectable]

ft
	3
	12
	1200
	

	Temperature
	[default]

oC

[selectable]

oF
	3
	5
	0
	

	Relative Humidity
	Percent


	3
	20
	10
	

	Wind speed (u,v)


	[default]

kt

[selectable]

m s-1
	3
	20
	10
	

	Precipitation (E)
	[default]

mm

[selectable]

in
	3
	20
	0
	

	Vertical Velocity (O)
	mb s-1
	3
	0.5
	0
	

	Lifted Index (X)
	oC
	3
	0.5
	0
	

	Pressure (P)
	mb
	2
	4
	1000
	

	NCEP Gridded (Derived)

	               Maximum wind speed
	[default]

kt

[selectable]

m s-1
	3
	20
	10
	

	               Direction of Maximum wind
	N/A
	3
	N/A
	N/A
	

	               Height of the Tropopause
	[default]

100s of Feet AGL

[selectable]

dm
	3
	3
	0
	

	               Wind direction at the Tropopause
	degrees
	3
	N/A
	N/A
	

	Wind speed at Tropopause
	[default]

kt

[selectable]

m s-1
	3
	20
	10
	

	Relative Vorticity (multiple levels)
	1x10-5 s-1
	2
	2
	0
	'X'- max,'N'- min

	Relative Humidity (multiple levels)
	percent
	3
	20
	10
	

	Divergence     (multiple levels)
	1 x 10-5 s-1
	2
	2
	0
	'X'- max,'N'- min

	Moisture Convergence (multiple levels)
	1 x 10-5 gkg-1 sec-1
	2
	2
	0
	

	Temperature Advection (multiple levels)
	o sec-1
	2
	0.5
	0
	

	12-hour Height Change (multiple levels)
	dm
	3
	6
	0
	 '+' positive center

 '-' negative center

	Height of the Freezing Level
	[default]

100s of Feet AGL

[selectable]

dm
	3
	3
	0
	When a station reports more than one crossing of 0o C in the vertical, the lowest freezing level is used in the analysis.

	Q-Vector Divergence
	mb-1sec-3
	4
	10 x 10-16
	0
	

	Thickness - 1000-500 mb
	dm
	3
	30
	540
	

	1000-850 mb
	dm
	3
	30
	120
	

	850-700 mb
	dm
	3
	30
	150
	

	850-500 mb
	dm
	3
	30
	400
	

	user specified
	dm
	3
	30
	user specified 
	

	Stability Indices 

	
Showalter Index
	oC
	2
	1
	0
	

	
K-Index
	oC
	2
	5
	15
	Contoured for values between 15 and 40. 'X'- max, 'N'- min.

	
Dew point Depression (multiple levels)
	[default]

oF 

[selectable]

oC
	3
	5
	0
	

	
Equivalent Potential Temperature
	Deg. Kelvin
	3
	5
	275
	

	
Mixing Ratio
	g kg-1
	2
	2
	0
	

	
Wind speed
	[default]

kt

[selectable]

m s-1
	3
	20
	10
	

	
Wind Direction
	Degrees
	3
	N/A
	N/A
	


-------------------- End of Appendix D --------------------
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