CHAPTER 3

OTHER OBSERVATIONS

3.1 General. In addition to aerial reconnaissance data, the observational system used in support
of the National Winter Storms Operations Plan includes land surface, ship, radar, buoy, upper air,
and satellite data. The routine operations of these various data sources are detailed in the
following Federal Meteorological Handbooks and plans:

Federal Meteorological Handbook No. 1, Surface Weather Observations and Reports
Federal Meteorological Handbook No. 2, Surface Synoptic Codes

Federal Meteorological Handbook No. 3, Rawinsonde and Pibal Observations
Federal Meteorological Handbook No. 11, Doppler Radar (Parts A, B, C, and D)
Operations of the National Weather Service

Federal Plan for Environmental Data Buoys

The GOES User's Guide and operational amendments

The NOAA Polar Orbiter Data Users Guide

National Operations Plan for Drifting Data Buoys

The Coastal Marine Automated Network (C-MAN) NWS Users Guide

Tide/Water Level Information Data and Evaluation System (TIDES) NWS Users Guide

Procedures for obtaining special or non-routine observations required in support of winter
storm detection and forecasting, while covered to some extent in these documents, are described
in detail in National Weather Service Operations Manual, Chapter B-90, "Special Warning
Program Observations." The chapter covers observational programs of several agencies involved.
The only two observational programs that will be covered in any detail here are the two data
sources that provide unique capabilities to support winter storm analysis and forecasting.
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3.2 Satellite Observations.

3.2.1 Department of Commerce (DOC), National Oceanic and Atmospheric
Administration (NOAA), the National Environmental Satellite, Data, and Information Service
(NESDIS).

3.2.1.1. Geostationary Operational Environmental Satellite (GOES). The GOES
system currently consists of a two operational satellite constellation over the U.S. and adjacent
waters. GOES-8, which introduced a 3-axis stabilized geosynchronous satellite to NOAA
operations, is positioned at 75 degrees West; GOES-10, the successor to GOES-9, is positioned
at 135 degrees West. The principal GOES-8 and GOES-10 products (see Table 3-1) are half-
hourly pictures with navigation and calibration files included. During the daylight hours, one,
two, four, and eight kilometer resolution visible fixed standard sectors are produced for
AWIPS/NOAAPORT distribution; equivalent infrared sectors, including water vapor, for all
channels are available 24 hours a day. Satellite raw and remapped imagery, with navigation and
calibration, is available to RAMSDIS users within the NWS and NESDIS community.

GOES-10 was launched in May 1997 and, after a difficult and extended checkout, was
moved to 135 degrees West to replace the failing GOES-9. GOES-10 was declared operational
on July 18, 1998, while stationed at 90 degrees West and then was subsequently moved to its
operational location at 135 degrees West. GOES-9 was moved to 105 degrees West to serve as
a short-term replacement for GOES-8 in the event of a catastrophic failure. The next GOES
satellite is scheduled to be launched in May 1999.

GOES-8 and GOES-10 host an imager capable of detecting atmospheric temperature and
moisture measurements in five spectral bands at high resolutions, including the new 3.9 micron
and 12.0 micron wavelengths. GOES-8 and GOES-10 also have the feature of transmitting these
five spectral bands simultaneously, affording the user community continuous views of atmospheric
measurements in various wavelengths, each with its own meteorological and hydrological
applications. The GOES-8 and GOES-10 spacecraft were also designed for flexible scanning of
the Earth; any variation of scan or sector coverage at regular time intervals can be scheduled in
a 30-minute time frame. The five channels and respective resolutions are as follows:

® Channel 1 (Visible, 0.55 to 0.75 microns) - one kilometer resolution.

Channel 2 (Infrared, 3.8 to 4.0 microns) - four kilometer resolution.

Channel 3 (Water vapor, 6.5 to 7.0 microns) - eight kilometer resolution.

Channel 4 (Infrared, 10.2 to 11.2 microns) - four kilometer resolution.

Channel 5 (Infrared, 11.5 to 12.5 microns) - four kilometer resolution.
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For AWIPS/NOAAPORT and RAMSDIS applications, the flexible scanning of GOES-8
and GOES-10 allows transmissions of 15-minute imagery in combination with 30-minute imagery.
The analog data formerly provided via GOES-TAP has been replaced with digital data for the new
data distribution. The digital data provides the user with the flexibility to customize gridding and
enhancement curves for the data. The new GOES-series satellites provide increased resolution for
the visible and infrared channels. As compared with their predecessors, GOES-8 and GOES-10
provide double the resolution in water vapor imagery at eight kilometers as well as double the
infrared resolution at four kilometers. An important tool in forecasting stratus and fog trends,
channel 2 data is available from GOES-8 and GOES-10 to users.

The sounder on GOES-8 and GOES-10, consisting of 19 spectral channels, is used for
measurements of atmospheric temperature and moisture profiles, surface and cloud-top
temperature, and ozone distribution. Products derived from the sounder include precipitable water
and lifted index--a measurement of atmospheric stability. Comparable to the imager, the sounder
is capable of providing various scan coverage such as full Earth imagery, sectorized imagery, and
local imagery. An independent sounder platform, governed under its own schedule, leads to an
expansion of sounder data coverage and an increase in the frequency of transmissions. GOES-8
and GOES-10 also carry vital subsystems; such as, the SEM, DCS, WEFAX, and SAR operations.

3.2.1.2 NOAA Polar-Orbiting Satellites. Currently, NOAA-12 and NOAA-14
provide data for direct readout (Automatic Picture Transmission (APT)) and High Resolution
Picture Transmission (HRPT). NOAA-15 is scheduled to begin operations in November 1998.
NOAA-15 carries the same instrumentation as the earlier satellites with the addition of the
Advanced Microwave Sounding Unit (AMSU), which is scheduled to become operational in early
to mid 1999. The AMSU will provide total precipitable water and rain rate information to
analysts. It has not been determined which satellite will be replaced by NOAA-15.

3.2.1.3 AWIPS/NOAAPORT, RAMSDIS, and the Satellite Analysis Branch (SAB).
Under the NESDIS support concept, satellite imagery, in support of the National Storms
Operations Plan, is distributed by the Environmental Satellite Distribution/Interactive Processing
Center in Camp Springs, Maryland, to the national centers (NCEP), NWS field offices, and to
SAB and other NESDIS units. Data from the polar-orbiting satellites is available to SAB and the
NCEP national centers, but not to NWS field sites.

NESDIS operates 24 hours a day to provide a myriad of satellite services and products
to NCEP and NWS field sites. Internally at the NOAA Science Center, SAB meteorologists
provide satellite interpretation and analyses to NCEP meteorologists, relating valuable information
on present locations and intensities of winter storms, as well as the projected movement and
development of all these storms. In addition, snowfall estimates are derived from satellite
signatures and reported to NCEP and the NWS field sites to assist forecasters in determining fall
rates and projected accumulations. As conditions warrant, winter storm precipitation analyses and
estimates are disseminated to the appropriate NWS forecast offices and
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Table 3-1. Satellites and Satellite Data Availability for the
National Winter Storms Operations Plan.

Geosynchronous Orbit

SATELLITE TYPE OF DATA LOCAL TIME REMARKS
GOES-8 Imager and Sounder: Every 30 minutes partial full disk; CONUS views 1. 1,2, 4, and 8 km visible standard sectors
5 channels from the available every 15 minutes (2 CONUS covering most of the Americas and the
imager and 19 views/half-hour.) In rapid scan operations, for adjacent central and eastern Atlantic Ocean
channels from the detection of rapidly changing weather conditions, 2. 4 km resolution infrared imagery; 8 km
sounder. 4 CONUS views are available/half-hour including resolution water vapor imagery
coverage to the equator. 3. Same coverage in equivalent infrared sectors
with special enhancement curves for
primarily nighttime operations, at 1, 2, and 4
km resolutions
4. Independent imager and sounder platforms
GOES-10 Imager and Sounder: Every 30 minutes, northern hemisphere; PACUS (eliminates time sharing)
5 channels from the (combination of western CONUS and Pacific) 5. Full disk IR imagery every 3 hours
imager and 19 views every 15 minutes (2 PACUS views/half 6. Routine imagery animation at 15 minute and
channels from the hour). In rapid scan operations, northern 30 minute intervals
sounder. hemisphere views and 4 western CONUS views 7. Interactive wind analysis
are provided every half-hour. 8. Cloud top heights
9.  Satellite precipitation estimates
10. Sounder data products including derived
product imagery
Polar Orbit
SATELLITE TYPE OF DATA LOCAL TIME* REMARKS
NOAA-12 AVHRR GAC and LAC (recorded) 0158D/1358A 1. Mapped digitized data (cloud cover)
HRPT and APT (direct) 2. Unmapped imagery (all data types) at Direct
TOVS Readout sites
3. Sea-surface temperature analysis
(Same as NOAA-12) 4. Moisture analysis
NOAA-14 1051D/2251A 5. Soundings
(Same as NOAA-12) 6. Remap GAC Sectors
NOAA-15 plus AMSU (operational in 0331D/1531A
(Operational Nov 98) early to mid 1999)
DMSP F-11 OLS(SGDB), SSM/T-2, 0643D/1843A 1. Unmapped imagery (DMSP sites only)
SSM/1, SSM/T-1 2. Mapped imagery (SGDB)
3. Snow and ice coverage
4. Precipitable water
DMSP F-12 OLS, SSM/T-2 0921D/2121A 5. Wind speeds
6. Precipitation rates
7. Moisture analysis
DMSP F-13 OLS, SSM/I, SSM/T-1 0544D/1744A
DMSP F-14 OLS, SSM/I, SSM/T-2 0842D/2042A

* Local time/equatorial crossing time

D = Daylight descending
A = Daylight ascending
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offices and River Forecast Centers (RFC) across the United States via the Automation of Field
Operations and Services (AFOS) system.

Prior to the full deployment of AWIPS products by the end of the decade via the
communication NOAAPORT, a point to multi-point satellite broadcast, NOAA is conducting
experimental transmissions of digital GOES products to selected NWS field sites. This display
medium, RAMSDIS, is used to process digital GOES data from terrestrial networks and enables
users to perform a myriad of operations including designed overlays, local remapping, looping,
and temperature retrievals. RAMSDIS, a viable workstation, affords the user a preview and
familiarization of digital satellite data including its many applications. The evolution of these
higher resolution data represents a break through in satellite data quality, thereby improving
observations, analyses, and forecasts of mid-latitude storm systems.

3.2.1.4 Points of contact 24 hours/day.
e NCEP/NCO Senior Duty Forecaster (SDM)--301-763-8298
» NCEP/HPC Senior Branch Forecaster--301-763-8201
* SAB--301-763-8444

3.2.2 Department of Defense (DOD) Defense Meteorological Satellite Program (DMSP).
The DMSP constellation consists of at least two spacecraft placed in sun-synchronous orbits best
suited to support military operations. In addition to the very high resolution visible and infrared
imagery, DMSP provides a variety of remotely sensed terrestrial and space environmental data.
A suite of microwave radiometers provides microwave imagery as well as surface characteristics
and upper air temperature and moisture soundings. The DMSP data capabilities in the area of
concern are provided in Table 3-1. Special requests for DMSP support will be addressed to
CARCAH.

3.3 Automated Coastal Marine and Ocean Observations.

3.3.1 Moored Data Buoys and Coastal Marine Automated Network.

3.3.1.1 Procedures. Moored buoy and C-MAN stations routinely acquire and
transmit data every hour. Buoy observations include sea-level pressure, wind speed, peak 5-
second wind, wind direction, air temperature, sea-surface temperature, significant wave height and
period, and wave spectral data. A description of the data from a typical moored buoy payload is
provided in Table 3-2; data from a typical C-MAN station are shown in Table 3-3. Refer to
figures 3-1, 3-2, and 3-3 for the locations and station identifiers of moored buoys and C-MAN
stations. Consult NDBC's web site at www.ndbc.noaa. gov for the latest station status or more site
specific information.
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3.3.1.2 Communications. Data are transmitted by ultra high frequency (UHF)
communications via the GOES satellite to NESDIS and then are relayed to National Weather
Service Telecommunications Gateway (NWSTG) for processing and dissemination. Data from
moored buoys are formatted into World Meteorological Organization (WMO) FM13-IX SHIP
code. From C-MAN sites, the data are formatted in a modified form of the FM12-IX SYNOP
code.

3.3.2 Drifting Data Buoys.

3.3.2.1 Procedures. These buoys are deployed by ship or aircraft in data-sparse
areas. Their movements are largely dependent upon ocean currents and winds. Data available
include position, sea-level pressure, wind speed and direction, air temperature, and sea-surface
temperature. Six drifting buoys were deployed in the North Central Pacific by NDBC and AES
Canada in September 1998. They are expected to continue transmitting through the winter of
2000. Additional drifters are expected to be deployed in the area in 1999 and 2000 to maintain
the observation network.

3.3.2.2 Communications. Data are transmitted by UHF communications via the
NOAA polar-orbiting satellites to NESDIS ground receiving stations and then relayed to the U.S.
Argos Global Processing Center in Landover, Maryland, and to the NWSTG for processing and
dissemination. Data from drifting buoys are formatted into WMO FM18-IX BUOY code.
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Figure 3-1. Map showing the location of NDBC moored buoys - Atlantic basin.
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Figure 3-2. Map showing the location of NDBC moored buoys - Pacific basin.

3-8




gaHo [J
SMN-INaNvNE3d O
IDINS L3NVS
L4 O (tdana
HHAML 3 1INOT SolS NYW-O
1M
14945 OQ Q) HINIA zisHS
19Ha2 174na QO 0
Ly LANLY 1nas
B U &
banvs Q - 14880 1vidd
ON'H3Id ¥ONA  INONG
AW ‘INIOd SYWOHL  ZW1dl
YW "STTAVE SHVZZNg  €WzZng
AN “S13SOHEWY  9INSTV
isigd o ON "S™1STVOHS ANOWVIQ  IN1SQ
ON '1NONOOT3dvD  INM1D
INSdd O ON "S"1 STYOHS NVd DNIALY  ZNSdd
3N NDOH SNOINILVW  LINSIN
HN 'STVOHS 40 SISt ENSOI
N0 o IW 'MOOH LHISIA INNOW  LWHAW
Al — VA "ST73NVIAYSIHD  ZATHD
NS0 O3 0S ‘ONVISIATIOd  isigd
iNona AN'ONVISIOOTIVO  ONTID
ZATHO O w. HO 'ONVSI SSY8 HLNOS  LOlgS
Jx AN'MHDINNG  9N18Q
1 «:._&h. roigs
9NSTV ” _
aNI8a g O EMNDS
tWzng
(J
m‘ ONT1O . emsia
€NOSI SNIHL ... oNvav
LWSIN T
LWHAN O

AV MHOOH I1aAIN
MY ‘AINIOd O1V10d
MV 'HIADNIS JAI4

2ivid MY "S$14334 HONA

4 AN HVAIO  14HAD

4 'HOVIE NOLYIX  1dNLX

T4 'HLHOM VY L4MMNT

T AINONOT  1dNOT

T4 'SYONIHOL AHG  t4AHQ

T4 'ADIANVS  1dNVS

74 'SHOOH ASMOS  1dAMd

T4 'A3XY OHIHEAWOS  LDINS

IV 'ONVISINIHANVYG  1VIdd

199 "INIOd INIWN3ILLIS  149dS

74 'I0INIA  LINTA

T4 '433H SISSVION 14U N

V1'31SI ANVHD  1TIIaD

4 '3INILSNONY LS LANVS

X1'SVSNVHV IHOd  Zivid

V1'SSvd LSIMHLNOS  L1HNE

X1 'INIGVS  TLSHS

T 'SVIENVS 3dv0 14680
AN ‘IDaiHg

ONVISI ANVSNOHL  9NIHL

AN ‘STYOHS HOIH3dNS  SNdNS

AN ‘AVE VIHONVX3TV  SNvEv

IN 'MOOH QHVYNNVLS YINOLS

IN 'ONVISI 3DVSSYd  vWId

IM ‘NVOAOBIHS EMNDS
IM 'ONVISI STAIQ  EMSIO
_& $39V 40 v_OOT PAVOH

1991d 1
QI'ITNTHO ANId VT 1I0dT ~Iy oy g
VO 'VNIHV INIOd  1OVid
HO 'ODYHY 3dVO  €OHVO
VM 'ONVISINOLLONYLS3A  tMs3a
VM ‘ONVISIHSOOLVL  HMILL
V0 '0OT13INDYY INIOd  1991d
HO 'LTHOJMIN EOdMN
VM 'INIOd 1S3IM  LMOdM
VM 'ONVISI HLINS  LMSIS
Peouvo
E0dMN
o
Hod1 Q
o D imsaa
L
imsis © O L

North

ions in

1 Buoys.
3-9

igationa

USCG Nav

ing

ica, includi

Figure 3-3. Map showing the location of NDBC fixed C-MAN stat
i

Amer



SAONE 031037138 NO d31HO43H H313WvHVd.

SAS &F uiw o¢ SG'L S/WD §°0 S/WO 0001 0L 0 .(dOAV) SLNIHHND NV3OO0 TV.INOZIHOH

«GF uiw og $G0 ZH 100 ZHSE'00L €00 +S3IAVM TVYNOILOIHIA

%SG+ uw gi sGt wuw | Yy 0091 0L S0 «(940) 3LVH NOILY LIdiO3Hd

0. ¥ uiw o1-8 st O. 10 0. 0€ Ol S&- «3JHNLVYHIdWIL INIOd M3a

%GF uiw 0t-8 st JMMSO JMWMO0SLCcOL0 «NOILLYIavH "Hv10S

- uiw 0g S6£0 ZH 100 ZHOY'0 0L €00 VYH103dS JAYM TYNOILOIHIANON

s I¥ uiwi o¢ S6£0 si0 S0EOLE aoid3ad IAVM

%G 10 W g'0F uii 0¢ S6£0 w o wseolLo 1HODIFH IAYM LNVOIHINDIS

0. |¥ ulw oL-8 si 0. 10 O. IOl .- JHNLVHIdWEL HILVM 30V4HNS

edy |# uiw g1-8 sy edu L0 edy 001 OL 008 3JHNSS3Hd DiH1INOHYE

Do V¥ uiw o1-8 s 06 0. 10 0. 05 Ol Op- JUNLvHIdWIL HIV

%01 10 sSpU ¥ uiw o1-8 st S/ | SMIZ8 0L 0 ANIM Mv3d

20LF uw oL-8 s ol 2098 0L 0 NOILO3HIA ANIM

%04 10 S/l |F uwiol-8 S| S/ 10 S/W¢g 0Lo0 d33dS dNIM
AJVHNOIVY aoid3ad TVAHILNI NOoIlLN10S3H JONVH H3l3nvHvd

W3LSAS TviOl I1dNVS I1dNVS ONILHOd3H ONILHOd3H

‘)ep peojAed Aon PIIOOJN ° -€ I e



(OH3Z 01 13534

NOILY1IdI1D34Hd

%P 10 WW |F  A7YOIA0IY3Ad) ww | wuw 666 — 0 IAILYINWND NOILVY LIdidIO3dd
(oy3z 0L 13534
asy A11volgoldad) Y100 4 6666 — 0 J3AITHIALYM TJ3AITHILYM
W [Fwgole
%O LF :IW € 010 uw g Iw eymels g — 0 JONVH ALIHAISIA - ALIGISIA HOL03S
D0 0'LF 10, 0E+ 01 G'}-
0. G} :0.G6'}- 01 G'€E2- IHNLVHIdWIL
0. 2F :0.¥2- 01 GE- u 9. 50 D, 0E+ 01 GE- INIOd M3a AINIOd M3a
3HNLVYHIAdWAL LAHNLVYHIdWIL
2, O'}F uiwy 0. 50 . O+ 0) 9- 30V4HNS VIS 30V4HNS v3s
9, 0¥ uw | 2. 10 0. 0G+ 01 Ob- IHNLYHIAWIL HIV ~ JHNLYHIJWIL HIY
34NSS3IHd
31N70SaV ed4 0'LF uw g edyzo edy 00} — 006 3HNSSIHd 13AITV3S Ol413noHvsa
) 1HOIFH IAVYM
wgo (31gv103139) wgo w6y ~ 0 WNWIXYIN 319vg0Hd
s 1¥  (37gv103139) s $6-6¢ (1) aoidad Iavm
(**H) LHDI13H
wso (319vio313s) wgo wey—0 IAVM LNVOIHINDIS SIAVM
%GI1ou02F (379vL0313S) wi o't w091 — 0 1SN ANIM Mv3d
%G 10 U} 0'2¥F ulw g u o'l uy 021 -0 (a33dS ANIM ‘DAY a33dsS aNIm
(a3yi1s3aa
-01F) ANYL -G1F U g 0L -09€ — .0  NOILO3IHIQ ANIM 3NH.L NOILO3HIQ ANIM
ADOVHNOOV (371av123713s) NoiLn1oS3H IONVY viva (1 3LON)
W31SAS V10l aolyad YNILHOd3Y HNILHOd3H a3iyod3d SANVHNSVINW
ONIDVHIAVY
WNWININ

‘uone)s NVIA-O Paxyj [ed1d£) e woxy ejeq ¢-€ 9 ©



