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STIWG Membership
• US Army Corps of Engineers
• U.S. Geological Survey
• U.S. Bureau of Reclamation
• National Park Service
• U.S. Forest Service
• U.S. Bureau of Land Management
• NOAA (NWS, NESDIS/NCDC and NOS)
• State, Local and International groups actively participate and 

contribute
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STIWG
 Formed in 1976; Coordinating with NOAA as the Satellite Data Collection System 

Interagency Working Group (SDCSIWG)
 November 1979: Presidential Directive mandating NOAA to operate the Geostationary 

Operational Environmental Satellite Data Collection System (GOES DCS)
 1985: Chartered as STIWG by the Interagency Advisory Committee on Water Data (IACWD) 

and Interdepartmental Committee for Meteorological Services and Supporting Research 
(ICMSSR)
► Facilitated user coordination with NOAA on use of GOES DCS

 STIWG now sits under the Advisory Council on Water Information (ACWI) and the Office of 
Federal Coordinator for Meteorology (OFCM)

 Promotes information exchange/sharing of data, research and development
 Undertakes projects that benefit the GOES DCS community
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Working Groups
 DCS Preservation

►Tasked with addressing issues pertaining to matters that impact the 
viability, availability and integrity of GOES DCS data from the GOES 
satellites.

 OpenDCS Standardization
►Tasked with establishing an executable plan that will unify existing 

OpenDCS variants and capabilities into a single platform.  The 
second objective is to establish a way to jointly plan and fund the 
new platform’s development and support by the STIWG agencies.
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What is GOES DCS
 DCS is a data relay capability on the GOES East and West satellites
 Data Collection Platforms (DCP’s) deployed in the field collect readings and perform 

scheduled transmissions to one of the GOES spacecrafts (dependent upon 
geography) for relay back to Earth ground stations
► Nearly ~8 million hydro-met observations are transmitted/day
► Direct Read-out Ground Stations (DRGS) collect data directly from the initial GOES relay
► L/HRIT DCS is GOES DCS data that is received by processing centers, repackaged and 

transmitted to GOES and relayed back to earth for L/HRIT ground stations with smaller 
dish antennas to receive

 Stations allocated timeslots to transmit between 300 and 1200 baud
► Transmissions per hour dependent on assignment: e.g. hourly, half/quarter-hourly, etc.

 GOES DCS is a primary system for many agencies supporting water resource 
management, navigation, flood control, agriculture, hydro-power, etc.
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GOES DCS Operation
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Figure 1 An illustration of the concentric elliptical camera and communication
footprints of the GOES East and West satellites over the Americas.
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15,900 location subset of all GOES 
transmitting sites ingested by the 
National Weather Service (NWS) 
Hydrometeorological Automated Data 
System (HADS)
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GOES DCS Data Collection
 Local Read-out Ground Station (LRGS) software suite

► Network-based tool - e.g. Cove Open-DCS, Sutron DCS-Toolkit
► Connects to GOES receive systems to ingest, decode, process, QA/QC, 

validate, transform, store and disseminate incoming messages
• Capable of interfacing with other sources

► Communicates using various protocols (including DAMS-NT) over TCP/IP
► Various routing options

• File format: SHEF, SHEF-IT, HydroJSON, Hydromet, Hydstra, etc.
• Can write directly to various database systems

 USACE Oracle Corps Water Management System (CWMS)
 USBR  Oracle Hydrologic Databse (HDB)
 Postgres OpenTSDB
 And others
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GOES DCS Hydro-Met Integration
 Inland Navigation and Water Resource Management
 Operational Decision Support
 Water Quality (TDG, DO, Chlorophyll, PH, turbidity, conductivity….)
 Water Quantity (stage, discharge, storage, snow water equivalent….)
 Flood and Drought Management/Response
 Water Resource Management
 Meteorological (relative humidity, solar radiance, wind vector, air temp….)
 Wildfire Response (RAWS behavior and prediction, BAER post-fire precip gages)
 Agriculture (soil moisture, pan evaporation, soil temperature….)
 Academia
 Private Industry/Economic Impacts
 Alerts/Warnings and Information
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US Bureau of Reclamation River Levels, Reservoir 
Capacity and Snow Water Equivalence

 USBR is the largest wholesale water supplier in the United States
► Supplies 31 million people (10 trillion gal/year)

 Second largest supplier of hydro-power ($1B+/year, 3.5M homes)
 Operates 600+ Water Management Projects in the Western United 

States
► Flood control
► Recreation (280+ recreation sites)
► Fishing
► Wildlife benefits
► Irrigation (10 million acres: 60% of US vegetables, 25% of nuts)
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National Ocean Service Tides and Currents 
PORTS Program

 Physical Oceanographic Real-Time System
► Network of U.S. coastal hydro-met stations located in seaports 

• Measure and disseminate real-time current data, storm forecasts/warnings, water quantity/quality, hydro-met, etc.
• Proven reliability providing data during extreme storm events

► Supports safe and efficient coastal navigation
• Provides mariners with accurate oceanographic data

 Safety: Reduces collisions and groundings by 60%
 Maximize cargo load/draft generating increased revenue (as much as $290K add’l profit/ft of draft)
 Minimize maritime passage times
 Protect coastal resources and habitat: ~$7B annual revenue from saltwater fishing
 Customizable PORTS composite plots

► Customized for local requirements
• Station instrumentation consists of as many as 50 sensors

► PUFFF – Ports Uniform Flat File Format
• Enables automated access to PORTS data via well-defined ASCII flat-file exchange specification
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USACE Effective Flood Control and Navigation 
Project Operation Benefits

► Real-time GOES data collection, acquisition, archival, decision support and dissemination
• Daily/upward reporting, studies, analysis, hydraulic forecasts, operational instructions, etc.
• Flood Inundation Mapping, Flood Impact Analysis

► Corps Water Management System (CWMS) Modeling and Analysis
• Flood Impact Analysis
• Flood Inundation Mapping
• Flood Impact Assessments/Calculate Damages 

► Provide daily operational forecasts/reports
► Daily Lock and dam operation for safe in-land navigation (~$250B annual benefit)

• ~200 USACE-owned Navigation Projects
► Daily Reservoir discharge operations

• ~400 USACE-owned Flood Control Projects
• Flood control, hydro-power, recreation, water supply, irrigation, etc.

► Provide data to the public, private industry, academia and other agencies
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USACE Modeling 
Mapping and 
Consequences 
Production Center 
creates inundation maps 
by incorporating real-
time GOES hydro-met 
observations.  FIM is 
combined with 
economic, land use and 
other information for 
analysis to estimate 
consequences/losses; 
fatality rates, critical 
infrastructure, real-
estate, etc.
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RiverGages WaterML webservice
allows users to query and retrieve data 
from the RiverGages database for use 
in their automated information 
systems.  Based on the CUAHSI 
WaterML model, this information is 
immediately available for ingest by 
WaterML enabled automated systems.
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Lock and Dam 15 – Mississippi River
 Navigation project operated by Rock Island District
 Constructed in 1934

► Worlds longest roller dam at 1,203 ft
• 9 gates: 100 ft long x 14.3 ft diameter
• 2 gates: 100 ft long x 16.2 ft diameter

► Creates Pool 15 along Upper Mississippi River
► $3 billion in commodity transportation savings/$246 million to operate 

• (1 barge = 58 semi-trailers or 15 rail cars)
 Stats

► Capacity: 100,000 ac-ft
► Catchment: 88,500 sq mi
► Chamber length: Two 600 ft lock chambers at 100 ft wide
► Transit Time: 30 mins
► Average Annual Tonnage: 20 Million Tons
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Bonneville Lock and Dam – Columbia River
 Constructed in 1934 (first powerhouse) and 1974 (second powerhouse)
 Multi-purpose Project

► Navigation
► Power generation (1.2GW for 500,000 customers using Kaplan adjustable turbines)
► Fish ladder for spawning Salmon, Trout, Shad and Lamprey
► Recreation

• Fishing, boating, camping, hiking, hunting, camping, etc.
 Stats

► 537,000 ac-ft
► Catchment: 240,000 sq mi
► Length: 2,690 ft, Height: 197 ft, Base Width: 132 ft
► Lock Chamber Dimensions: 675 ft long x 85 ft wide (25 to min fill and empty)
► Transit Time: 30 mins
► 18 Gates (1,450 ft spillway): 1.6 million cu ft/s
► Tonnage: 8.6 million tons



BUILDING STRONG®



BUILDING STRONG®



BUILDING STRONG®



BUILDING STRONG®

Red Rock Dam – Des Moines River
 Flood control project operated by USACE, Rock Island District

► Operated in conjunction with Saylorville Dam
 Constructed 1960 - 1969

► Multi-purpose Project
• Flood control
• Water supply
• Recreation: camping, fishing, hunting, etc.
• Hydro-power (2018)

► Creates Lake Red Rock in Central Iowa
► DCP’s monitor aiding seasonal conservation pool and drought/flood mitigation operation

 Stats
► Max discharge: 144,000 cfs
► Catchment: 12,320 sq mi
► Length: 5,676 ft, Height: 95 ft, Width: 13.4 ft
► Surface area: 15,250 acres
► Power generation (2018): 36.4 MW, (179,000 MWh annually for 18,000 homes)
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Saylorville Lake (upper left) 
and Red Rock Lake (lower 
right) are operated together 
during flood events.
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Water Quality Mission

 Dissolved Oxygen
 Total Dissolved Gas
 Turbidity
 Conductivity
 Chlorophyll
 Phycocyanin
 Suspended Solids
 Water Temperature
 pH

Real-time Water Quality data provides 
mission critical information to operate 
projects within mandated constraints 
codified in the Water Quality 
Management Plan unique to each 
project.

Fish, wildlife, public health, safety and 
interest are among the chief tenets for 
responsible project operation.
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Detroit Dam - Williamette Basin - Salem, OR
 Multi-purpose project

► Flood Risk Management (operated in conjunction with Big Cliff Dam)
► Hydro-power generation ( 2 generators producing 100 MW)
► Water Quality improvement (fish passage improvements)
► Songbird and waterfowl habitat
► Recreation
► Irrigation

 Stats
► Length: 1,523.5 ft, Height: 463 ft
► Capacity: 3,500 ac-ft
► Shoreline: 32 mi, Lake Length:  9 mi
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Pittsburgh District Water Quality 
Monitoring Network

 Funds the USGS to build, maintain and store data for a 
network of GOES Water Quality stations
►Provides valuable real-time data to evaluate health of lake 

projects
 Employs buoyed stations for continuous monitoring

►Operate spring-fall each year
►Turbidity, total dissolved gas, water temperature, dissolved 

oxygen, pH, conductivity, etc.
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National Weather Service, Interagency Fire 
Center and Forest Service

 Rapid deployed and permanent GOES transmitting stations
 Provide real-time data for monitoring fire danger

► Weather Service Remote Automated Weather Stations (RAWS – behavior/predictive)
• Average 5.8MM acres burned/year from ~51K fire events/year (2008 – 2017)

► Forest Service Burned Area Emergency Response (BAER – post fire)
► National Interagency Fire Center (NIFC) – Boise, ID
► Weather information Management System – Nat’l Wildfire Coord. Grp.

• Fire and Aviation Management software for fire weather and fuel modeling
► Western Regional Climate Center – WRCC Reno, NV

 Provide real-time post-fire precipitation readings
► Monitor for floods and landslides

 Interagency fire coordination and response
► Forest Service, Natural Resources Conservation Service, Fish and Wildlife, Bureau of Land 

Management, U.S. Geological Survey and National Weather Service
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Post Wildfire Debris Flows, 2009 Station Fire, CA 
(USGS)

Fire Personnel Watch Wildfire at a Permanent RAWS 
Station (NIFC)
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Spectrum Preservation
 GOES downlink operates between 1675 – 1695 MHz (DCS channelized at 1679.7 – 1680.1 MHz)

► Autonomous collection insulates from terrestrial encumbrances
► Reliable during storms and other Earth-events
► Cost effective medium for distributed hydro-met network

 Desirable spectrum for terrestrial cellular network manufacturers; upper end auctioned
► GOES HRIT @ 1694.1 while 1695 – 1710 reallocated for internet mobile radio
► Commercial proposal to develop network within GOES spectrum @ 1680 MHz

• Cross-country terrestrial cell-tower LTE network infrastructure
► Tower signal strength is billions of times more powerful than downlink signal “earth” strength

• RF interference detected at various receive sites within exclusion zones
► Impacts mission of aforementioned Federal, State, Local and private agencies and organization with hydro-met interests; 

includes Earth and Space weather products/imagery
► Disrupted terrestrial GPS systems; proposing move to GOES allocation
► Industry proposed GOES direct receive alternative: commercial terrestrial content delivery network

 Engaging users, Congress, agencies, etc. on RFI’s adverse impacts on protecting life, property, critical 
infrastructure, habitats and economy
► Whitepapers, briefings, symposia facilitated by STIWG, American Meteorological Society, National Hydrologic Warning 

Council, et. al. 
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Figure 2 Depiction of the GOES communication spectrum. The downlink graph (top) shows the 1675 – 1695
MHz band used by satellites to relay data to Earth receive ground stations and the close proximity of the
recently auctioned spectrum for wireless broadband (1695 – 1710 MHz) to the HRIT/EMWIN frequency at
1694.1 MHz.
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*GOES-R now transmits at 1679.7 – 1680.4
*GOES HRIT rebroadcast transmits at 1694.1 MHz
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Simulated	GRB	GOES‐R	Imager	Full	Disk	
(Mode	4,	Band	1)	Without	Noise

Simulated	GRB	GOES‐R	Imager	Full	Disk	(Mode	
4	Band	1)	with	noise	injected	at	random	point.	
Immediate	catastrophic	failure	of	the	DVB‐S2	
signal	occurred
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GOES vs Terrestrial 
Storm Event Performance Synopsis

 Performance during Natural Disasters (Credit: Nathan Holcomb NOAA/NOS/COOPS)

► NOS primarily uses Iridium and GOES to ingest data
• Also employ IP modems and phone lines

► Working to upgrade their data status reports to reflect where their data is coming from
► Large decrease in data coming from terrestrial connections immediately before, during 

and after hurricanes
► Large increase in GOES messages received during storm events
► GOES messages continued when IP modems and other terrestrial infrastructure 

dependent methods failed
• GOES message count decreased as batteries failed; no electricity and/or damaged solar panels

► Intends to use the statistics collected for further outreach to stress the need for essential 
data collection systems

► Important to estimate impact had there been no data during storm events
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By combining various wavelengths in Advanced 
Baseline Imager products with the lightning flash 
detection from the Geostationary Lightning 
Mapper, GOES-R can provide a “radar-like” 
substitute over ocean areas for aviation use. 

When Hurricane Maria destroyed the radar used 
for weather in Puerto Rico, GOES-16’s data and 
OPC were used to temporarily substitute for the 
lack of ground radar coverage in Puerto Rico.
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GOES Satellites monitor Near-Earth space environment driven by 
solar events: GOES Electron Flux, GOES Magnetometer, GOES 
Proton Flux, GOES Solar X-ray Imager and GOES X-ray Flux.
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Distributed GOES Transmitter Failure
 21-OCT-2018: Platforms equipped with pre-2014 Xylem H-2221 GOES transmitters 

stopped reporting: ~2,000+ units affected
 Determined to be a firmware bug causing transmitter date to reset to the base year

► No transmit without GPS sync safeguarded against rogue transmitters
► Data continued to log internally

 YSI developed a field deployable firmware fix to resolve the issue
► Target release date pending transmitter recertification with NOAA

 Underscored the importance of real-time data for mission execution and public 
dissemination

 Generated discussion on importance of preserving GOES capability and 
redundancy at critical sites
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Spectrum Preservation Path Forward
 Interagency Effort to investigate current systems’ status

►On-site RF analysis
►Determine baseline of existing receive systems
►Determine viability of spectrum sharing
►Develop and implement mitigation, monitoring and 

reporting measures
►Investigate viable/reasonable RFI protection
►Report findings and provide impact assessment
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