Estimated Battlegroup Communications Requirements for the On-Scene Tactical Atmospheric Forecast Capability (STAFC)/NOWCAST

Executive Summary:

Communications requirements STAFC/NOWCAST are estimated.  For shore to ship links for transmitting conventional observations, weather web data, satellite data, and lateral boundary condition fields to the NOWCAST server, the estimated peak data rate is 10.6 kbits/sec.  For ship to ship links to transmit Moriah data, tactical environmental radar data, and NOWCAST web-based products, the estimated aggregate rate is 242.8 kbits/sec, which can be provided by a T1 circuit.  This aggregate rate supports multiple customers on ten ships, so each ship’s estimate is 21.5 kbits/sec.  For TEP equipped ships, the estimate is 49.7 kbits/sec.

Assumptions:

· Battlegroup (STAFC/NOWCAST) AOR represents 1/32nd  global coverage (45 X 45 Deg box).

· Ten Moriah ships per Battlegroup; 5 min update rate.  Each Moriah also includes two rocketsondes per day.

· Weather Web requirements  (including AEROSONDE type sensors) same as Battlegroup Moriah requirements.

· Four Moriah ships supporting the Battlegroup – no rocketsondes; 5 min update rate. (Not included in Weather Web estimates.)

· One AEGIS SPY-1 Tactical Environmental Processor (TEP) per Battlegroup, preprocessed with 5 min update rate.

· Rates for satellite data and conventional data derived from global measures; data arrives continuously.

· Lateral boundary conditions (LBC) derived from global measures; bursts twice a day for one hour each.

· Products based on 65.5 KB png format images (average of 200, 100, 50, 25, 12, and 6 KB) supporting 10 Battlegroup ships with 4 customers per ship, and 3 products per customer;  5 min update rate. 34560 hits/day with an http overhead of 1.5 KB per request.  2-dimensional products only; 3-dimensional products and animations would add substantially to the web server load.

· Uncompressed baseline; 75% compression for alphanumeric text messages, 50% compression for binary data.  No compression for http products.

Data types:

Moriah Battlegroup

50 KB (rocketsonde) X 2 per day X 10 ships / 86400 sec X 8  = 0.093 kbits/sec 

0.5 KB X 10 ships  / 300 sec X 8 = 0.133 kbits/sec

Moriah Support

0.5 KB X 4 ships  / 300 sec X 8 = 0.053 kbits/sec

Conventional Observations (alphanumeric message)

28672 KB / 32 / 86400 sec X 8 = 0.083 kbits/sec

TEP

3000 wind vectors X 6 parameters X 4 bytes / 300 sec / 1024 X 8 = 1.875 kbits/sec

2 products (reflectivity; spectral width) X 512 X 512 X 4 bytes / 300 sec / 1024 X 8 = 54.61 kbits/sec

Satellite BUFR (from NSDS-E)

122880 KB / 32 / 86400 sec X 8 = 0.356 kbits/sec

Lateral Boundary Conditions (from shore)

296960 KB / 32 / 3600 sec X 8 = 20.62 kbits/sec

Products:

(65.5 KB images + 1.5 KB) X 10 ships X 4 customers X 3 products / 300 sec X 8 = 214.4 kbits/sec

Table 1.  Estimated STAFC/NOWCAST communications data requirements.

Data Type
Kbits/ sec
(Compression) kbits/sec
Data Type
Frequency
Origin
Recipient

Conventional
0.083
(75%) 0.021
Alpha text
Continuous
FNMOC or Center
CV/CVN/AGF/LH

Weather Web
0.226
(50%) 0.113
Binary
Continuous
Shore site TBD
CV/CVN/AGF/LH

Satellite
0.356
(50%) 0.178
Binary BUFR
Continuous 30 min rate
FNMOC or Center
CV/CVN/AGF/LH

LBC
20.62
(50%) 10.31
Binary GRIB
Twice a day
FNMOC or Center
CV/CVN/AGF/LH

Moriah
0.279
(50%) 0.140
Binary
Continuous 5 min rate
All Ships
CV/CVN/AGF/LH

TEP
56.485
(50%) 28.24
Binary
Continuous 5 min rate
AEGIS CG/DD/ FFG
CV/CVN/AGF/LH

Products
214.4
(0.0%) 214.4
Binary

images
Continuous 5 min rate
CV/CVN/AGF/LH
10% each to 10 ships

The estimated shore to CV/CVN/AGF/LH ship bandwidth is the sum of the conventional, weather web, satellite and LBC rates (10.6 kbits/sec).  This data may be transferred in a broadcast mode (GBS).  The sum of the Moriah, TEP and NOWCAST products rates is an estimate of the aggregate at-sea bandwidth required by the CV/CVN/AGF/LH ship hosting a NOWCAST server (242.8 kbits/sec).  Since this estimate includes supporting product dissemination to ten smaller ships, the individual ship’s bandwidth estimate to transmit their Moriah data and receive NOWCAST products is 10% of the sum or 21.5 kbits/sec.  The estimated bandwidth for TEP equipped AEGIS CG/DD/FFG ships is 49.7 kbits/sec.

Another way to estimate the CV/CVN/AGF/LH network bandwidth is to use an industry standard table based on the estimated file (hit) size and number of hits per day.

Table 2.  Capacity of various network media in thousands of hits per day, allowing for peak activity periods of three times the sustained rate (Wong: Configuring and Capacity Planning for Solaris Servers)

Hit Size
28K
ISDN
56K
T1
10baseT
T3
100baseT

2 KB
28.4
64.5
56.4
1593.7
12902.4
58060.8
129024.0

5 KB
11.3
25.8
22.6
637.5
5161.0
23224.3
51609.6

10 KB
5.7
12.9
11.3
318.7
2580.5
11612.2
25804.8

15 KB
3.8
8.6
7.5
212.5
1720.3
7741.4
17203.2

100 KB
0.6
1.3
1.1
31.9
258.0
1161.2
2580.5

For our 65.5 KB estimated file size and 34560 hits per day, the bandwidth could be provided by a T1 circuit.

