	BODY	TIME: 119 HRS

PRESENTATION:							         METHOD: Lecture/Discussion



3.	TESS Operations.



	a.	Given selected products, analyze the products to determine their environmental impact on 		naval operations with at least 75% accuracy IAW a master solution. 



(1)	Acoustic Products:  Acoustic application programs allow the user to utilize 	environmental data for tactical briefs and to determine environmental impacts on 	naval operations. 



			(a)	Sonar Equations



				1	Numerous phenomena and effects associated with underwater 						sound can be logically related by sonar equations, as they tie 						together the effects of the medium, the target and the equipment.  .



				2	Transmission Loss



					a	Knowing how sound propagates through the 	ocean, which 				path it will take, and it’s progressive intensity level is 				essential in Under Sea Warfare (USW).  



					b	Transmission Loss represented on a curve is inadequate to 				predict sonar detection ranges without incorporating 				another essential element called the Figure of Merit (FOM) 			value: 



					c	Predicting performance of existing sonar equipment.



		1	They are used to calculate relative indices called 			FOMs, which provide an estimate of sonar 				performance in meaningful terms, such as 				Probability Of Detection (POD).



						2	This estimate is achieved by predicting ranges 			through the use of the parameter, transmission loss.



					d	Operational requirements for sonar under development.



						1	A pre-established range of detection is required for 			the operation of the equipment being designed.



						2	Sonar equations, along with design engineer's 			intuition and experience, are used to achieve this.



					e	Foundation of the sonar equations.



						1	Founded on a relationship between the desired and

	undesired portions of the acoustic field.



2	The signal is the sound received from the target and 			is the desired  portion of the sound field (measured 			in dB).



3	Background noise is the undesired portion of the 			sound field, measured in dB, which may be either:



							a	Ambient noise.



							b	Reverberation.



							c	Self noise.



						4	Signal�to�Noise Ratio (SNR).



a	Relates the amount of signal present to the 			amount of background noise present.



b	Calculated by subtracting noise (in dB) from 		signal (in dB).



c	When the SNR that exists equals the SNR 		required design specification) for detection, 	the POD (Point of Detection) will be 50%.



d	When the existing SNR is greater than the 	required SNR, pod will be 50% to 100% (if 	existing SNR is less than the required SNR, 	POD will be 50% to 0%).



					d	Passive sonar equation:  SE = SL � RD � NL + DI � PL the

	equation in this form is not applied.



						1	Sonar parameters



							a	SE � Signal Excess (dB)



(1)	Received signal level in excess of 			that required for a 50% probability of 		detection.



								(2)	When SE = 0, POD = 50%



	(3)	When SE is greater than 0, POD will

	be higher than 50% (and vice versa,

	see as reference).



							b	SL � Source Level (dB)

	

	(1)	The measure of sound emitted

	by the target referenced at a distance

	of one (1) yard from the target.



	(2) 	It is expressed as the acoustic energy

	within a 1 Hz wide frequency band 	with a reference intensity of 1 µpa.



							c	RD � Recognition Differential (dB)



	(1)	The signal-to-noise ratio required

	 for a 50% probability of detection.



	(2)	Determined by operator proficiency

	and the sonar's signal processing 	gain capability.



	(3)	An RD of �8 means that the operator 				is capable of recognizing (with 50% 				POD) a target signal that is 8 dB 				quieter than the surrounding noise.



							d	NL � Noise Level (dB)



	(1)	Expresses the amount of background

	noise (ambient and self) present in 	the medium.



	(2)	Must always be referenced to a 			specific frequency.



(3)	It is necessary to "add" the noise 		levels of two or more sources (self 	and ambient) in order to obtain this 	value. This is covered in detail later 	in this objective.



							e	DI � Directivity Index (dB)









	(1)	Expresses the ability of the sonar to

	discriminate against omnidirectional 	noise in favor of a directional signal.



(2)	Directivity Index is a function of a 		sonar's directional beam-forming 	capability, and is almost always a 	positive value.



							f	PL � Propagation Loss (dB)



(1)	The amount of sound intensity lost 			due to spreading and attenuation.



(2)	When SE is equal to 0, then 				SL�NL�RD equals the Propagation 			Loss (PL).



	2	Figure Of Merit (FOM) for passive sonar  - 					numerous forms of this equation exist, however, all 				provide the same estimation of performance. 



						FOM = SL � RD � NL + DI

						FOM = SL - LE - RD



a	Maximum one-way propagation loss (in dB) 	thata target's signal can suffer with our sonar 	maintaining a 50% POD.



							b	As the FOM increases, POD and detection 			ranges increase.



c	LE calculations (LE = total background 		noise) this is the summation of all effects of 	all noise consisting of shipping, sea state, 	and self noise less the receiver's directivity 	index.



							Ltfk = shipping

							Lss  = sea state

							Ln   = omni directional ambient noise

							DI   = directivity index

							La   = ambient noise

							Le   = self noise (0 for sonobuoys)

							Le   = total background noise



							FQ    Ltfk +  Lss =  Ln  -  DI  = La +  Le  =  LE (dB)

							100     75 +   67 =  76  -  11  = 65 +  63  =  67



					e	Active sonar equation:  

						SE = SL + TS � RD + DI � NL � 2PL 



						1	Sonar parameters



							a	SE � Signal Excess (dB)



							b	SL � Source Level (dB)



							c	TS � Target Strength (dB)



(1)	The amount the target's reflected 			sound exceeds incident sound.



								(2)	Always measured as a gain.



								(3)	Amount of sound returned is 					dependent on:



									(a)	Size of the target.



									(b)	Aspect of the target.



									(c)	Type material/construction.



									(d)	Angle and frequency of 				sound wave.



(4)	Values vary between +10 dB for a 		bow aspect to +25 dB for a beam 	aspect. (FNOC default = +15).



d	RD, DI, and NL � these parameters are the 			same as in the passive sonar equation..



e	2Pl � two-way propagation loss (dB).  		Expresses the amount of sound energy lost 	due to spreading and attenuation from the 	source to the target and back .



f	RL � Reverberation level (dB) and NL. 









	(1)	Whenever reverberation noise levels 			become stronger than noise levels, 			RL replaces NL and DI in the sonar 			equation. 



	(2)	This left the user with determining 			whether a noise or reverberation 			environment existed.



2	FOM for active sonars. This has been a misleading piece of information for years.  This equation does exist, however, no guidance was ever provided to obtain values for noise or reverberation levels to use within the equation. Additionally, no active (two-way) proploss curves exist in order to apply the active FOM.



		3	Active predictions - ranges are extracted from active

proploss curves from GFMPL without applying an FOM.  Ranges exist where sound represented by the curve exceed reverberation and noise levels represented by lines and curves. Application of this product is covered in future objectives.



					f	Power-summing noise levels.



1	With the exception of NL, solving the sonar equation is asimple matter of adding and/or subtracting the values for a given parameter.



2	To determine NL, we must perform a function 			called power-summing.



						3	Power summing is accomplished with the use of a

	nomogram.  (See reference).



a	Obtain the difference between the two noise 		sources (traffic noise with sea�state noise to 	determine ambient noise, ambient noise with 	self noise to determine NL).



b	Follow that value upward from the bottom 			of the graph to the point where it intersects 			the curve.









c	Read the number between 0 and 3 dB on the 		left�hand side.  This is the value that is to be 	added to the higher noise source to 	determine the combined noise level.



IR:	If the difference between the two noise sources is greater than 15 dB, use the higher value without power summing.



IR:	Example:  assume a self�noise level is 90 dB, a traffic noise level of 80 dB, and a sea�state noise level of 76 dB.  What would be the NL value entered in a sonar equation (SE or FOM)?



			First, power sum traffic noise (80 dB) with sea�state noise (76 dB) to determine

ambient noise.



81.5 dB (difference of 4 dB equals 1.5 dB by adding the 1.5 dB to the higher value of 80 dB).



			Next, power sum ambient noise (81.5 dB) with self noise to determine NL.



90.6 dB (difference of 8.5 dB equals .59 dB by adding .59 dB to the highest value) is entered as NL.



g	In summary, the sonar equations are used to predict active 		and passive sonar performance.  FOMs are derived from 	these equations.



1	The FOM of a sonar system is the maximum 		transmission loss that it can tolerate and still 	provide a 50% detection probability.  FOM is 	increased by:



							a	Raising the SL by increasing transmitted 				power if

	active, or finding a noisier target if passive.



							b	Decreasing AN by using another frequency 				or  operating mode.



							c	Increasing DI by changing operating modes.



							d	Decreasing RD by switching systems, by the

	calibration of system in use, or at times by I	ncreasing operator performance.



	2	With knowledge of his sonar's FOM, a 	Commanding Officer can ensure that use of his 	equipment is peaked to predict detection ranges 	against enemy targets.



					h	Passive sonar prediction ranges supplied in environmental

service products involve equating passive FOM to propagation loss curves. This provides a method for predicting expected ranges, signal excess and POD.



 (b)	Environmental impacts on naval operations 
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				1	The Sound Speed Profile (SSP) program.



					a	Function � computes SSPs based on specified

oceanographic parameters for use in other ocean programs.

The SSP generator computes a sound speed profile by applying Wilson’s equation for ocean sound speed to a merged depth/temperature/salinity profile.



IR:	Emphasize that through SSP analysis, the experienced USW  Meteorological Environmental 	Tactical Oceanographic Command (METOC) Forecaster may learn a great amount concerning 	available transmission paths and sensor performance.



					b	Limitations and Assumptions.



						1	Provides the operator the opportunity to review and

correct manual inputs. Consequently, this prevents aborting runs due to operator input errors.



						2	On�Scene BTs (with less than 200 meters/600 feet

of depth) SHOULD BE USED WITH CAUTION.  The merge routine has no way of accounting for anomalous temperature profile features or the occurrence of high ocean variability.



						3	Where historical data is not available, the operator

must enter SURFACE�TO�BOTTOM/DEPTH/

TEMPERATURE/ SALINITY VALUES OR  DEPTH/SOUND SPEED VALUES.

		

					c	Products.



						1	TEMP VS DEPTH profile with retrieved bottom 				depth.
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						2	Tolerance envelope if real BT data is used.



						3	BT/TXBT VS GDEM historical temp profile.



						4	Merged SSP profile.

	

						5	Sound Speed VS Depth Profile.
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						6	Plain language SSP summary.



TR:	3a-4 (THIS SLIDE IS CONFIDENTIAL) 



					d	Product Interpretation



						1	Scrutinize the entire profile.



						2	Look for continuity, if previous profile is available.



						3	Determine the water mass.



						4	Determine possible surrounding water mass 					changes.



						5	Identify each feature on the profile and look at each 				feature listed on profile data page.



							a	DSCA - determine the depth listed and be 				aware of possible changes in the area of 				interest (AOI).



b	SLD - determine this depth along with the 	corresponding Low Frequency Cutoff (LFC) 	and be aware of changes.



								(1)	Within the AOI (distance).



								(2)	Due to diurnal affects.



(3)	Due to wind (increase or decrease) 			and wind over time.



							c	Determine top and bottom of channel and 				the vertical extent.











							d	Determine the magnitude of the sound 				channel and all gradients within the profile.



								(1)	In-layer.



								(2)	Below-layer.



							e	Determine bottom depth and expected 				changes.



							f	Determine critical depth and expected 				changes.



							g	Determine depth excess and expected 				changes.



							h	Determine plausible source/receiver (S/R) 

								combinations.



							i	After examining all features, mentally establish (visualize) what paths may be available with different S/R combinations and frequencies.  



							j	This will enable you to establish your own reasoning before looking at the other acoustic products and taking them at face value.
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				2	RAYTRACE (Range independent).



					a	Functions.



						1	Display paths of individual sound rays.



						2	Rays may be specified by user or automatic.



						3	Graphically displays the interaction between the

ocean environment and sound energy propagating through it.



						4	Displays ensonified regions of the water column for

a given set of environmental parameters (i.e., sound speed profile and bottom topography).





5	Displays regions of water column not ensonified 	due to shadow zones and bathymetric blockage.



						6	Identifies POSSIBLE transmission paths:



							a	Sfc ducting / Direct Path (DP).



							b	Convergence Zone (CZ)/shadow zones.



							c	Bottom Bounce (BB).



						7	Serves a modifier of flat omnidirectional passive

proploss curves.



							a	Best path identified on raytrace output may

 not be useable due to proploss factors.



b	Passive proploss assumes a flat bottom and does not account for the effects of rises or depressions on the sea floor.



IR:	Emphasize that the Raytrace program displays possible shadow zones and ensonified regions of 	the water column for a given set of environmental parameters (i.e. SSP and bottom topography).



					b	Limitations and Assumptions.



						1	Horizontal homogeneity assumed.





						2	System correction factors are preset to define and

omnidirectional sonobuoy.



						3	Minimum range and range increments preset to

1 kyd.



						4	Prop loss curves may be generated for frequencies

between 1 and 35 KHz.  Due to the limitations of Low Frequency Bottom Loss (LFBL) data base reliable output is constrained to >30 Hz.



						5	Model should not be used in water depths shallower

than 10 times the wavelength.



						6	Uses a single sound speed profile.



7	Sounds speeds used are a function of depth, not 	range.  Frequency is not considered.



IR:	Model is best used for frequencies above 1000 Hz but in order to run SPP lower frequencies with decreasing accuracy must be run.

	

					c	In OUTPUT Displays:



						1	Horizontal and vertical plotting scales are often

different.



						2	The difference between the angle of incidence and

the angle of reflection with respect to a locally-sloping bottom may not be readily apparent.



3	A positive ray is going down; a negative ray is 	going up.



						4	Raytrace for bottom bounce assumes the bottom is a

perfect reflector.  Bottom loss is not considered. 
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					d	Product Interpretation



						1	Run raytrace utilizing source depths determined

from examining the SSP.



						2	Examine each raytrace and identify all available

paths (i.e. Surface ducting, BB, CZ, sound channeling, etc).



						3	Look for areas where more than one path may

contribute to available sound.  



4	Many times paths may cross and create a multi-path situation which can greatly enhance the signal. (Example:  sound channel and CZ working together.)



						5	Compare raytraces and identify how the available

paths change with different source depths..



							a	Did surface ducting change?



							b	Is CZ available?  What azimuths?



							c	Is BB available?  What azimuths?



							d	Is source deep enough to achieve sound

channeling?



				3	Passive Propagation Loss (PPL).



					a	Program Function

	

						1	Computes sound intensity loss traveling from a

source to a receiver.



						2	Loss of sound intensity is a function of:



							a	Range,



							b	Frequency,



							c	Source depth and



							d	Receiver depth.



						3	PPL translates information about the existing

environment into an assessment of passive proploss vs range.  This is necessary to determine sensor performance (predictions).



					b	Limitations and Assumptions

	

						1	Incorporates Bottom-Loss Upgrade (BLUG)

processes.  Output reliability depends upon degree of difference between the model and real-world conditions.	





						2	Normal environmental constraints governing

underwater sound propagation are assumed. 



						3	Correction factors are preset to define an

omnidirectional sonobuoy (5 min resolution).



						4	Minimum range and range increments are preset to

1 kyd.



					c	Available Models.



						1	Range dependent models which include the

Parabolic Equation (PE) and the CZ Astral model.



							a	Parabolic Equation (PE) model





								(1)	Limitations and Assumptions.



									(a)	Most accurate model at freqs.

 < 1000 Hz.



									(b)	Sound speed is a  function of

range and depth in water column.



									(c)	Sound speed attenuation and

density are a function of range and depth in the sediment.



									(d)	Bottom loss and surface loss

is a function of range.



									(e)	Model run times can become

excessive for frequencies above 150 Hz.



								(2)	When model recommended:



(a)	Environmental variability

exists.



									(b)	Frequencies <150 Hz.



(c)	When long ranges, up to

400 nm are expected or 	required.
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							b	CZ Astral model.



								(1)	Is a general purpose Range

Dependent model.



(2)	Possesses a degree of accuracy and

still has a faster execution speed than the PE model.



(3)	Range-averaged (smoothed) prop 

loss curve. Generally + 3 dB of measured loss at specified range.





								(4)	Loss calculated at each SSP location

rather than at 1/2 nm increments as is done in PE model.



							c	When model recommended:



								(1)	Environmental variability exist.



								(2)	Frequencies <1000 Hz.



							d	When forecast required within 2-5 min (some conditions will result in run times up to 20 min). 
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					d	The following products are provided:



						1	Single Prop Loss Curve.
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						2	Two Curves per page.



						3	Multiple Prop Loss Curves, Fixed Geometry.



						4	Multiple Prop Loss Curves,  Fixed Frequency.



						5	Prop Loss Comparison Curves, VLAD vs. OMNI.



						6	Tabular Prop Loss Tables.



						7	Detection Range Prediction Summary.



					e	Selection criteria. 



						1	Environment



a	Water mass. If a single water mass environment  exists, choose Range Independent, other-wise select Range Dependent.



							b	Low-frequency bottom-loss provinces.  If operating in single bottom-loss province, then Range Independent may be selected; otherwise use Range Dependent.



							c	Ocean Frontal location.  If no front exists, then use Range Independent, other-wise select Range Dependent.



						2	Frequency



	a	Range Independent can be used for frequencies between 50 and  >1000 Hz where depths greater than 10 times the wavelength. (300 m at 50 Hz,  150 m at 100 Hz, 50 m at 300 Hz etc.)



IR:	Range independent has the greatest accuracy when frequencies are greater than 1000 Hz.



							b	Range Dependent



								(1)	PE <150 Hz



								(2)	CZ Astral <1000 Hz



						3	Time - if short response time is required,  use Range

Independent or use the CZ Astral model with short ranges selected. 



IR: 	All the above factors must be used to determine the best model to run in any given circumstance.  the range independent model must be run in order to run SSP.
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					f	Product Interpretation



						1	Establish best FOMs/best frequencies.



						2	Compare frequencies.



						3	Compare combinations.



						4	Determine paths available and the amount of signal excess.  The following questions may prompt a more complete examination:



a	Is CZ available?



							b	What is the bottom depth and amount of  depth excess?



							c	How wide is the annulus?  



5	Does the CZ range match raytrace?  Why or why 	not?



						6	What bottom changes are occurring?



						7	Does the bottom bounce range match raytrace? 



						8	Is sound channeling available?  At what 				combinations?



						9	Does a multipath situation exist?  Where?  Does this 		change signal excess?  How?



						10	How do the paths change with changing 				combinations?  What becomes the primary path?



						11	How do the available paths change with a changing 			FOM?  How does signal excess change with a 			changing FOM?



						12	What frequencies propagate better in layer? Below 			 layer?



				4	Ambient Noise (AN) Program.



					a	Program Function.



						1	Provides ambient noise predictions based on

historical shipping noise, ice-edge information or winds utilizing a historical or user supplied surface wind speed.





						2	Provides estimated noise values based on measured

data from the permanent data base at a specified location.



IR:	Emphasize that the Ambient Noise (AN) program provides the USW METOC Forecaster with an 	estimate of background noise level at a specified location, frequency, season, and wind speed. 	Noise may also be sectored and displayed in a rosette plot.  AN is an essential part of the sonar 	equation used to assess target detection under the given environmental conditions.



					b	Limitations and Assumptions.



						1	The program is designed for deep water. 







2	Ambientnoise predictions at sites where the water depth is less than 300 m/1,000 ft are not reliable since it is difficult to estimate the shipping noise component in this situation.



						3	In situations where there are other significant noise

sources, such as biologic and industrial activity,

ambient noise predictions may be unreliable.



					c	Products.



						1	A plain language summary of inputs.



						2	A plain language listing of frequencies vs 

omni�directional noise.



						3	A graphic depiction of an omnidirectional ambient

noise curve.
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						4	A plain language directional ambient noise 					summary.



				5	Ocean Data Analysis Program (ODA).



					a	Program Function.



1	Analysis of oceanographic data observed and

historical by:



							a	Temperature.



							b	Sound Speed.



							c	Depth.



							d	Gradients.



IR:	Emphasize that the ODA program provides methods for accessing and displaying historical 	bottom depth, bottom loss, and water-mass province boundary data retained by the extensive data 	files.  



2	Used in conjunction with other ocean and acoustic 

program outputs to determine the validity and

modification of Sensor Performance Predictions.





					b	Limitations and Assumptions.



						1	May contain up to 1,000 observations.  The operator

can archive observations from the system to disk to keep the data file current. Approximately 500 observations can be safely stored on a floppy disk.



2	Has an overwrite capability if the indexing

parameters (POSITION, DATE/TIME GROUP, AND PLATFORM) of the BT defined in the sound speed program match.



						3	Required inputs to the ODA program:



						a	The minimum and maximum latitude and

longitude in degrees and minutes.



							b	The smallest area for analysis is defined by a

0.1( by 0.1( square.



c	The largest analysis area is defined by a 	20.0( by 20.0( square.



							d	The largest area using the historical profile

analysis option is a 6( square.



4	The operator has the ability to review and select BTs for analysis.  Observations selected for review must span a time period of 45 days or less to permit analysis.  Selected observations that exceed this time limit must be filtered out prior to analysis.



5	Analysis may be performed on a maximum of 50 	BT observations at a time.



a	Analysis/display selection:  encompasses

retrieval and calculations necessary to produce and display options available in the program.



b	Data Input � automatic input from analysis

area sub-function and the BT selection sub-function.



							c	Processing:  analysis is performed in four

data categories:.



								(1)	Temperature.
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								(2)	Sound Speed.
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								(3)	Depth.



								(4)	Gradient.



				6	Ocean Environmental File (OEF).



					a	Function.



						1	Provides a visual display of BTs available for use in

other ocean programs.



						2	Allows inputs of new BT data.



						3	New data selection automatically begins Sound

Speed Profile (SSP) program.



b	Displays BT data currently available for use in other

ocean/acoustic programs.



						1	Type.



							a	OBS:  indicates actual BT observations.



							b	NOTS:  indicates a forecasted observation,

created using a NOTS wind and temperature forecast.



c	TXBT:  indicates typical historical

observations.



							d	HIST � indicates historical observations.



IR:	Emphasize that the OEF is classified CONFIDENTIAL as it contains high-frequency bottom 	type, low-frequency bottom data, volume-scattering strength, and bottom depth data. 



						2	Acoustic Status of Profile indicates the

source/receiver depth combinations and frequencies used if Propagation loss (PL or proploss) has been computed for the observation indicated.

	

			c	Bottom Loss.



1	High-frequency bottom loss (considered as 1500 Hz and greater for TESS-X calculations and test purposes.). 



IR:	Numerous other publications state that high frequency is ( 1,000 Hz.  



2	Inputs - operator specifies an area size up to 10( 			square.



						3	Product - bottom loss codes 1-9 are presented for 				the specified area.



							a	Codes 1-3 indicate low for loss.



							b	Codes 4-6 indicate moderate for loss.



							c	Codes 7-9 indicate high for loss.
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					d	Low-frequency bottom loss (1,000 Hz or less).



						1	Bottom Loss Upgrade (BLUG) is the Navy standard 			data base and model for predicting low and 					medium-frequency bottom loss.



2	Since the data base is upgraded frequently as more 	information is acquired, the best source of BLUG 	data is CNMOC.

 

						3	The following parameters are utilized by the BLUG 				model for range prediction:



a	Ratio of speed in sediment to speed at 			bottom of water mass.



							b	Sound Speed gradient at the sediment 				surface.



							c	Sediment sound speed.



							d	Attenuation profile gradient.



							e	Basement reflection coefficient.



							f	Surface sediment attenuation.



							g	Thin layer density.



							h	Sediment density.

	

							i	Thin layer thickness in meters.

	

							j	Two-way travel time thickness of sediment 				in tenths of seconds.

 

							k	Water depth.

	

							l	Sound speed at bottom of water column.

		

					e	Sediment types chart.



						1	Functions to provide base estimate of transmission 					loss.



						2	Read directly from the Environmental Guide that 					covers your Operating Area (Oparea).



				7	The Sensor Performance Predictions (SPP).



					a	Function � calculates sensor performance predictions using

platform and sensor characteristics from the force, threat, sonobuoy processor, and sonobuoy pattern input modules, including Vertical Line Array Difar (VLAD).



					b	Limitations and Assumptions.



						1	Threat.



							a	U.S.,  ex-SOVIET, rest of the world (limited

number of diesels) or user-defined platforms may be used to describe the threat.



							b	Noise characteristics are class averages and

should be modified if more accurate information is available.



							c	The threat file can retain up to 15 modified

threats.  Only one may be selected as the current threat.







							d	Threat platform depth must always be

modified by the operator so as not exceed bottom depth.



							e	Each threat platform can have up to 20

narrow band and broadband frequency/noise level pairs.



							f	To be used for active counter-detection, a

threat platform must have a passive sensor attached.



						2	Force.



							a	U.S.,  ex-SOVIET, rest of the world (limited

number of diesels) or user-defined platforms may be used to describe the Force.



b	Ambient noise will be adjusted automatically.  The operator is restricted from inputing a total background noise and ambient noise combination of ownship noise less than class average.



							c	Variable keel depth is for submarine

applications only.  The maximum depth is 3,000 ft.



							d	Aircraft keel depth is altitude above sea

level.



							e	Helicopters utilizing AQS�13 sonar should

be set at a speed of ZERO kts.



							f	Maximum ship speed is 40 kts.



							g	Each force platform can have up to 12

distinct active modes, five broadband modes and five narrowband modes.



							h	Force platforms not equipped with prairie

-masker will have no effect upon self-noise if the prairie-masker is turned on.











							i	To process passive counter detection,  the

threat with a full passive sensor suit must be added to the force file and selected as the current force.  The current force must be in the threat file and selected as the current threat.



						3	Sonobuoy Processor/Sonobuoy



							a	Sonobuoy processors have sonobuoys

attached to them just as Force/Threat have assigned sensors.



b	A given sonobuoy's characteristics may 		differ depending on the processor it is 	attached to.

	

							c	Sonobuoys are considered stationary.



							d	Sonobuoys do NOT possess self-noise.



					c	Products.



1	Sound Speed Profile (SPP) provides the following 			detection capabilities for consort and sonobuoy 			sensors:



							a	Azimuthal Detection Coverage.



							b	Geographic Detection Coverage.



							c	Search Measures of Effectiveness.



							d	Signal Excess (CONSORT ONLY).
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							e	Sensor Detection Ranges.
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							f	Lateral Range Curve.



							g	Passive Propagation Loss.
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							h	Active Propagation Loss.
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						2	Counter-detection capabilities of SPP include:



a	Counter-detection of active sonar

(CONSORT ONLY).
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							b	Passive counter-detection of ownship 

platforms by using a soviet platform and sensor in the force file and ownship as a threat.



						3	Sonobuoy predictions are available for: 



							a	Passive Sonobuoy Forecast.
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							b	Active Sonobuoy Forecast.



							c	Vertical Line Array Difar (VLAD)

probability of detection.

	

4	Displays consist of graphic and tabular

representation of the prediction calculations.



		(2)	Non-acoustic products and information.  



IR:	The Solar Lunar Almanac Prediction (SLAP), Historical Environmental Propagation Conditions 	Summary (HEPC),  Electro-Magnetic (EM) PCS , EM System File Maintenance Program 	(EMFILE), EM Applications, Electronic Support Measures (ESM), and Electronic 	Countermeasure (ECM) Effectiveness programs are all taught in the Navy/Marine Unique block 	VII portion of the course..



			(a)	Forward�Looking Infra-Red (FLIR) Prediction program



				1	Function description



					a	Determines the detection, categorization, and

identification ranges of airborne FLIR sensors against surface targets.



					b	Ranges are given as a function of aircraft altitude

and are for a 50% probability.



					c	Target-to-background temp difference for which the

presence of a target can be just discerned on a FLIR display at a 50% probability level is the Minimum Detectable Temperature Difference (MDTD).



					d	The perceived target-to-background temp difference

Tp is taken to be the effective Teff.



				2	Limitation and assumptions



					a	Assumes a homogeneous environment.



					b	Radiation is absorbed by molecules and both

absorbed and scattered by aerosols.  Other effects such as attenuation by rain, fog, and haze are neglected.



					c	Targets are limited to rectangular bodies of fixed

dimension with fixed target�to�background temperature difference (Teff).  The target dimensions and temperatures correspond to "effective" target parameters.  

		

                                			d	Values used by program FLIR are: 



			TARGET TYPE		LENGTH(m)	HEIGHT(m)	Teff (C)

			Large				170			18	  5

			Medium			136			14	  5

			Small				100			10	  5

			Submarine			  50			  5	  5

			Snorkel			    5			 0.5	20

			Periscope			    5			 0.5	  5



IR:	The effective dimensions produce more realistic ranges than use of actual target dimensions.



e	An airborne FLIR sensor is viewing targets all inside the horizon against an essentially blackbody sea.



					f	If the relative humidity calculated from the input

dew point depression is <35%,  then a minimum value of 35% relative humidity is used only to calculate the aerosol extinction.  Design of the model prevents accurate aerosol extinction calculations below 35% relative humidity.













(b)	Create a Refractivity Data Set Program (CARDS).



1	Functions



					a  	Generates a refractivity data set for use in other

electromagnetic (EM) programs.



					b    	Computes evaporative duct heights.



2	Inputs.



					a    	“M”unit profiles entered from either:

	

1	Radiosonde data sets from Atmospheric 	Environmental File (AEF).



						2	Entered directly by the user.



						3	If available via the Airborne Microwave

Refractometer (AWR).



						4    	Historical data (Historical propagation

conditions should be run first to determine

the best :type of sounding ” to create with respect to surface ducts, elevated ducts or normal conditions).



					b    	Evaporative duct parameters.



				3   	Outputs - all profiles are automatically routed to the

refractivity data file.
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			(c)	MOE Charts.



				1	Magnetic anomalies are disturbances in the Earth’s magnetic field. MAD sensors detect subs by sensing these disturbances.  However, the gear's effectiveness is reduced by anomalies from sources other than the target such as:



					a	Deposits of ores, particularly iron.



					b	Volcanic activity.



					c	Rapid bathymetric changes, (seamounts, canyons).





					d	Ship wrecks.



					e	Disruption of the magnetic field from solar activity

(sun spots/solar flares).
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				2	Solar disturbances are continually watched and from the

observations estimations of their impact to the magnetic field are forecasted.



					a	ALPHA forecast.



					b	0 to 24 is considered normal or slightly disturbed.



					c	25 to 49 is considered moderately disturbed.



					d	50 or over is severely disturbed.



				3	The alpha index is an average value based on measurements

taken at Boulder, Colorado.



				4	A more useful application of the alpha index may be found

in MAD TACTICAL USE OF MOE CHARTS (PAGE 14).



			(d)	Sea Water Transparency Charts.
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				1	Transparency charts are available only for the North Atlantic at this 	time.  Water transparency affects visual detection of submarines.



				2	Factors affecting underwater visibility include:



					a	Transparency and color of the water.



					b	Amount of surface reflection and refraction.



					c	Contrast between the target and the background

	

d	Amount of illumination and the optical image of the

submerged object.
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            (Page D-6, NOCCINST 3160.4, VOL I).





			(e)	Bioluminescence charts.



				1	Submarine bow waves, periscope wakes and torpedo wakes

may become apparent when bioluminescent organisms become disturbed.



				2	Submarines have been observed to depths of 270 feet when

outlined by bioluminescence .



(f)	High Frequency Communications



1	High Frequency Communications application is used to

determine the viability of HF comms.



2	The program has the same limitations and assumptions as

other IREPS programs.





APPLICATION:	Emphasize to the student that they are responsible for this information 

		            during the warfare briefs.



EVALUATION:	Informal:  Questions interspersed throughout the teaching/learning activity.



			Formal:  Administer Progress Check
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