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The embedded Excel file includes instructions and validation examples to verify software implementations of the delta Bullington diffraction method used in Recommendations ITU-R P.526-15, P.452-17, P.1812-6 and P.2001-4.


The first worksheet provides general instructions for using the validation examples.  The second worksheet describes the input, intermediate and final values used in the examples.  Subsequent worksheets provide four different terrain profiles.  The final worksheet provides 20 different cases consisting of a path, frequency and antenna heights, with the corresponding intermediate and final calculated values.
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										Radiocommunication Study Groups

																										3-Sep-14

																										English only

												Validation examples for Study Group 3 Delta-Bullington Diffraction Method
prediction methods



The example values in the tables on this file can be used to verify the correct software implementation for the prediction method for diffraction using the delta-Bullington method.  This method is used in Recommendations ITU-R P.526-15, P.452-17, P.1812-6 and P.2001-4. 

Four terrain profiles are provided in the worksheets labelled path 1 to path 4. The final worksheet, labelled "outputs", provides Intermediate and final values for the delta-Bullington calculation for 20 different cases.  The first four columns of the worksheet indicate a path number, frequency and antenna heights. For each case, the intermediate and final results listed should be obtained if the given input values are used. 

To assist users in tracing possible problems with the implementation, the intermediate and final values are shown with far more precision than required for the appropriate implementation of the prediction method.

These examples are not meant to represent any particular measurement programme, system, or frequency allocation, but are used to demonstrate the range of computational possibilities in the prediction method.
  
The following specific choices are reflected in the calculated intermediate and final values.  Other equally appropriate choices will give slightly different results (less than 0.1 dB) which are unimportant compared to the accuracy of the model.   

−	An effective earth radius of 8 500 km is used. 

−	A value of 3 x 108 is used for the speed of light in calculating wavelength from frequency. 

−	Equations (14) and (15) from section 3.1.1.2 of Recommendation ITU-R P.526‑15 are used to calculate X and Y with self-consistent units. The use of Equations (14a) and (15a) for practical units give a slight difference due to the rounding of constants in the second option. 

−	b  = 1 (the frequencies considered are above 20 MHz).



Description of values

				Description of inputs, intermediate values and final value in Validation Table

						Equation numbers are from Recommendation ITU-R P.526-15

				Path number:		1 to 4, as given in the following sheets. The first column is horizontal distance (in km) while the second column is terrain height (in m AMSL). Note that the beginning of the path is designated the transmitter for the purposes of naming the antennas below, while the final point of the path is designated as the receiver.

				hts:		Height of the antenna at the beginning of the terrain profile, in metres above the local terrain

				hrs:		Height of the antenna at the end of the terrain profile, in metres above the local terrain

				f:		frequency in MHz

				h'ts:		modified transmitter antenna height from Equation (64a)

				h'rs:		modified receiver antenna height from Equation (64b)

				X, Y1, Y2:		Spherical earth parameters from Equations (14) and (15)  (Note: if Equations (14a) and (15a) are used, the values will be slightly different but equally valid.)

				F(X), G(Y1), G(Y2):		Spherical earth parameters from Equations (17a), (17b) and (18)

				Lba:		Bullington loss for the actual terrain

				Lbs:		Bullington loss for the smooth profile

				Lsph:		Spherical earth loss

				L:		Diffraction loss from Equation (66)





Path 1

		Distance (km)		DEM Height (m AMSL)

		0		800

		0.05		803

		0.1		798

		0.15		798

		0.2		794

		0.25		794

		0.3		792

		0.35		792

		0.4		777

		0.45		775

		0.5		775

		0.55		769

		0.6		755

		0.65		768

		0.7		768

		0.75		746

		0.8		746

		0.85		725

		0.9		696

		0.95		680

		1		680

		1.05		659

		1.1		654

		1.15		641

		1.2		641

		1.25		623

		1.3		611

		1.35		611

		1.4		603

		1.45		603

		1.5		613

		1.55		613

		1.6		620

		1.65		620

		1.7		646

		1.75		644

		1.8		661

		1.85		661

		1.9		661

		1.95		664

		2		646

		2.05		646

		2.1		623

		2.15		623

		2.2		608

		2.25		612

		2.3		612

		2.35		604

		2.4		604

		2.45		602

		2.5		602

		2.55		603

		2.6		596

		2.65		594

		2.7		594

		2.75		595

		2.8		583

		2.85		584

		2.9		584

		2.95		579

		3		579

		3.05		575

		3.1		566

		3.15		566

		3.2		568

		3.25		568

		3.3		564

		3.35		564

		3.4		562

		3.45		555

		3.5		556

		3.55		556

		3.6		556

		3.65		550

		3.7		548

		3.75		548

		3.8		541

		3.85		541

		3.9		541

		3.95		536

		4		536

		4.05		533

		4.1		533

		4.15		531

		4.2		531

		4.25		531

		4.3		540

		4.35		544

		4.4		544

		4.45		542

		4.5		542

		4.55		536

		4.6		536

		4.65		526

		4.7		526

		4.75		518

		4.8		528

		4.85		528

		4.9		526

		4.95		526

		5		519

		5.05		519

		5.1		502

		5.15		508

		5.2		501

		5.25		501

		5.3		498

		5.35		498

		5.4		494

		5.45		494

		5.5		489

		5.55		489

		5.6		491

		5.65		482

		5.7		485

		5.75		486

		5.8		486

		5.85		485

		5.9		485

		5.95		482

		6		480

		6.05		479

		6.1		479

		6.15		482

		6.2		482

		6.25		480

		6.3		480

		6.35		480

		6.4		480

		6.45		476

		6.5		480

		6.55		475

		6.6		470

		6.65		477

		6.7		471

		6.75		471

		6.8		470

		6.85		465

		6.9		468

		6.95		468

		7		468

		7.05		468

		7.1		468

		7.15		468

		7.2		470

		7.25		470

		7.3		470

		7.35		467

		7.4		467

		7.45		466

		7.5		462

		7.55		464

		7.6		464

		7.65		459

		7.7		457

		7.75		457

		7.8		457

		7.85		456

		7.9		456

		7.95		453

		8		453

		8.05		452

		8.1		452

		8.15		455

		8.2		454

		8.25		454

		8.3		454

		8.35		454

		8.4		457

		8.45		457

		8.5		460

		8.55		458

		8.6		462

		8.65		462

		8.7		461

		8.75		461

		8.8		459

		8.85		451

		8.9		452

		8.95		452

		9		451

		9.05		449

		9.1		449

		9.15		449

		9.2		453

		9.25		460

		9.3		460

		9.35		457

		9.4		454

		9.45		456

		9.5		456

		9.55		457

		9.6		457

		9.65		457

		9.7		461

		9.75		462

		9.8		462

		9.85		465

		9.9		467

		9.95		468

		10		468

		10.05		479

		10.1		489

		10.15		489

		10.2		498

		10.25		501

		10.3		515

		10.35		515

		10.4		534

		10.45		534

		10.5		559

		10.55		559

		10.6		576

		10.65		576

		10.7		594

		10.75		577

		10.8		595

		10.85		595

		10.9		608

		10.95		608

		11		622

		11.05		624

		11.1		623

		11.15		620

		11.2		620

		11.25		617

		11.3		617

		11.35		607

		11.4		586

		11.45		583

		11.5		583

		11.55		591

		11.6		566

		11.65		568

		11.7		568

		11.75		530

		11.8		530

		11.85		523

		11.9		555

		11.95		555

		12		574

		12.05		574

		12.1		596

		12.15		596

		12.2		614

		12.25		605

		12.3		612

		12.35		612

		12.4		609

		12.45		588

		12.5		573

		12.55		573

		12.6		542

		12.65		542

		12.7		532

		12.75		524

		12.8		526

		12.85		532

		12.9		532

		12.95		530

		13		530

		13.05		533

		13.1		561

		13.15		559

		13.2		559

		13.25		578

		13.3		585

		13.35		600

		13.4		600

		13.45		620

		13.5		620

		13.55		636

		13.6		651

		13.65		659

		13.7		660

		13.75		660

		13.8		666

		13.85		666

		13.9		674

		13.95		669

		14		674

		14.05		674

		14.1		673

		14.15		673

		14.2		669

		14.25		669

		14.3		663

		14.35		663

		14.4		667

		14.45		662

		14.5		661

		14.55		661

		14.6		654

		14.65		642

		14.7		642

		14.75		644

		14.8		634

		14.85		636

		14.9		636

		14.95		621

		15		621

		15.05		625

		15.1		625

		15.15		629

		15.2		629

		15.25		631

		15.3		627

		15.35		630

		15.4		630

		15.45		626

		15.5		617

		15.55		617

		15.6		616

		15.65		611

		15.7		610

		15.75		610

		15.8		605

		15.85		605

		15.9		604

		15.95		604

		16		599

		16.05		599

		16.1		594

		16.15		580

		16.2		572

		16.25		572

		16.3		593

		16.35		593

		16.4		599

		16.45		605

		16.5		620

		16.55		623

		16.6		623

		16.65		624

		16.7		624

		16.75		625

		16.8		625

		16.85		623

		16.9		623

		16.95		626

		17		624

		17.05		628

		17.1		628

		17.15		616

		17.2		616

		17.25		607

		17.3		596

		17.35		591

		17.4		582

		17.45		582

		17.5		571

		17.55		571

		17.6		563

		17.65		564

		17.7		560

		17.75		560

		17.8		561

		17.85		556

		17.9		562

		17.95		562

		18		565

		18.05		565

		18.1		568

		18.15		568

		18.2		591

		18.25		597

		18.3		597

		18.35		605

		18.4		605

		18.45		609

		18.5		608

		18.55		609

		18.6		609

		18.65		603

		18.7		594

		18.75		583

		18.8		583

		18.85		569

		18.9		569

		18.95		558

		19		558

		19.05		553

		19.1		552

		19.15		552

		19.2		554

		19.25		554

		19.3		553

		19.35		546

		19.4		544

		19.45		544

		19.5		544

		19.55		544

		19.6		551

		19.65		551

		19.7		548

		19.75		548

		19.8		548

		19.85		543

		19.9		543

		19.95		543

		20		538

		20.05		534

		20.1		534

		20.15		527

		20.2		533

		20.25		525

		20.3		525

		20.35		521

		20.4		524

		20.45		515

		20.5		515

		20.55		512

		20.6		512

		20.65		510

		20.7		506

		20.75		503

		20.8		503

		20.85		500

		20.9		499

		20.95		499

		21		501

		21.05		499

		21.1		496

		21.15		496

		21.2		495

		21.25		495

		21.3		495

		21.35		495

		21.4		498

		21.45		498

		21.5		498

		21.55		501

		21.6		503

		21.65		503

		21.7		501

		21.75		504

		21.8		506

		21.85		511

		21.9		514

		21.95		520

		22		520

		22.05		527

		22.1		527

		22.15		523

		22.2		523

		22.25		527

		22.3		527

		22.35		526

		22.4		533

		22.45		537

		22.5		537

		22.55		538

		22.6		544

		22.65		549

		22.7		549

		22.75		564

		22.8		570

		22.85		570

		22.9		564

		22.95		564

		23		565

		23.05		565

		23.1		576

		23.15		576

		23.2		571

		23.25		581

		23.3		572

		23.35		572

		23.4		566

		23.45		566

		23.5		558

		23.55		558

		23.6		548

		23.65		540

		23.7		540

		23.75		536

		23.8		536

		23.85		544

		23.9		544

		23.95		541

		24		541

		24.05		545

		24.1		544

		24.15		548

		24.2		548

		24.25		555

		24.3		555

		24.35		557

		24.4		557

		24.45		555

		24.5		555

		24.55		565

		24.6		563

		24.65		563

		24.7		565

		24.75		559

		24.8		558

		24.85		558

		24.9		558

		24.95		552

		25		567

		25.05		567

		25.1		551

		25.15		551

		25.2		537

		25.25		537

		25.3		537

		25.35		537

		25.4		542

		25.45		543

		25.5		547

		25.55		547

		25.6		547

		25.65		553

		25.7		553

		25.75		555

		25.8		555

		25.85		560

		25.9		560

		25.95		563

		26		563

		26.05		568

		26.1		565

		26.15		570

		26.2		570

		26.25		574

		26.3		572

		26.35		575

		26.4		578

		26.45		578

		26.5		582

		26.55		582

		26.6		585

		26.65		586

		26.7		587

		26.75		587

		26.8		588

		26.85		588

		26.9		592

		26.95		593

		27		594

		27.05		594

		27.1		598

		27.15		599

		27.2		601

		27.25		601

		27.3		599

		27.35		603

		27.4		603

		27.45		606

		27.5		604

		27.55		601

		27.6		601

		27.65		606

		27.7		606

		27.75		607

		27.8		606

		27.85		608

		27.9		608

		27.95		604

		28		599

		28.05		592

		28.1		592

		28.15		593

		28.2		593

		28.25		590

		28.3		585

		28.35		585

		28.4		590

		28.45		590

		28.5		593

		28.55		593

		28.6		600

		28.65		598

		28.7		607

		28.75		607

		28.8		614

		28.85		604

		28.9		608

		28.95		608

		29		605

		29.05		605

		29.1		604

		29.15		612

		29.2		612

		29.25		610

		29.3		610

		29.35		617

		29.4		617

		29.45		619

		29.5		618

		29.55		617

		29.6		617

		29.65		616

		29.7		616

		29.75		616

		29.8		616

		29.85		615

		29.9		615

		29.95		614

		30		613

		30.05		612

		30.1		612

		30.15		612

		30.2		608

		30.25		608

		30.3		608

		30.35		606

		30.4		607

		30.45		607

		30.5		604

		30.55		604

		30.6		603

		30.65		603

		30.7		604

		30.75		604

		30.8		607

		30.85		603

		30.9		603

		30.95		603

		31		600

		31.05		599

		31.1		599

		31.15		600

		31.2		597

		31.25		596

		31.3		596

		31.35		595

		31.4		595

		31.45		595

		31.5		595

		31.55		592

		31.6		592

		31.65		592

		31.7		589

		31.75		588

		31.8		588

		31.85		583

		31.9		583

		31.95		578

		32		578

		32.05		573

		32.1		572

		32.15		572

		32.2		569

		32.25		569

		32.3		565

		32.35		559

		32.4		560

		32.45		560

		32.5		557

		32.55		556

		32.6		550

		32.65		550

		32.7		548

		32.75		548

		32.8		546

		32.85		547

		32.9		546

		32.95		550

		33		550

		33.05		551

		33.1		551

		33.15		556

		33.2		553

		33.25		560

		33.3		560

		33.35		567

		33.4		567

		33.45		572

		33.5		572

		33.55		580

		33.6		580

		33.65		588

		33.7		586

		33.75		585

		33.8		571

		33.85		571

		33.9		549

		33.95		549

		34		546

		34.05		548

		34.1		543

		34.15		543

		34.2		537

		34.25		534

		34.3		537

		34.35		537

		34.4		528

		34.45		528

		34.5		525

		34.55		521

		34.6		525

		34.65		525

		34.7		535

		34.75		534

		34.8		534

		34.85		537

		34.9		537

		34.95		539

		35		539

		35.05		552

		35.1		552

		35.15		551

		35.2		551

		35.25		557

		35.3		557

		35.35		562

		35.4		564

		35.45		559

		35.5		559

		35.55		560

		35.6		561

		35.65		563

		35.7		568

		35.75		564

		35.8		568

		35.85		568

		35.9		571

		35.95		571

		36		573

		36.05		573

		36.1		573

		36.15		573

		36.2		577

		36.25		574

		36.3		575

		36.35		575

		36.4		577

		36.45		577

		36.5		579

		36.55		579

		36.6		576

		36.65		578

		36.7		578

		36.75		572

		36.8		572

		36.85		572

		36.9		572

		36.95		567

		37		567

		37.05		568

		37.1		564

		37.15		565

		37.2		565

		37.25		564

		37.3		564

		37.35		572

		37.4		572

		37.45		584

		37.5		584

		37.55		576

		37.6		568

		37.65		568

		37.7		564

		37.75		560

		37.8		556

		37.85		556

		37.9		557

		37.95		557

		38		556

		38.05		556

		38.1		555

		38.15		555

		38.2		556

		38.25		556

		38.3		558

		38.35		558

		38.4		556

		38.45		554

		38.5		555

		38.55		558

		38.6		558

		38.65		557

		38.7		557

		38.75		562

		38.8		561

		38.85		561

		38.9		561

		38.95		569

		39		569

		39.05		578

		39.1		578

		39.15		581

		39.2		581

		39.25		576

		39.3		572

		39.35		558

		39.4		558

		39.45		557

		39.5		564

		39.55		564

		39.6		565

		39.65		554

		39.7		548

		39.75		548

		39.8		543

		39.85		543

		39.9		538

		39.95		537

		40		533

		40.05		533

		40.1		534

		40.15		533

		40.2		535

		40.25		535

		40.3		534

		40.35		526

		40.4		526

		40.45		522

		40.5		522

		40.55		519

		40.6		519

		40.65		514

		40.7		514

		40.75		514

		40.8		513

		40.85		512

		40.9		512

		40.95		510

		41		512

		41.05		515

		41.1		515

		41.15		511

		41.2		511

		41.25		513

		41.3		519

		41.35		519

		41.4		525

		41.45		525

		41.5		527

		41.55		527

		41.6		536

		41.65		532

		41.7		537

		41.75		537

		41.8		539

		41.85		539

		41.9		543

		41.95		543

		42		542

		42.05		542

		42.1		538

		42.15		538

		42.2		535

		42.25		531

		42.3		531

		42.35		537

		42.4		537

		42.45		538

		42.5		537

		42.55		534

		42.6		534

		42.65		531

		42.7		531

		42.75		528

		42.8		528

		42.85		526

		42.9		526

		42.95		522

		43		522

		43.05		518

		43.1		518

		43.15		514

		43.2		514

		43.25		514

		43.3		510

		43.35		515

		43.4		514

		43.45		514

		43.5		514

		43.55		514

		43.6		505

		43.65		499

		43.7		497

		43.75		497

		43.8		495

		43.85		495

		43.9		497

		43.95		497

		44		494

		44.05		494

		44.1		497

		44.15		502

		44.2		500

		44.25		499

		44.3		499

		44.35		499

		44.4		499

		44.45		499

		44.5		495

		44.55		495

		44.6		495

		44.65		491

		44.7		488

		44.75		488

		44.8		488

		44.85		494

		44.9		494

		44.95		499

		45		510

		45.05		507

		45.1		503

		45.15		503

		45.2		507

		45.25		507

		45.3		510

		45.35		514

		45.4		518

		45.45		518

		45.5		517

		45.55		526

		45.6		528

		45.65		528

		45.7		529

		45.75		529

		45.8		531

		45.85		530

		45.9		529

		45.95		529

		46		527

		46.05		526

		46.1		525

		46.15		523

		46.2		525

		46.25		527

		46.3		527

		46.35		525

		46.4		525

		46.45		523

		46.5		523

		46.55		524

		46.6		524

		46.65		520

		46.7		524

		46.75		527

		46.8		527

		46.85		530

		46.9		532

		46.95		534

		47		534

		47.05		538

		47.1		540

		47.15		540

		47.2		540

		47.25		540

		47.3		544

		47.35		544

		47.4		548

		47.45		548

		47.5		553

		47.55		548

		47.6		552

		47.65		552

		47.7		553

		47.75		553

		47.8		557

		47.85		557

		47.9		561

		47.95		561

		48		567

		48.05		570

		48.1		570

		48.15		556

		48.2		556

		48.25		547

		48.3		547

		48.35		541

		48.4		541

		48.45		537

		48.5		537

		48.55		533

		48.6		533

		48.65		529

		48.7		529

		48.75		525

		48.8		525

		48.85		525

		48.9		523

		48.95		525

		49		526

		49.05		523

		49.1		526

		49.15		526

		49.2		536

		49.25		521

		49.3		526

		49.35		526

		49.4		515

		49.45		515

		49.5		518

		49.55		512

		49.6		515

		49.65		515

		49.7		519

		49.75		526

		49.8		536

		49.85		536

		49.9		548

		49.95		546

		50		546

		50.05		543

		50.1		544

		50.15		550

		50.2		550

		50.25		547

		50.3		547

		50.35		541

		50.4		545

		50.45		543

		50.5		543

		50.55		533

		50.6		538

		50.65		532

		50.7		532

		50.75		514

		50.8		514

		50.85		502

		50.9		495

		50.95		495

		51		499

		51.05		499

		51.1		505

		51.15		505

		51.2		516

		51.25		505

		51.3		509

		51.35		509

		51.4		499

		51.45		484

		51.5		475

		51.55		475

		51.6		467

		51.65		467

		51.7		462

		51.75		461

		51.8		462

		51.85		454

		51.9		454

		51.95		451

		52		451

		52.05		447

		52.1		445

		52.15		447

		52.2		447

		52.25		447

		52.3		447

		52.35		444

		52.4		444

		52.45		444

		52.5		444

		52.55		448

		52.6		448

		52.65		469

		52.7		469

		52.75		469

		52.8		467

		52.85		467

		52.9		469

		52.95		463

		53		465

		53.05		465

		53.1		472

		53.15		472

		53.2		480

		53.25		480

		53.3		490

		53.35		490

		53.4		509

		53.45		514

		53.5		533

		53.55		533

		53.6		539

		53.65		539

		53.7		519

		53.75		519

		53.8		526

		53.85		525

		53.9		525

		53.95		507

		54		507

		54.05		505

		54.1		499

		54.15		502

		54.2		502

		54.25		508

		54.3		494

		54.35		497

		54.4		497

		54.45		498

		54.5		498

		54.55		505

		54.6		529

		54.65		532

		54.7		532

		54.75		533

		54.8		548

		54.85		548

		54.9		549

		54.95		546

		55		548

		55.05		548

		55.1		547

		55.15		544

		55.2		543

		55.25		543

		55.3		544

		55.35		544

		55.4		544

		55.45		538

		55.5		540

		55.55		540

		55.6		540

		55.65		536

		55.7		533

		55.75		529

		55.8		531

		55.85		520

		55.9		520

		55.95		509

		56		509

		56.05		508

		56.1		508

		56.15		522

		56.2		522

		56.25		526

		56.3		528

		56.35		530

		56.4		530

		56.45		526

		56.5		521

		56.55		515

		56.6		515

		56.65		501

		56.7		511

		56.75		511

		56.8		514

		56.85		514

		56.9		502

		56.95		502

		57		493

		57.05		493

		57.1		494

		57.15		511

		57.2		506

		57.25		506

		57.3		513

		57.35		513

		57.4		500

		57.45		500

		57.5		488

		57.55		488

		57.6		499

		57.65		503

		57.7		504

		57.75		499

		57.8		479

		57.85		474

		57.9		474

		57.95		478

		58		499

		58.05		498

		58.1		498

		58.15		503

		58.2		503

		58.25		505

		58.3		505

		58.35		511

		58.4		511

		58.45		500

		58.5		496

		58.55		491

		58.6		491

		58.65		470

		58.7		462

		58.75		462

		58.8		459

		58.85		458

		58.9		460

		58.95		460

		59		478

		59.05		478

		59.1		483

		59.15		486

		59.2		489

		59.25		489

		59.3		488

		59.35		485

		59.4		481

		59.45		481

		59.5		471

		59.55		471

		59.6		475

		59.65		464

		59.7		464

		59.75		478

		59.8		478

		59.85		456

		59.9		456

		59.95		449

		60		455

		60.05		456

		60.1		456

		60.15		461

		60.2		476

		60.25		467

		60.3		467

		60.35		478

		60.4		478

		60.45		477

		60.5		483

		60.55		482

		60.6		482

		60.65		477

		60.7		478

		60.75		478

		60.8		473

		60.85		475

		60.9		466

		60.95		466

		61		438

		61.05		438

		61.1		434

		61.15		434

		61.2		440

		61.25		440

		61.3		457

		61.35		460

		61.4		468

		61.45		468

		61.5		465

		61.55		465

		61.6		466

		61.65		466

		61.7		472

		61.75		465

		61.8		465

		61.85		463

		61.9		463

		61.95		453

		62		453

		62.05		452

		62.1		452

		62.15		451

		62.2		452

		62.25		453

		62.3		453

		62.35		449

		62.4		449

		62.45		453

		62.5		453

		62.55		451

		62.6		451

		62.65		441

		62.7		431

		62.75		431

		62.8		429

		62.85		425

		62.9		423

		62.95		423

		63		419

		63.05		419

		63.1		418

		63.15		418

		63.2		425

		63.25		425

		63.3		418

		63.35		424

		63.4		416

		63.45		416

		63.5		414

		63.55		416

		63.6		414

		63.65		414

		63.7		417

		63.75		419

		63.8		419

		63.85		427

		63.9		439

		63.95		435

		64		435

		64.05		440

		64.1		440

		64.15		438

		64.2		429

		64.25		426

		64.3		426

		64.35		417

		64.4		417

		64.45		413

		64.5		413

		64.55		407

		64.6		406

		64.65		406

		64.7		402

		64.75		402

		64.8		401

		64.85		401

		64.9		401

		64.95		401

		65		396

		65.05		398

		65.1		397

		65.15		397

		65.2		398

		65.25		398

		65.3		395

		65.35		395

		65.4		397

		65.45		397

		65.5		397

		65.55		401

		65.6		405

		65.65		407

		65.7		407

		65.75		397

		65.8		397

		65.85		391

		65.9		392

		65.95		390

		66		390

		66.05		387

		66.1		387

		66.15		384

		66.2		384

		66.25		382

		66.3		382

		66.35		381

		66.4		383

		66.45		381

		66.5		381

		66.55		382

		66.6		378

		66.65		378

		66.7		377

		66.75		378

		66.8		377

		66.85		377

		66.9		377

		66.95		377

		67		374

		67.05		376

		67.1		376

		67.15		376

		67.2		373

		67.25		377

		67.3		375

		67.35		375

		67.4		375

		67.45		375

		67.5		375

		67.55		375

		67.6		376

		67.65		379

		67.7		379

		67.75		381

		67.8		381

		67.85		380

		67.9		382

		67.95		377

		68		377

		68.05		375

		68.1		376

		68.15		375

		68.2		375

		68.25		375

		68.3		375

		68.35		373

		68.4		376

		68.45		374

		68.5		374

		68.55		372

		68.6		377

		68.65		377

		68.7		376

		68.75		382

		68.8		380

		68.85		380

		68.9		384

		68.95		384

		69		381

		69.05		381

		69.1		385

		69.15		385

		69.2		389

		69.25		395

		69.3		399

		69.35		399

		69.4		396

		69.45		393

		69.5		391

		69.55		391

		69.6		381

		69.65		378

		69.7		378

		69.75		374

		69.8		374

		69.85		372

		69.9		372

		69.95		368

		70		368

		70.05		366

		70.1		366

		70.15		364

		70.2		364

		70.25		361

		70.3		361

		70.35		358

		70.4		358

		70.45		356

		70.5		356

		70.55		352

		70.6		352

		70.65		353

		70.7		351

		70.75		351

		70.8		348

		70.85		348

		70.9		348

		70.95		345

		71		347

		71.05		347

		71.1		346

		71.15		346

		71.2		344

		71.25		342

		71.3		342

		71.35		342

		71.4		340

		71.45		341

		71.5		340

		71.55		340

		71.6		338

		71.65		338

		71.7		338

		71.75		337

		71.8		337

		71.85		337

		71.9		337

		71.95		338

		72		338

		72.05		338

		72.1		337

		72.15		339

		72.2		339

		72.25		337

		72.3		336

		72.35		335

		72.4		335

		72.45		335

		72.5		335

		72.55		336

		72.6		335

		72.65		335

		72.7		333

		72.75		333

		72.8		333

		72.85		333

		72.9		334

		72.95		333

		73		333

		73.05		333

		73.1		334

		73.15		334

		73.2		334

		73.25		334

		73.3		336

		73.35		336

		73.4		336

		73.45		335

		73.5		336

		73.55		336

		73.6		338

		73.65		334

		73.7		334

		73.75		333

		73.8		332

		73.85		332

		73.9		332

		73.95		331

		74		331

		74.05		330

		74.1		330

		74.15		329

		74.2		329

		74.25		332

		74.3		330

		74.35		327

		74.4		327

		74.45		326

		74.5		326

		74.55		324

		74.6		324

		74.65		328

		74.7		329

		74.75		329

		74.8		329

		74.85		329

		74.9		328

		74.95		328

		75		326

		75.05		326

		75.1		330

		75.15		326

		75.2		327

		75.25		327

		75.3		324

		75.35		324

		75.4		319

		75.45		317

		75.5		319

		75.55		319

		75.6		320

		75.65		320

		75.7		318

		75.75		317

		75.8		317

		75.85		317

		75.9		317

		75.95		312

		76		312

		76.05		311

		76.1		311

		76.15		311

		76.2		311

		76.25		311

		76.3		317

		76.35		314

		76.4		314

		76.45		311

		76.5		316

		76.55		317

		76.6		317

		76.65		315

		76.7		316

		76.75		316

		76.8		317

		76.85		317

		76.9		316

		76.95		316

		77		317

		77.05		317

		77.1		315

		77.15		317

		77.2		314

		77.25		314

		77.3		314

		77.35		314

		77.4		314

		77.45		314

		77.5		314

		77.55		314

		77.6		312

		77.65		314

		77.7		314

		77.75		314

		77.8		314

		77.85		312

		77.9		312

		77.95		313

		78		311

		78.05		314

		78.1		314

		78.15		314

		78.2		314

		78.25		316

		78.3		316

		78.35		317

		78.4		317

		78.45		314

		78.5		312

		78.55		314

		78.6		314

		78.65		313

		78.7		313

		78.75		310

		78.8		314

		78.85		308

		78.9		313

		78.95		313

		79		315

		79.05		315

		79.1		318

		79.15		318

		79.2		316

		79.25		316

		79.3		317

		79.35		316

		79.4		317

		79.45		317

		79.5		314

		79.55		314

		79.6		314

		79.65		313

		79.7		316

		79.75		316

		79.8		315

		79.85		314

		79.9		314

		79.95		314

		80		312

		80.05		313

		80.1		313

		80.15		312

		80.2		312

		80.25		310

		80.3		310

		80.35		311

		80.4		311

		80.45		311

		80.5		308

		80.55		307

		80.6		307

		80.65		305

		80.7		308

		80.75		304

		80.8		303

		80.85		307

		80.9		308

		80.95		308

		81		305

		81.05		305

		81.1		305

		81.15		305

		81.2		306

		81.25		306

		81.3		303

		81.35		305

		81.4		304

		81.45		304

		81.5		307

		81.55		307

		81.6		307

		81.65		307

		81.7		306

		81.75		306

		81.8		306

		81.85		304

		81.9		304

		81.95		300

		82		304

		82.05		298

		82.1		298

		82.15		296

		82.2		302

		82.25		300

		82.3		300

		82.35		298

		82.4		298

		82.45		302

		82.5		301

		82.55		304

		82.6		304

		82.65		303

		82.7		303

		82.75		302

		82.8		302

		82.85		304

		82.9		305

		82.95		305

		83		303

		83.05		302

		83.079938527		302





Path 2

		Distance (km)		DEM Height (m AMSL)

		0		569

		0.05		565

		0.1		566

		0.15		566

		0.2		570

		0.25		570

		0.3		570

		0.35		568

		0.4		568

		0.45		567

		0.5		567

		0.55		565

		0.6		568

		0.65		568

		0.7		566

		0.75		566

		0.8		568

		0.85		568

		0.9		568

		0.95		570

		1		570

		1.05		568

		1.1		568

		1.15		569

		1.2		566

		1.25		566

		1.3		567

		1.35		567

		1.4		569

		1.45		569

		1.5		571

		1.55		568

		1.6		568

		1.65		570

		1.7		570

		1.75		569

		1.8		570

		1.85		570

		1.9		571

		1.95		571

		2		569

		2.05		572

		2.1		572

		2.15		570

		2.2		570

		2.25		570

		2.3		570

		2.35		569

		2.4		567

		2.45		567

		2.5		565

		2.55		565

		2.6		567

		2.65		565

		2.7		565

		2.75		566

		2.8		566

		2.85		565

		2.9		565

		2.95		563

		3		564

		3.05		564

		3.1		562

		3.15		562

		3.2		562

		3.25		562

		3.3		562

		3.35		559

		3.4		559

		3.45		562

		3.5		562

		3.55		561

		3.6		561

		3.65		561

		3.7		562

		3.75		562

		3.8		558

		3.85		560

		3.9		560

		3.95		560

		4		559

		4.05		558

		4.1		558

		4.15		558

		4.2		558

		4.25		558

		4.3		557

		4.35		557

		4.4		562

		4.45		560

		4.5		555

		4.55		558

		4.6		558

		4.65		556

		4.7		551

		4.75		551

		4.8		550

		4.85		550

		4.9		552

		4.95		552

		5		549

		5.05		551

		5.1		551

		5.15		548

		5.2		548

		5.25		546

		5.3		547

		5.35		547

		5.4		543

		5.45		543

		5.5		545

		5.55		545

		5.6		545

		5.65		545

		5.7		545

		5.75		540

		5.8		540

		5.85		541

		5.9		538

		5.95		538

		6		537

		6.05		537

		6.1		536

		6.15		535

		6.2		535

		6.25		535

		6.3		535

		6.35		536

		6.4		536

		6.45		532

		6.5		532

		6.55		532

		6.6		533

		6.65		533

		6.7		533

		6.75		531

		6.8		531

		6.85		527

		6.9		527

		6.95		531

		7		531

		7.05		530

		7.1		530

		7.15		530

		7.2		526

		7.25		526

		7.3		527

		7.35		527

		7.4		527

		7.45		528

		7.5		528

		7.55		531

		7.6		531

		7.65		536

		7.7		534

		7.75		534

		7.8		531

		7.85		531

		7.9		530

		7.95		530

		8		530

		8.05		530

		8.1		530

		8.15		529

		8.2		531

		8.25		531

		8.3		532

		8.35		532

		8.4		534

		8.45		531

		8.5		531

		8.55		533

		8.6		533

		8.65		536

		8.7		536

		8.75		534

		8.8		534

		8.85		534

		8.9		536

		8.95		538

		9		537

		9.05		537

		9.1		536

		9.15		538
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		109.4		442

		109.45		442

		109.5		446

		109.55		446

		109.6		445

		109.65		445

		109.7		446

		109.75		449

		109.8		449

		109.85		450

		109.9		450

		109.95		452

		110		454

		110.05		453

		110.1		452

		110.15		452

		110.2		454

		110.25		454

		110.3		457

		110.35		455

		110.4		455

		110.45		454

		110.5		454

		110.55		457

		110.6		457

		110.65		457

		110.7		457

		110.75		457

		110.8		458

		110.85		458

		110.9		459

		110.95		458

		111		458

		111.05		460

		111.1		460

		111.15		461

		111.2		461

		111.25		461

		111.3		463

		111.35		463

		111.4		462

		111.45		462

		111.5		461

		111.55		463

		111.6		463

		111.65		466

		111.7		466

		111.75		471

		111.8		471

		111.85		463

		111.9		466

		111.95		466

		112		467

		112.05		467

		112.1		467

		112.15		468

		112.2		468

		112.25		466

		112.3		466

		112.35		473

		112.4		473

		112.45		472

		112.5		474

		112.55		474

		112.6		472

		112.65		472

		112.7		472

		112.75		474

		112.8		474

		112.85		474

		112.9		474

		112.95		476

		113		476

		113.05		475

		113.1		476

		113.15		476

		113.2		477

		113.25		477

		113.3		475

		113.35		480

		113.4		480

		113.45		480

		113.5		480

		113.55		486

		113.6		486

		113.65		484

		113.7		482

		113.75		479

		113.8		480

		113.85		480

		113.9		479

		113.95		479

		114		479

		114.05		479

		114.1		479

		114.15		480

		114.2		480

		114.25		478

		114.3		477

		114.35		477

		114.4		481

		114.45		481

		114.5		480

		114.55		479

		114.6		479

		114.65		480

		114.7		477

		114.75		478

		114.8		478

		114.85		477

		114.9		483

		114.95		483

		115		483

		115.05		483

		115.1		479

		115.15		475

		115.2		475

		115.25		474

		115.3		474

		115.35		475

		115.4		475

		115.45		469

		115.5		471

		115.55		471

		115.6		472

		115.65		472

		115.7		470

		115.75		468

		115.8		468

		115.85		466

		115.9		466

		115.95		466

		116		466

		116.05		465

		116.1		465

		116.15		464

		116.2		464

		116.25		464

		116.3		463

		116.35		465

		116.4		465

		116.45		466

		116.5		466

		116.55		469

		116.6		461

		116.65		463

		116.7		462

		116.75		462

		116.8		460

		116.85		460

		116.9		456

		116.95		458

		117		458

		117.05		459

		117.1		459

		117.15		457

		117.2		457

		117.25		458

		117.3		459

		117.35		459

		117.4		460

		117.45		460

		117.5		459

		117.55		462

		117.6		462

		117.65		462

		117.7		462

		117.75		460

		117.8		460

		117.85		462

		117.9		461

		117.95		461

		118		459

		118.05		459

		118.1		460

		118.15		460

		118.2		460

		118.25		459

		118.3		459

		118.35		461

		118.4		461

		118.45		460

		118.5		460

		118.55		460

		118.6		460

		118.65		460

		118.7		460

		118.75		461

		118.8		461

		118.85		461

		118.9		461

		118.95		468

		119		465

		119.05		468

		119.1		463

		119.15		463

		119.2		462

		119.25		462

		119.3		466

		119.35		464

		119.4		464

		119.45		466

		119.5		466

		119.55		460

		119.6		460

		119.65		461

		119.7		458

		119.75		458

		119.8		457

		119.85		457

		119.9		459

		119.95		459

		120		459

		120.05		458

		120.1		458

		120.15		460

		120.2		460

		120.25		464

		120.3		463

		120.35		463

		120.4		463

		120.45		463

		120.5		463

		120.55		465

		120.6		465

		120.65		467

		120.7		467

		120.75		465

		120.8		465

		120.85		470

		120.9		472

		120.95		472

		121		471

		121.05		471

		121.1		470

		121.15		469

		121.2		469

		121.25		465

		121.3		465

		121.35		463

		121.4		463

		121.45		465

		121.5		468

		121.55		468

		121.6		469

		121.65		469

		121.7		476

		121.75		472

		121.8		472

		121.85		470

		121.9		470

		121.95		471

		122		471

		122.05		468

		122.1		471

		122.15		471

		122.2		470

		122.25		470

		122.3		471

		122.35		474

		122.4		474

		122.45		476

		122.5		476

		122.55		478

		122.6		478

		122.65		478

		122.7		477

		122.75		476

		122.8		477

		122.85		477

		122.9		478

		122.95		476

		123		476

		123.05		474

		123.1		474

		123.15		474

		123.2		475

		123.25		477

		123.3		480

		123.35		480

		123.4		481

		123.45		481

		123.5		476

		123.55		480

		123.6		480

		123.65		483

		123.7		484

		123.75		487

		123.8		488

		123.85		488

		123.9		488

		123.95		488

		124		487

		124.05		487

		124.1		490

		124.15		490

		124.2		492

		124.25		494

		124.3		494

		124.35		495

		124.4		488

		124.45		488

		124.5		483

		124.55		483

		124.6		488

		124.65		489

		124.7		492

		124.75		490

		124.8		490

		124.85		489

		124.9		489

		124.95		487

		125		487

		125.05		487

		125.1		486

		125.15		486

		125.2		486

		125.25		486

		125.3		486

		125.35		486

		125.4		486

		125.45		484

		125.5		484

		125.55		481

		125.6		485

		125.65		485

		125.7		488

		125.75		488

		125.8		488

		125.85		488

		125.9		488

		125.95		492

		126		492

		126.05		489

		126.1		489

		126.15		488

		126.2		489

		126.25		489

		126.3		489

		126.35		489

		126.4		492

		126.45		492

		126.5		494

		126.55		493

		126.6		493

		126.65		496

		126.7		496

		126.75		490

		126.8		489

		126.85		489

		126.9		487

		126.95		487

		127		485

		127.05		485

		127.1		485

		127.15		485

		127.2		485

		127.25		489

		127.3		489

		127.35		487

		127.4		487

		127.45		487

		127.5		486

		127.55		486

		127.6		486

		127.65		486

		127.7		491

		127.75		489

		127.8		489

		127.85		490

		127.9		490

		127.95		494

		128		492

		128.05		492

		128.1		494

		128.15		494

		128.2		495

		128.25		495

		128.3		495

		128.35		499

		128.4		497

		128.45		497

		128.5		497

		128.55		500

		128.6		498

		128.65		498

		128.7		501

		128.75		501

		128.8		503

		128.85		503

		128.9		508

		128.95		506

		129		506

		129.05		510

		129.1		510

		129.15		510

		129.2		513

		129.25		513

		129.3		510

		129.35		512

		129.4		510

		129.45		510

		129.5		512

		129.55		511

		129.6		511

		129.65		510

		129.7		510

		129.75		510

		129.8		510

		129.85		512

		129.9		512

		129.95		512

		130		511

		130.05		511

		130.1		512

		130.15		514

		130.2		514

		130.25		516

		130.3		516

		130.35		519

		130.4		520

		130.45		520

		130.5		522

		130.55		522

		130.6		525

		130.65		525

		130.7		525

		130.75		530

		130.8		526

		130.85		524

		130.9		524

		130.95		521

		131		524

		131.05		524

		131.1		525

		131.15		525

		131.2		526

		131.25		526

		131.3		525

		131.35		526

		131.4		526

		131.45		531

		131.5		531

		131.55		534

		131.6		534

		131.65		539

		131.7		535

		131.75		535

		131.8		534

		131.85		534

		131.9		533

		131.95		531

		132		531

		132.05		530

		132.1		530

		132.15		531

		132.2		527

		132.25		528

		132.3		528

		132.315397028		528





Path 3

		Distance (km)		DEM Height (m AMSL)

		0		697

		0.05		697

		0.1		697

		0.15		690

		0.2		690

		0.25		665

		0.3		665

		0.35		661

		0.4		653

		0.45		656

		0.5		644

		0.55		644

		0.6		638

		0.65		629

		0.7		620

		0.75		620

		0.8		610

		0.85		610

		0.9		608

		0.95		608

		1		610

		1.05		610

		1.1		609

		1.15		609

		1.2		611

		1.25		611

		1.3		604

		1.35		604

		1.4		604

		1.45		607

		1.5		607

		1.55		609

		1.6		609

		1.65		611

		1.7		606

		1.75		606

		1.8		606

		1.85		602

		1.9		602

		1.95		602

		2		602

		2.05		604

		2.1		603

		2.15		606

		2.2		606

		2.25		603

		2.3		603

		2.35		605

		2.4		607

		2.45		607

		2.5		605

		2.55		605

		2.6		605

		2.65		605

		2.7		600

		2.75		601

		2.8		594

		2.85		594

		2.9		589

		2.95		589

		3		595

		3.05		589

		3.1		589

		3.15		586

		3.2		586

		3.25		582

		3.3		584

		3.35		581

		3.4		579

		3.45		575

		3.5		575

		3.55		577

		3.6		577

		3.65		585

		3.7		587

		3.75		586

		3.8		596

		3.85		596

		3.9		587

		3.95		589

		4		593

		4.05		593

		4.1		589

		4.15		589

		4.2		593

		4.25		593

		4.3		590

		4.35		600

		4.4		592

		4.45		601

		4.5		605

		4.55		605

		4.6		601

		4.65		609

		4.7		609

		4.75		618

		4.8		618

		4.85		613

		4.9		613

		4.95		612

		5		615

		5.05		612

		5.1		612

		5.15		618

		5.2		618

		5.25		616

		5.3		616

		5.35		612

		5.4		613

		5.45		613

		5.5		613

		5.55		613

		5.6		613

		5.65		612

		5.7		609

		5.75		609

		5.8		606

		5.85		606

		5.9		604

		5.95		604

		6		602

		6.05		602

		6.1		602

		6.15		602

		6.2		603

		6.25		603

		6.3		604

		6.35		601

		6.4		601

		6.45		602

		6.5		602

		6.55		607

		6.6		603

		6.65		605

		6.7		606

		6.75		610

		6.8		610

		6.85		610

		6.9		610

		6.95		611

		7		611

		7.05		611

		7.1		616

		7.15		616

		7.2		618

		7.25		618

		7.3		622

		7.35		621

		7.4		625

		7.45		625

		7.5		635

		7.55		635

		7.6		631

		7.65		638

		7.7		638

		7.75		621

		7.8		620

		7.85		620

		7.9		616

		7.95		611

		8		611

		8.05		594

		8.1		594

		8.15		589

		8.2		589

		8.25		586

		8.3		582

		8.35		579

		8.4		578

		8.45		579

		8.5		579

		8.55		576

		8.6		576

		8.65		574

		8.7		577

		8.75		577

		8.8		575

		8.85		575

		8.9		571

		8.95		572

		9		572

		9.05		572

		9.1		571

		9.15		571

		9.2		575

		9.25		575

		9.3		573

		9.35		571

		9.4		569

		9.45		570

		9.5		570

		9.55		570

		9.6		570

		9.65		575

		9.7		575

		9.75		576

		9.8		576

		9.85		577

		9.9		577

		9.95		578

		10		574

		10.05		574

		10.1		574

		10.15		575

		10.2		575

		10.25		577

		10.3		577

		10.35		577

		10.4		579

		10.45		579

		10.5		579

		10.55		583

		10.6		583

		10.65		586

		10.7		583

		10.75		583

		10.8		584

		10.85		584

		10.9		586

		10.95		586

		11		587

		11.05		594

		11.1		599

		11.15		599

		11.2		588

		11.25		591

		11.3		590

		11.35		592

		11.4		592

		11.45		594

		11.5		594

		11.55		596

		11.6		597

		11.65		602

		11.7		599

		11.75		605

		11.8		605

		11.85		605

		11.9		605

		11.95		610

		12		607

		12.05		607

		12.1		615

		12.15		615

		12.2		621

		12.25		621

		12.3		624

		12.35		621

		12.4		633

		12.45		633

		12.5		632

		12.55		632

		12.6		636

		12.65		630

		12.7		639

		12.75		630

		12.8		630

		12.85		634

		12.9		628

		12.95		632

		13		632

		13.05		628

		13.1		628

		13.15		625

		13.2		625

		13.25		626

		13.3		621

		13.35		624

		13.4		624

		13.45		620

		13.5		620

		13.55		620

		13.6		620

		13.65		620

		13.7		616

		13.75		616

		13.8		610

		13.85		610

		13.9		605

		13.95		607

		14		604

		14.05		604

		14.1		603

		14.15		603

		14.2		594

		14.25		594

		14.3		594

		14.35		596

		14.4		592

		14.45		592

		14.5		587

		14.55		586

		14.6		585

		14.65		583

		14.7		583

		14.75		579

		14.8		579

		14.85		571

		14.9		573

		14.95		575

		15		576

		15.05		572

		15.1		572

		15.15		573

		15.2		573

		15.25		569

		15.3		569

		15.35		569

		15.4		568

		15.45		568

		15.5		566

		15.55		568

		15.6		568

		15.65		564

		15.7		563

		15.75		563

		15.8		559

		15.85		559

		15.9		564

		15.95		567

		16		564

		16.05		563

		16.1		562

		16.15		562

		16.2		561

		16.25		563

		16.3		563

		16.35		561

		16.4		561

		16.45		562

		16.5		562

		16.55		561

		16.6		563

		16.65		564

		16.7		564

		16.75		563

		16.8		563

		16.85		565

		16.9		565

		16.95		564

		17		566

		17.05		566

		17.1		568

		17.15		568

		17.2		569

		17.25		567

		17.3		570

		17.35		570

		17.396889655		569





Path 4

		Distance (km)		DEM Height (m AMSL)

		0		720

		0.05		720

		0.1		717

		0.15		719

		0.2		716

		0.25		719

		0.3		720

		0.35		720

		0.4		719

		0.45		719

		0.5		713

		0.55		719

		0.6		709

		0.65		716

		0.7		706

		0.75		706

		0.8		703

		0.85		703

		0.9		703

		0.95		708

		1		708

		1.05		703

		1.1		703

		1.15		695

		1.2		691

		1.25		675

		1.3		675

		1.35		681

		1.4		681

		1.45		688

		1.5		688

		1.55		698

		1.6		701

		1.65		721

		1.7		721

		1.75		746

		1.8		746

		1.85		738

		1.9		738

		1.95		738

		2		739

		2.05		739

		2.1		750

		2.15		750

		2.2		769

		2.25		771

		2.3		778

		2.35		778

		2.4		775

		2.45		775

		2.5		750

		2.55		752

		2.6		728

		2.65		732

		2.7		717

		2.75		717

		2.8		727

		2.85		727

		2.9		708

		2.95		704

		3		704

		3.05		701

		3.1		701

		3.15		671

		3.2		659

		3.25		642

		3.3		642

		3.35		631

		3.4		631

		3.45		613

		3.5		613

		3.55		593

		3.6		598

		3.65		584

		3.7		584

		3.75		584

		3.8		584

		3.85		617

		3.9		617

		3.95		613

		4		659

		4.05		659

		4.1		656

		4.15		658

		4.2		651

		4.25		679

		4.3		693

		4.35		693

		4.4		703

		4.45		703

		4.5		680

		4.55		693

		4.6		660

		4.65		665

		4.7		645

		4.75		645

		4.8		657

		4.85		657

		4.9		647

		4.95		657

		5		644

		5.05		657

		5.1		657

		5.15		646

		5.2		659

		5.25		668

		5.3		668

		5.35		675

		5.4		675

		5.45		673

		5.5		673

		5.55		655

		5.6		663

		5.65		638

		5.7		638

		5.75		637

		5.8		637

		5.85		640

		5.9		640

		5.95		638

		6		626

		6.05		639

		6.1		639

		6.15		616

		6.2		622

		6.25		606

		6.3		611

		6.35		611

		6.4		600

		6.45		600

		6.5		608

		6.55		595

		6.6		601

		6.65		588

		6.7		579

		6.75		579

		6.8		570

		6.85		570

		6.9		568

		6.95		568

		7		569

		7.05		571

		7.1		578

		7.15		578

		7.2		580

		7.25		582

		7.3		578

		7.35		579

		7.4		579

		7.45		582

		7.5		582

		7.55		585

		7.6		587

		7.65		586

		7.7		586

		7.75		587

		7.8		587

		7.85		590

		7.9		590

		7.95		599

		8		600

		8.05		606

		8.1		607

		8.15		622

		8.2		622

		8.25		613

		8.3		629

		8.35		629

		8.4		625

		8.45		625

		8.5		627

		8.55		627

		8.6		630

		8.65		616

		8.7		619

		8.75		619

		8.8		616

		8.85		616

		8.9		612

		8.95		612
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		11.6		817
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		16.6		727

		16.65		729
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		19.7		633

		19.75		639

		19.8		639

		19.85		646
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		20.25		650

		20.3		650

		20.35		651

		20.4		651

		20.45		650

		20.5		657

		20.55		657

		20.6		654

		20.65		662

		20.7		658

		20.75		657

		20.8		651

		20.85		651

		20.9		641

		20.95		641

		21		636

		21.05		641

		21.1		641

		21.15		638

		21.2		632

		21.25		632

		21.3		619

		21.35		619

		21.4		627

		21.45		628

		21.5		628

		21.55		622

		21.6		622

		21.65		619

		21.7		621

		21.75		621

		21.8		621

		21.85		624

		21.9		624

		21.95		629

		22		629

		22.05		634

		22.1		625

		22.15		632

		22.2		632

		22.25		634

		22.3		634

		22.35		639

		22.4		639

		22.45		647

		22.5		645

		22.55		645

		22.6		650

		22.65		648

		22.7		652

		22.75		647

		22.8		649

		22.85		649

		22.9		649

		22.95		649

		23		654

		23.05		655

		23.1		660

		23.15		658

		23.2		654

		23.25		654

		23.3		651

		23.35		651

		23.4		655

		23.45		651

		23.5		651

		23.55		653

		23.6		653

		23.65		657

		23.7		660

		23.75		666

		23.8		666

		23.85		682

		23.9		682

		23.95		703

		24		703

		24.05		723

		24.1		716

		24.15		737

		24.2		737

		24.25		742

		24.3		742

		24.35		768

		24.4		768

		24.45		791

		24.5		806

		24.55		806

		24.6		814
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		25		820
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		25.85		830

		25.9		830

		25.95		833

		26		833

		26.05		854

		26.1		865

		26.15		884

		26.2		890

		26.25		910

		26.3		910

		26.35		923

		26.4		923
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		27.35		878

		27.4		920

		27.45		920

		27.5		920

		27.55		902
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		27.9		1024
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		29.35		996
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		29.9		779
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		39.7		1107
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		40.5		1408
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outputs

		Inputs								Intermediate results																						Diffraction loss (dB)

		Path		hts		hrs		f		h'ts		h'rs		X		Y1		Y2		F(X)		G(Y1)		G(Y2)		Lba		Lbs		Lsph		L

		1		30		30		1000		211.3366061354		30		4.3640838733		9.9132827747		1.4072265505		-59.4089452831		39.5237370454		4.5366245363		32.8428476648		13.7484048434		15.3485837014		34.4430265228

		1		50		10		2500		233.4945303736		10		5.922973073		20.1749662323		0.8640444896		-85.5189285021		62.4654997357		-0.6438781371		37.2290360002		18.5970600966		23.6973069035		42.3292828071

		1		20		20		600		204.7165548199		20		3.6808108929		6.8311931258		0.667380626		-48.1228366594		30.343017184		-3.1340291645		31.2259581327		15.7937377674		20.91384864		36.3460690052

		1		40		50		200		215.727221982		50		2.8273876528		3.6425779028		0.8442555069		-34.2481691181		18.0376435383		-0.8724884808		24.8779261265		11.5098185746		14.329336408		27.6974439599

		1		70		5		150		252.3138568828		5		2.3187655623		3.3412684822		0.0662125442		-26.1577054792		16.5962558827		-23.5773873304		24.7822392827		14.930333467		33.138836927		42.9907427426

		2		30		30		1000		37.9736624172		119.2363491691		6.9503601061		1.7812515324		5.5930852111		-102.9062648035		7.4081045798		26.0438187112		36.2041930451		35.8281650881		69.4543415125		69.8303694696

		2		50		10		2500		57.9766428352		99.8260302216		9.4330899569		5.0094398768		8.6254131333		-145.2758434812		23.8386815557		35.8985244329		44.8124092794		39.668719345		85.5386374926		90.682327427

		2		20		20		600		27.9736624172		109.2363491691		5.8621607491		0.9334540168		3.6451111547		-84.4934519521		0.1275172722		18.0494581664		34.4391793874		34.2950306806		66.3164765136		66.4606252204

		2		40		50		200		47.9736624172		139.2363491691		4.0645952475		0.7696010253		2.2336513761		-54.4467033052		-1.7748934919		10.4668619998		28.37368149		27.7400956766		45.7547347973		46.3883206107

		2		70		5		150		78.0011549503		99.6757963381		3.6929298629		1.0329309846		1.3199576149		-48.3218549913		1.1619822468		3.8062543544		34.6174603249		26.5855999723		43.3536183901		51.3854787428

		3		30		30		1000		110.1894676754		30														17.6204063067		0		0		17.6204063067

		3		50		10		2500		132.6734925485		11.9416847985														25.1016906964		0		0		25.1016906964

		3		20		20		600		102.8893121581		22.5252431195														20.2548873286		0		0		20.2548873286

		3		40		50		200		118.7202148398		50														10.1899084952		0		0		10.1899084952

		3		70		5		150		152.2011247322		5.6644414082		2.5683927787		4.6355653895		0.1725209889		-30.1070985026		22.351160196		-15.237347381		16.2759310649		6.1740908099		10.6376522204		20.7394924754

		4		30		30		1000		139.8495824544		543.1729417776														7.8709851349		0		0		7.8709851349

		4		50		10		2500		159.8495824544		523.1729417776														0		0		0		0

		4		20		20		600		129.8495824544		533.1729417776														15.3087639746		0		0		15.3087639746

		4		40		50		200		149.8495824544		563.1729417776														6.5267304426		0		0		6.5267304426

		4		70		5		150		179.8495824544		518.1729417776														0		0		0		0
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