Longhand Haversine Sight Reduction
Haversine hv(x) = sin(x/2) = (1-cos(x))/2

Inverse haversine hv}(x) = 2 * asin(Vx)

B = Latitude
dec = Declination
t = Meridian Angle

Altitude

By computation

ZD = Zenith Distance
Hc = (90 - ZD) Calculated Altitude
hv (ZD) = n+(1-(n+m))*a
Same Name
n = hv (B-dec)
m = hv (B+dec)
Contrary Name
n = hv (B+dec)
m = hv (B-dec)
a =hv(t)

Azimuth

By computation

hv (Z) = (a-n)/(1-(n+m))

Same Name

a = hv (902-dec)
Contrary Name

a = hv (902+dec)
m = hv (B+Hc)
n = hv (B-Hc)

N Latitude:
If LHA> 1800, Zn =2

if LHA< 180°, Zn = 360° - Z

S Latitude:

If LHA> 180°, Zn = 180° - Z
if LHA< 180°, Zn = 180° + Z

By Hanno azimut diagram
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Finding hight using  Azimuth by Graphical Method

By Hanno azimut diagram

STEP 3: Mark on this scale ALTITUDE pt h; draw hor.line through it. It intersects curve C at pt B
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STEP 2: Mark on this scale LOCAL HOUR ANGLE pt t; draw vert line through it. It intersects curve C at pt A
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STEP 4: Draw vert. line through pt B. It intersects this axis at pt. Z. Result: AZIMUTH =2

Sin Z Cos Hc = Sin t Cos dec

STEP 1: Mark on this scale DECLINATION pt d; draw hor.line through it



