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Research on the scope and successful probability of aerial SAR

WANG Lei, WEN Siying
(Xi’an Flight Academy of the Air Force, Xi’an 710061, China)
Abstract: Starting from the analysis of the distribution of objects in distress and the probability of ideal discovery, the cor-
rection factors affecting aerial search, the width of the scan and the searchable range are comprehensively interpreted, and
the actual discovery probability, success probability, inclusive probability and cumulative success probability are comprehen-

sively sorted out. It provides effective means and support for the determination of the scope of search and rescue in aviation

search and rescue operations and the analysis of the probability of successful search.
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Tab. 1 The helicopter saccade width
p— HEE/ (m(ft) )
150 m(500 ft) 300 m(1 000 ft) 600 m(2 000 ft)

K A 0.2(0.1) 0.2(0.1) 0.2(0.1)
4 N 5.2(2.8) 5.4(2.9) 5.6(3.0)
6 NRUER 5.5(3.5) 6.5(3.5) 6.7(3.6)
15 NRUAETR 8.1(4.4) 8.3(4.5) 8.7(4.7)
25 ABUER 10.4(5.6) 10.6(5.7) 10.9(5.9)
<5 m(17 ft)  4.3(2.3) 4.6(2.5) 5.0(2.7)
A7 m(23 ft)  10.7(5.8) 10.9(5.9) 11.3(6.1)
W12 m(40 ft)  21.9(11.8)  22.0(11.9)  22.4(12.1)
524 m(79 ft) 34.1(18.4)  34.3(18.5)  34.3(18.5)
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Tab.2 The saccade width of a fixed-wing aircraft

R/ (m(ft))

WRER
150 m(500 ft) 300 m(1 000 ft) 600 m(2 000 ft)
V GIUNA 0.2(0.1) 0.2(0.1) -
4 NBUEA 4.1(2.2) 4.3(2.3) 4.3(2.3)
6 NRUAETE 5.2(2.8) 5.2(2.8) 5.4(2.9)
15 NBAA 6.7(3.6) 6.9(3.7) 7.2(3.9)
25 NHAAE 8.5(4.6) 8.7(4.7) 9.2(4.9)
<5 m(17 i)  3.3(1.8) 3.7(2.0) 4.1(2.2)
W57 m(23 fi) 8.9(4.8) 9.3(5.0) 9.4(5.1)
12 m(40 ft)  19.3(10.4) 19.3(10.4) 21.5(11.6)
524 m(79 ft)  30.9(16.7) 30.9(16.7) 31.1(16.8)
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Fig. 1 Probability plot of the fiducial point area
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Fig. 2 Probability plot of the baseline area
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Fig. 3 Probability plot of visual search discovery

under ideal conditions
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Tab. 3 Weather correction factors

RGH B R HER
R R ARG R

0~28 km/h(0~15kn)  0~1m(0~3f1) 1.0 1.0
28 km~46 km/h(15~25 kn) 1~1.5m(3~5 1) 0.5 0.9
>46 km/h(>25 kn) >L.5m(>5f1)  0.25 0.6
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Tab. 4 Weather visibility correction factor for
aerial search and rescue platforms

fiE WL /km (n mile) 18 UL 16 1 PR 4K
6(3) 0.4
9(5) 0.6
19(10) 0.8
28(15) 0.9
>37(>20) 1.0
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Tab. 5 Correction factor for vegetation and alpine terrain

TR AR R

R FAR 15% ~60% 60% ~85% >%f
I 11) 5

N 0.5 0.3 0.1

ZE4H 0.7 0.4 0.1

fizs 2% (/NF 5 700 kg) 0.7 0.4 0.1
Wiz #8 (KT 5 700 kg) 0.8 0.4 0.1
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Tab. 6 Recommended altitude for SAR aircraft under different

search targets and environmental conditions

R E bR B HEFE S L
N RIS 8% 73 60~ 150 m(200~500 ft)
KA ZS kg 120~300 m (400~ 1 000 ft)
UNR N =R TR IR I 60~ 150 m(200~500 ft)
TPALRUERE S A% TR EF IR 300~900 m( 1 000~3 000 fi)
WA A5 ] 450~900 m( 1 500~3 000 ft)
AL ZS 8 LU X X 150~300 m(500~1 000 ft)
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Fig. 4 Comparison plot of discovery probability under ideal and harsh conditions
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