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An Analysis of Underwater Acoustic Channel Environment
According to Water Temperature Change in the Shallow Water
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ABSTRACT

In this paper, the maximum excess delay spread is obtained from the measured data obtained from the
underwater acoustic communication experiment based on the OFDM system performed in March, August, and
November 2017 in Taean - Gun, Chungnam. Then, coherence bandwidth was obtained and the underwater
channel characteristics were analyzed according to seasonal temperature changes. As a result of the analysis, the
maximum excess delay spread was longer in March when the water temperature changed significantly in the
surface layer compared to the data of August and November when the water temperature was constant in both
the -10dB and -15dB thresholds. As a result, it can be seen that the coherence bandwidths are relatively narrow
in March when the threshold values are -10dB and -15dB, respectively, when compared with the data in August
and November.
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Fig. 1. Channel impulse response and maximum excess
delay spread
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Measurement site

(a) Near the Samgilpo port, March 2017
Tx : 36°47°17.9"N, 126°06°42.7"E
x : 36°48’17.1"N, 126°06°56.4"E

Measurement site

(b) Near the Mohang port, August 2017
X @ 36°46°49.1"N, 126°04°34.8"E
Rx : 36°46°25.9"N, 126°04°52.6"E

Measurement site

(c) Near the Mohang port, November 2017
X @ 36°48°39.4"N, 126°06°22.8"E
X @ 36°48°17.8"N, 126°06°57.5"E

(d) Experlmental Scenario

27 2. 49 4% L W
Fig. 2. Experimental locations and environment
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Fig. 3. Transceive system constructed inside ship
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Fig. 4. SVP used in experiments
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(a) Neptune T353 (b) Neptune T101
for 10~14kHz(ULO), for 60~70kHz(UL2)
16~20kHz(UL1)

e |

(C) Neptune T170 (d) B&K 8103
for 3~8kHz(DL)
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Fig. b. Transmitting  transducers(a~c) and  receiving
hydrophones(d)
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I 1. OFDM #2}n|E]
Table 1. Parameters of OFDM system
Uplink Downlink
ULO UL1 UL2 DL
Frequency range 5 B 5 R
[KHz] 10~14 | 16~20 | 60~70 3~8
Bandwidth [kHz] 4 10 5
Sampling factor 1.25 1 1
Sampling frequency
[KHz] 5 10 5
FFT size 512 1024 512
Subcarrier 97656 | 9.7656 | 9.7656
spacing[Hz]
CP length [ms] 22.6 22.6 22.6
OFDM symbol 125 125 125
length [ms]
Number of | Left 54 14 6
guard
subcarriers | Right 53 15 7
DC subcarriers 3 3 3
Number of. using 400 992 496
subcarriers
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threshold | March August | November

maxumum | o4 | 8.0889 | 1.9022 | 1.6276
excess
delay

-15dB | 225042 | 4.9689 | 4.3756
spread[ms]

Coherence | -10dB 123.6261 | 525.6975 | 614.3993

bandwidth
[Hz] -15dB 44.4360 | 201.2516 | 228.5400
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