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Abstract: The Liangzhou dialect belongs to Lan-yin mandarin in the Northwest dialect. Based on
the recording data of fieldwork, this paper will use the method of experimental phonetics to study
the citation tone of Liangzhou dialect. In this experiment, by extracting the fundamental frequency
and analyzing the pattern and vocal range, we concludes that Liangzhou dialect has three citation
tones: Yinping (44), Yangping or Shang (24), and Qu (51).

1. Introduction

Liangzhou is the political, economic and cultural center of Wuwei City, Gansu Province.
Liangzhou is located in the upper reaches of Shiyang River and the eastern section of Hexi Corridor.
It borders Gulang, Tianzhu Tibetan Autonomous County, Jinchang, Mingin and Qinghai Province on
all sides of southeast and northwest respectively. It always has the geographical advantage of
‘linking a line to the desert and controlling the throat of the five counties’.

The study of Liangzhou dialect can be traced back to the "Longyou Dialect" written by Li
Dingchao, a famous scholar in Gansu Province during the Republic of China. Although named after
‘Longyou’, it actually recorded the Wuwei dialect, which has important reference value for the study
of Liangzhou dialect. In recent years, the researches focus on Liangzhou dialect is to discuss the
phonology, and combine the Middle Ancient Sound and the Beijing dialect to reveal the phonetic
changes and laws from the perspective of diachronic and synchronic. Before this, people mainly rely
on the traditional method to distinguish and recognize the tone, and there is also a great difference in
the tone value. Therefore, this paper will base on the experimental phonetic method and traditional
auditory perception method to describe the citation tone of Liangzhou dialect.

2. Experimental description
2.1 Pronunciation Partner

This study selected a 33-year-old male speaker who has been living in Liangzhou district of
Wuwei City. He is familiar with the Liangzhou dialect and has educated literate. Above all, he
pronounces clearly.

2.2 Experimental equipment

We selected a professional recording studio to record. Recording equipment include laptop, mixer,
external sound card and microphone. The recording software is Adobe Audition 3.0, the sampling
rate is 44100s, with 16-bit resolution. The analyze software include Pratt5.0 and Matlab.

2.3 Pronunciation list
The pronunciation list was based on the Chinese Language Resources Survey Handbook and the
Dialect Word Survey Table, combined with Various Rhymes. According to the classification of
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voiceless (£7§), secondary voiceless (X&), secondary voiced (R[J) and voiced (£0), we
selected 112 typical samples, as shown in Table 1.

Table.1. Pronunciation List

Tone e Ping Shang Qu Ru
N e
voiceless R | e | sk | 7T
L ag % ?
secondary voiceless | B REVIT | SETER | WPCTEE /jﬂ;iﬁ%bgiﬁ
AN H
secondary voiced AR | K2R AESW | SEEEAEELsME ;3%7[%2;1
== g A
voiced WA | smErs | muswn | LR

2.4 Data extraction and analysis

Firstly, we use the Praat which is the speech analysis software to manually extract the
fundamental frequency parameters of all samples. Use the statistical data of fundamental frequency
to establish a standardized vocal range pattern, which includes the upper limit of the range (RH), the
lower limit of range (RI), and the width of field (R). Next, we use MATLAB to run the normalized
script program to normalize the fundamental frequency. Each example word corresponds to 30
fundamental frequency points. Then take the average of the selected frequency points of each tone.
Finally, we convert the fundamental frequency value to five-degree value and make the
corresponding T-value figure. When normalizing the fundamental frequency, we use the T value
calculation method proposed by Shi Feng. The formula is:

T= [(Igfo-lgmin)/( Igmax-lgmin )]*5 (1)

Among them, FO represents the fundamental frequency value. Min refers to the lower limit of the
fundamental frequency. Max is the upper limit of the modulation range. T represents the final
normalized result. When the T value is converted to the fifth degree, we use the "precinct” strategy
proposed by Liu Lili (2008). Based on the fundamental frequency perception, there is a floating
range of +0.1 per degree boundary. The specific corresponding relations are: In the range of 0-1.1,
the corresponding fifth value is 1; in the range of 0.9-2.1, the corresponding fifth value is 2; in the
range of 1.9-3.1, the corresponding fifth value is 3; in the range of 2.9-4.1, the corresponding fifth
value is 4; and in the range of 3.9-5, the corresponding fifth value is 5.

3. Experimental results and discussion
3.1 Fundamental frequency and vocal range

Extract the fundamental frequency of all selected samples, and normalize the processing to obtain
the average value of fundamental frequency of the four tones. The data of fundamental frequency
such as the maximum value, minimum value, and the average value of initial point, middle point and
final point are plotted into a table for comparative analysis, and the range and span can be obtained.
The fundamental frequency parameter tables of Liangzhou dialect are shown in Table 2, Table 3,
Table 4 and Table 5.
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Table.2. The fundamental frequency table of Ping (Hz)

Ping
Frequenc ne Voiceless Secondary voiceless Secondary voiced Voiced
Initial point value 122.04 120.08 100.86 106.44
Middle point value 125.71 120.5 119.29 113.88
Final point value 120.64 114.58 136.07 128.32
Maximum value 125.74 121.1 136.07 128.32
Minimum value 120.64 114.58 100.86 106.44

As for the Ping, according to the voiceless and voiced opposition of initial consonants, Ping can
be divided into Yinping and Yangping. Among them, the voiceless sound belongs to Yingping, the
voiced sound belongs to Yangping, and Liangzhou dialect is also the same. In Liangzhou dialect, the
maximum value of Yinping is 125.74Hz, the minimum value is 114.58Hz, and the the field width is
11.16Hz. The maximum value of Yangping is 136.07Hz, the minimum value is 100.86Hz, and the
field width is 35.21Hz. The range span of Yangping is obviously larger than that of Yinping.
Combined with the average frequency of each point, it shows that the Yinping is a flat tone and the
Yangping is a rising tone.

Table.3. The fundamental frequency table of Shang (Hz)

Shang
Frequenc ne Voiceless Secondary voiceless Secondary voiced Voiced
Initial point value 107.77 106.96 104.44 140.43
Middle point value 121.95 116.45 118.61 127.59
Final point value 130.54 126.71 130.33 94.37
Maximum value 130.54 126.71 130.33 140.43
Minimum value 107.77 106.96 104.44 94.37

As for the Shang, the fundamental frequency value of voiceless, secondary voiceless and
secondary voiced are relatively close, where in the maximum fundamental frequency is 130.54 Hz,
the minimum fundamental frequency is 104.44 Hz, and the field width is 26.1 Hz. In addition, it is
found that their fundamental frequency and field width are close to that of Yangping, and the trend
of frequency is the same, so the combination of Yangping and Shang is a rising tone. However, the
fundamental frequency of the voiced Shang is quite different from the former three.

Table.4. The fundamental frequency table of Qu (Hz)

Qu
Frequenc ne Voiceless Secondary voiceless Secondary voiced Voiced
Initial point value 137.34 142.02 133.94 138.66
Middle point value 123.41 120.55 119.95 123.07
Final point value 92.29 88.37 86.39 88.27
Maximum value 137.34 142.02 133.94 138.66
Minimum value 92.29 88.37 86.39 88.27

As for the Qu, the maximum fundamental frequency is 142.02 Hz, the minimum fundamental
frequency is 86.39 Hz, and the field width is 55.63 Hz. The span of the range is large, which is an
obvious falling tone. The fundamental frequency parameters of the voiced Shang and the Qu are
close, and the trend is consistent, so the voiced Shang is merged into the Qu as a falling tone.
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Table.5. The fundamental frequency table of Ru (Hz)

Ru
Frequenc ne Voiceless Secondary voiceless Secondary voiced Voiced
Initial point value 128.02 137.64 127.28 102.80
Middle point value 119.45 118.04 121.27 114.18
Final point value 93.89 91.91 88.48 124.26
Maximum value 128.02 137.64 128.31 124.26
Minimum value 93.89 91.91 88.48 102.80

As for the Ru, it has disappeared in the Liangzhou dialect. The average fundamental frequency of
the voiceless, secondary voiceless and secondary voiced of Ru are close, and can be merged into a
tone. Their field width is 48.92Hz close to the Qu, and the trend is also consistent. So the voiceless,
secondary voiceless and secondary voiced of Ru is merged into the Qu. At the same time, it is found
that the fundamental frequency value of the voiced Ru is consistent with Yangping and Shang, so
combine them into a tone.

In summary, the tone of the Liangzhou dialect has undergone a significant merger. The Ping is
divided into Yinping and Yangping. The voiced Ru is merged into the Shang. The voiced Shang is
merged into the Qu. The voiceless, secondary voiceless and secondary voiced of Ru is merged into
the Qu. The Yangping and Shang are merged into a tone. Finally, the Liangzhou dialect has three
tones, namely Yinping, Yangping or Shang, and Qu. The evolution of the ancient and modern tones
of Liangzhou dialect is shown in Figure 1.

‘oiceless
Ping Secondary voiceless ;‘ﬁn ping

Secondarv voiced
WVoiced
‘oiceless Yang ping and Shang
Shang Secondary voiceless
Secondary voiced
WVoiced
/oiceless
Qu Secondarv voiceless
Secondarv voiced
Voiced Qu
oiceless
Ru Secondarv voiceless

Secondarv voiced
WVoiced
Figure 1. The evolution of the ancient and modern tones
3.2 Fifth degree value

According to the T-value algorithm, we convert the normalized average of the fundamental
frequency into traditional fifth-degree value. We obtain the corresponding five-degree value of each
tone and draw the T-value curve. The abscissa is the number of tone points and the ordinate is the
fifth degree value. Specifically seen in Figure 2, Figure 3, Figure 4, and Figure 5.
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Figure 2. T-value curve of Ping Figure 3. T-value curve of Shang
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=4==\foiceless =m=Asperational voiceless =+ Secondary voiced Voiced —+—Voiceless —#—Asperational voiceless ——Secondary voiced Voiced
Figure 4. T-value curve of Qu Figure 5. T-value curve of Ru

Through the above four figures, we can clearly see the type and value of each tone in Liangzhou
dialect. In order to understand and compare the various types more intuitively, we draw a T-value
curve of Liangzhou dialect, as shown in Figure 6.

5
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o=t~
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—4=Yinping -®=Yangping and Shang Qu

Figure 6. T-value curve of Liangzhou dialect

Combining with the method of auditory perception, this paper draws the following conclusions:
Liangzhou dialect has three tones, in which Yinping is a flat tone with the tone value of 44,
Yangping or Shang is a rising tone with the tone value of 24, and Qu is a falling tone with the tone
value of 51.

4. Conclusion

By analyzing the acoustic characteristics of the tones of Liangzhou dialect, this paper compares
the fundamental frequency parameters and the vocal range, concludes that Liangzhou dialect has
three ciation tones: Yinping (44), Yangpingd or Shang (24), and Qu (51). This paper makes a
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preliminary study on the ciation tone with the method of experimental phonetics, so as to provide
some reference for further study of Liangzhou dialect in the future.
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