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ABSTRACT
This paper presents findings on the aerodynamic features of Mandarin
initial consonants on different articulatory places and manners.1 Signals
of speech, airflow, and air-pressure from 20 speakers (10 males and 10
females) were collected by using Phonatory Aerodynamic System
(PAS6600). Parameters, including duration, sound pressure, air-pressure
peak, airflow peak, airflow volume were measured. The results showed
that: 1) The aerodynamic features of initials vary among different
speakers, which might be attributed to their gender or articulation habits.
Male speakers have higher air-pressure, airflow peak and expiratory
volume (EV) than females, which might be attributed to a greater lung
capacity of the male. 2) Aspirated consonants have higher sound pressure
level (SPL), expiratory airflow duration (EAD), peak air-pressure (PAP),
peak expiratory airflow (PEA) and EV than their unaspirated counterparts.
Therefore all these parameters can be regarded as criteria for
distinguishing aspirated and unaspirated consonants. 3) The vibration of
vocal cords in voiced consonants has an immediate impact on SPL, which
leads to higher SPL values than those in voiceless consonants, but
air-pressure is just the opposite. The PEA and EV of voiced consonants
are close to those of voiceless stops, but these two parameters are far
smaller than those for other consonants. 4) The aerodynamics of
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consonants with different articulatory manners are significantly different,
thus the EAD, PAP, PEA and EV parameters can all be regarded as the
distinctive features of consonants.
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1. INTRODUCTION
Breath is the ‘driving force’ of speech production. Speech
aerodynamics, which researches the vital capacity, subglottal pressure and
airflow rate in human speech production, have dated from the 1950s. Many
linguists have carried out in-depth studies and discussions on airflow and
air-pressure of consonants. Draper, Ladefoged and Witteridge (1959), for
the first time, proposed that there is a correlation between vocal activities
and lung volume in the respiratory process. Isshiki and Ringel (1964)
analyzed the airflow rate in CV and VC syllable structures and found that
the airflow rates of consonants change conspicuously in VC rather than in
CV. In the study of airflow and air-pressure, Klatt, Stevens, and Mead
(1968) found that airflows for stops show rapid rise and fall periods with
sharp peaks and large slopes, while the slopes for fricatives appeared
relatively gentle with smooth peaks. Emanuel and Counihan (1970) studied
the airflow mechanism of consonant of adults and found there is relatively
better stability in airflow volumes of voiceless consonants compared with
the voiced ones. In addition, the airflow of a consonant in initial position is
more stable than that in final position.
Due to the invention of the Rothenberg Mask (Rothenberg in 1973),
the air-pressure gauge has been commonly used in physiological speech
research, which was an important turning point in speech aerodynamic
research. Rothenberg (1977) developed Time-based and Amplitude-based
Measures and did prediction and differential calculations for the glottal
airflow, respectively. Catford (1977) detailed the measurements for
calculating air-pressure and airflow rate in the vocal tract, and
distinguished and defined the airflow patterns. Jaeger (1978) discussed
some aerodynamic parameters in speech production in “Speech
Aerodynamics and Phonological Universals”. Ohala (1975) discussed
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