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ABSTRACT

Using the Joint Typhoon Warning Center (JTWC) and China Meteorological Administration (CMA)
tropical cyclone track datasets, variations in frequency and intensity of the affecting-China tropical cyclones
(ACTCs) are studied for the period of 1965–2004. First, the differences between the two tropical cyclone
datasets are examined. The annual frequencies of tropical cyclones in the western North Pacific basin
are reasonably consistent to each other, while the intensity records are less reliable. The annual numbers
of ACTCs based on different datasets are close to each other with similar interdecadal and interannual
variations. However, the maximum intensity and the annual frequency of ACTCs for strong categories show
great dependence on datasets. Tropical cyclone impacts on China show the same variations as the annual
number of ACTCs and also show dependence on datasets. Differences in tropical cyclone impacts on China
are mainly caused by datasets used. The annual frequency of ACTCs, especially the length of lifetime of
ones that make landfall, and the intensity estimates all have effects on the value of impacts on China.
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1. Introduction

Tropical cyclones are the costliest natural catastro-
phes, which account for a significant fraction of dam-
age, injury, and loss of life from natural hazards (Pielke
and Landsea, 1998; Pielke et al., 2003; Cai et al., 1994;
Xu and Gao, 2005). Due to the increase in greenhouse
gas emissions, both the land surface air temperature
and sea surface temperature have increased since 1861,
especially after 1980 (IPCC, 2001). Meanwhile, signif-
icant increasing trends in sea surface temperature are
reported in most of the tropical cyclone basins since
1970 (Webster et al., 2005). Maximum potential in-
tensity theories (Emanuel, 1987; Holland, 1997) and
numerical modeling (Knutson and Tuleya, 2004) pre-
dict that tropical cyclones intensity should increase in
a global warming environment. Some recent studies
have reported that strong tropical cyclone activity in
the northern West Pacific has intensified over the past

several decades (Emanuel, 2005; Webster et al., 2005).
There are growing concerns regarding whether the re-
ported increase in tropical cyclone activity is a result of
global warming. However, some studies found that no
significant long-term (1960–1995) trends in the annual
frequencies of tropical cyclones can be detectable in
the North Atlantic, the North Indian Ocean, South-
West Indian Ocean, and South-West Pacific, except
the considerable inter-decadal oscillations (Landsea et
al., 1999; Neumann, 1993; Lander and Guard, 1998).
These studies suggested that the frequency and in-
tensity of intense hurricanes (sustained winds at least
50 m s−1) in the North Atlantic have decreased signif-
icantly during 1944–1995 (Landsea et al., 1996), fol-
lowed by an increase since 1995 (Goldenberg et al.,
2001; Elsner and Kocher, 2000; Trenberth, 2005).

The inconsistency may arise from the different
datasets used in these studies. In the northwestern
Pacific, the frequency of tropical cyclones reaching
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tropical storm intensity decreased from 1959 to the
mid-1970s, followed by an upward trend based on the
Joint Typhoon Warning Center (JTWC) track data
(Chan and Shi, 1996). Using the Hong Kong Observa-
tory’s tropical cyclone dataset, a significant decreasing
trend is found in the annual frequency of tropical cy-
clones in the western North Pacific during 1961–2004,
while no obvious trend is identified for typhoon activ-
ity (Wu et al., 2005). Based on the Japanese Mete-
orological Agency (JMA) typhoon dataset, Kamahori
et al. (2006) recently found that there was a substan-
tial drop in the number of category 4 and 5 typhoons
during the periods 1977–1990 and 1991–2004 in the
northern West Pacific.

The western North Pacific is the most prolific basin
for tropical cyclone formation (Chen and Ding, 1979)
and China is often affected by tropical cyclones, in
particular during the summer months. Many analyses
on the influence of tropical cyclones on China were fo-
cused on the systems making landfall, and the results
are often inconsistent, possibly because of differences
in datasets and techniques used in these studies (Chen
and Chao, 1997; Ye and Dong, 2002; Feng, 2003; Li et
al., 2004). Since previous studies focused either on
the basin-wide scale or those that make landfall, these
studies may not really reflect the influence of tropi-
cal cyclones on China. As we know, in addition to
strong winds, the torrential rainfall associated with
tropical cyclones contributes a large part of the trop-
ical cyclone-related damage in China. In July 2006,
typhoon Bilis deposited over 50 mm of rainfall in most
of southern China and more than 400 mm in other re-
gions. 654 fatalities were reported in association with
the storm and the losses were over 400 billion U.S. dol-
lars. It may be better to investigate the influence of
tropical cyclones on China in terms of the associated
precipitation.

Ren et al. (2001) developed a method to identify
the tropical cyclones that affect China based on the
associated tropical cyclone precipitation. In his study,
a tropical cyclone is defined as an affecting China TC
(ACTC) when either it makes landfall in China or its
rain bands affect China (Ren et al., 2007). Due to the
significant influence of tropical cyclones on China and
increasing concerns from the public and policymakers,
further study is needed to understand how the ACTCs
have changed during the past four decades.

In this study we will use both the JTWC and CMA
tropical cyclones records for the period 1965–2004. In
addition, the tropical cyclones days, the affected area,
and the precipitation amount are also investigated.

2. Data and method

The tropical cyclone best track datasets in the

western North Pacific for 1951–2004 were obtained
from JTWC and from the Shanghai Typhoon Insti-
tute of China Meteorological Administration (CMA).
For convenience, the two datasets are called the JTWC
and CMA datasets, respectively. Both datasets con-
tain the geographical position of tropical cyclone cen-
ters, and the associated maximum sustained winds in
m s−1 at 6 hourly intervals. Note that the maximum
sustained wind is defined as the 2-min average wind
speed at an altitude of 10 m in the JTWC dataset,
while a 10-min mean is used for the CMA datasets.
Since the data in the two track datasets in the pre-
satellite era may not very reliable, as discussed by
Black (1993) and Landsea (1993), in this study we
primarily focus on the ACTCs that formed during the
period 1965–2004. A daily precipitation dataset of 677
stations along with detailed metadata covering China
for the same period was used in this study. It was
archived at the Climate Data Center (CDC), National
Meteorological Information Center, CMA, including
almost all first- and second-class national climate sta-
tions in China. Using the method of Ren et al. (2007),
the following data products from 1965 to 2004 are pro-
duced based on tropical cyclone track datasets: (1)
Numbers of ACTCs, (2) Beginning and ending dates
when ACTCs affect China, (3) Annual affected region
of tropical cyclones, (4) Annual accumulated affected
area of tropical cyclones, (5) Annual total amount of
precipitation from tropical cyclones in China.

Based on tropical cyclone track data and station
precipitation observations, Ren et al. (2007) proposed
a technique for estimating the tropical cyclone precip-
itation from station observations. Precipitation asso-
ciated with tropical cyclones was defined as tropical
cyclone precipitation. As Ren et al. (2002) illustrated,
station data for tropical cyclone precipitation are in-
terpolated to 0.5◦ × 0.5◦ grid and the affected area of
tropical cyclones is calculated from the resulting grid
data. Tropical cyclone precipitation amounts in each
grid box are the product of the grid precipitation and
the area. If two tropical cyclones affect China, and
the affected areas for each tropical cyclone are A1 and
A2, respectively, with an overlaid area of A, we de-
fine the annual affected region as A1+A2−A and the
annual accumulated affected area as A1+A2. The an-
nual accumulated area is the sum of affected area of
each tropical cyclone each year. The annual affected
region represents the spatial extent affected by tropi-
cal cyclones and to some extent it depends on whether
tropical cyclones affect the same locations. If the same
location is affected by tropical cyclones in one year, the
annual affected area is small. The annual total amount
of China’s tropical cyclone precipitation is the sum of
the amounts for all affected grid boxes each year, in-
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cluding the overlaid grid boxes.
Tropical cyclones are grouped into 6 categories

based on their highest sustained winds in their life-
time: tropical depression (TD, less than 17.2 m s−1),
tropical storm (TS, from 17.2 to 24.5 m s−1), strong
tropical storm (STS, from 24.5 to 32.7 m s−1), ty-
phoon (TY, from 32.7 to 41.5 m s−1), strong typhoon
(STY, from 41.5 and 51 m s−1), and super typhoon
(SuperTY, >51 m s−1). Annual numbers (1951–2004)
of all tropical cyclones and those reaching TS inten-
sity and super typhoons in the western North Pacific
are examined using track data from both JTWC and
CMA.

The mean intensity of ACTCs is the average of
all sustained wind records in a 6-hour interval during
the time when tropical cyclones affect China for each
year. The maximum intensity of ACTCs is the high-
est sustained winds when affecting China for each year.
Both the mean and maximum intensities are derived
from the JTWC and CMA datasets. China’s annual
number of tropical cyclone days is the total number of
the days in which one or more tropical cyclones affect
China based on JTWC and CMA datasets. The mean
amount of China’s tropical cyclone precipitation is the
value of annual total amount of the tropical cyclone
precipitation divided by annual number of ACTC.

The climatologic means used operationally work
in National Climate Center/CMA are adopted in this
study, which are defined as the averages for 1971–2000.
The method of Kendall-Tau (Sen, 1968) is used for a
statistical significance test of the linear trends.

3. Differences between JTWC and CMA
tropical cyclone datasets

Figure 1a illustrates the time series of the annual
number of tropical cyclones (TCs) during 1961–2004
from both JTWC and CMA datasets (In 1950s, JTWC
only recorded tropical storms). The annual frequencies
of TCs are very different in most years, although they
show similar interannual and interdecadal variations.
The annual frequencies of TCs in the CMA dataset
were generally greater than that in the JTWC dataset
before 1991, while the JTWC dataset had more TCs
than CMA dataset in most years since 1995. Figure
1b shows the time series of annual frequency of those
reaching tropical storm strength (TS) during 1951–
2004. Although the differences in the annual TS fre-
quency between the two datasets in general become
smaller, there are very significant differences in some
years. It is suggested that caution should be taken
when discussing changes in tropical cyclone activity
using different datasets.

For the strongest category super typhoons, even

larger differences are found in the two time series (Fig.
1c). The primary features in these differences coincide
with the changes of the techniques for estimating tropi-
cal cyclone intensity. Before the advent of the satellite-
based intensity estimates (1975), the difference in the
annual numbers of super typhoons is small between
the two datasets, with similar interannual and inter-
decadal fluctuations. When both satellite and aircraft
data were available during the period 1976–1987, the
CMA dataset contains fewer super typhoons. Since
1987, when the aircraft data were no longer available,
both datasets show very significant differences in the
annual frequencies of super typhoons. Figure 1 sugges-

 

 (a) Annual Number of TC1020304050601961 1966 1971 1976 1981 1986 1991 1996 2001YearNumber JTWC CMA  (b) Annual Number of TS10203040501951 1956 1961 1966 1971 197619811986199119962001YearNumber JTWC CMA  (c) Annual Number of SuperTY036912151819511956196119661971197619811986199119962001YearNumber JTWC CMA    Fig. 1. Time series of annual number of (a) tropical cy-
clones during 1961–2004, (b) tropical storms and (c) su-
per typhoons during 1951–2004 from the JTWC and the
CMA.



420 INFLUENCES OF TROPICAL CYCLONES ON CHINA DURING 1965–2004 VOL. 25

Annual Number of ACTC

0

5

10

15

20

25

30

1965 1970 1975 1980 1985 1990 1995 2000
Year

N
um

be
r

JTWC CMA

Fig. 2. Time series of annual number of ACTC from
the JTWC and the CMA during 1965–2004, heavy lines
show the fifth-order polynomial fits (solid for JTWC and
dashed for CMA).
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Fig. 3. Time series of annual number of ACTC reaching
TS intensity in the entire datasets from the JTWC and
the CMA (1965–2004).

ts that the intensity records are less reliable than the
annual frequency. In the CMA dataset, the intense
tropical cyclones show a clear downward trend over
the past decades, while there is no significant trend in
the JTWC dataset.

4. Variations in the annual frequency of
ACTCs

Figure 2 shows the time series of the annual fre-
quency of all ACTCs during 1965–2004 based on the
JTWC and CMA datasets. Their differences are sim-
ilar to those of the annual frequency of all tropical
cyclones shown in Fig. 1a. Before 1991, there were
more ACTCs in the CMA dataset than in the JTWC
dataset. This may be due to more tropical cyclones
recorded by the CMA dataset than the JTWC dataset.
Despite the differences in most years, Fig. 2 shows that
they have the similar interannual and interdecadal
variations. Although a sharp decrease was observed in
1968 and 1969, the activity of ACTCs was high from

1965 to the mid-1970s. In the most recent 10 years, a
rather inactive period was observed. Wu et al. (2005)
identified a track shift in the western North Pacific
basin and found that the westward TCs have signifi-
cantly decreased. As a result, it may be responsible
for fewer TCs that affected China. Sharp interannual
variations are observed. For example, the number of
ACTCs was only 8 in 1969, but 16 in the next year in
the JTWC dataset, and the results based on the CMA
dataset also show the same changes. Chan (2000)
found that in the warm phase of an ENSO cycle, trop-
ical cyclone activity was below normal. It seems that
the activities of ACTCs show a similar feature. In 1983
and 1997, for example, when there were strong warm
ENSO episodes, the numbers of ACTC were much be-
low normal. There were no significant long-term linear
trends in the annual number of ACTCs based on the
JTWC and CMA datasets.

It should be pointed out that the annual frequency
of ACTCs is identified mainly based on the tropical
cyclone center locations and the associated precipita-
tion. The annual number of ACTCs should not be af-
fected by the unreliable intensity estimates very much.
Figure 3 illustrates the two time series of the annual
number of ACTCs reaching TS intensity in the en-
tire datasets from the JTWC and the CMA. Although
there are differences in individual years, the two time
series show very similar variations, indicating that the
number of the ACTCs reaching TS intensity is rela-
tively reliable.

5. Changes in intensity of ACTCs

Figure 4 illustrates the variations in the maximum
intensity and mean intensity of ACTCs from 1965 to
2004. Large differences in the maximum intensity were
found after 1987, when only satellite data was available
for estimating tropical cyclone intensity. For the pe-
riod of 1988–2004, the maximum intensity for ACTC
of JTWC dataset was in general over 60 m s−1 while
the value of CMA dataset didn’t exceed 60 m s−1 in
most of years. There is a significant decreasing trend
in the maximum intensity in the CMA dataset. If the
Kendall trend analysis is used, the decreasing trend
in the maximum intensity of the CMA dataset dur-
ing 1965–2004 is significant at the 99.9% confidence
level, while there was no obvious linear trend in the
maximum intensity of the JTWC dataset. The JTWC
mean intensity was slightly larger than that of CMA
dataset in most years. Although there are differences
between the two time series of mean intensity, neither
of the mean intensities shows any long-term trend.

Figure 5 illustrates the variations in the number of
ACTCs reaching TY and SuperTY intensity when af-



NO. 3 WANG ET AL. 421

 

 (a) Maximum Intensity for ACTCof JTWC and CMA204060801001965 1970 1975 1980 1985 1990 1995 2000YearIntensity (m s-1 ) JTWC CMA  (b) Mean Intensity for TCAC of JTWC and CMA102030401965 1970 1975 1980 1985 1990 1995 2000YearIntensity (m s-1 ) JTWC CMA    Fig. 4. Time series of (a) the maximum intensity and (b)
the mean intensity for ACTC during 1965–2004 based on
the JTWC and the CMA datasets.

fecting China during 1965–2004. As for TYs, the two
time series from the JTWC and CMA datasets illus-
trate similar variations while there is much difference
in the number of ACTCs for SuperTY and the an-
nual number of the strongest category also show great
dependence on the datasets.

As shown in Figs. 5a and 5c, the annual TY num-
bers of JTWC and CMA datasets exhibit similar in-
terdecadal variations. The annual numbers of TYs in-
creased from 1965–1968 and then decreased until 1980.
The annual number of TYs increased again from 1980
to 1990 and then downward trends were observed till
2000. In the last four years, the annual number of
TYs increased again. Although the two time series
of TYs show similar interdecadal variations, there are
large differences in the annual number of TYs since
1995. The JTWC dataset has more ACTCs reaching
TY strength than CMA dataset.

The annual SuperTY number of JTWC dataset
shows large differences from that of CMA dataset
(Figs. 5b and 5d). In most of years, there were
more SuperTY events in the JTWC dataset than in
the CMA dataset. The total number of SuperTYs in
the JTWC dataset is 130 while the number is only 68
in the CMA dataset. Tables 1 and 2 show the total
number and annual mean number of SuperTY and the
percentage to total ACTCs during different periods us- 

 (a) Number of ACTC for TY of JTWC03691215181965 1970 1975 1980 1985 1990 1995 2000YearNumber  (b) Number of ACTC for SuperTY of JTWC03691965 1970 1975 1980 1985 1990 1995 2000YearNumber  (c) Number of ACTC for TY of CMA03691215181965 1970 1975 1980 1985 1990 1995 2000YearNumber  (d) Number of ACTC for SuperTY of CMA03691965 1970 1975 1980 1985 1990 1995 2000YearNumber    Fig. 5. Time series of annual number of ACTC achiev-
ing TY and SuperTY intensity during 1965–2004 based
on the (a, b) JTWC and the (c, d) CMA datasets (heavy
lines show the fifth-order polynomial fits).

ing JTWC and CMA datasets, respectively. The num-
ber and percentage from JTWC were always greater
than those from the CMA dataset during the different
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Table 1. Changes in the total number, annual mean and percentage of SuperTY for ACTC during different periods
based on the JTWC dataset.

Period

1965–1970 1971–1980 1981–1990 1991–2004

Total Number 25 31 27 46
Annual Mean 4.2 3.1 2.7 3.3
Percentage 29 21 19 22

Table 2. Changes in the total number, annual mean and percentage of SuperTY for ACTC during different periods
based on the CMA dataset.

Period

1965–1970 1971–1980 1981–1990 1991–2004

Total Number 19 24 13 12
Annual Mean 3.2 2.4 1.3 0.9
Percentage 17 13 8 6

periods. As shown in Table 1, the annual mean num-
ber and percentage of SuperTYs decreased from 1965
to 1990 while increased during 1991–2004. As for
the CMA dataset, the total number, annual mean
and percentage of SuperTYs have decreased during
all the periods (Table 2). The most significant dif-
ference between Tables 1 and 2 occurs for the period
of 1991–2004. The annual mean value and percentage
of ACTCs for the strongest category were 3.3 and 22%
of JTWC dataset while that were only 0.9 and 6% of
CMA dataset during 1991–2004.

6. Changes in tropical cyclone impacts on
China

Figures 6 and 7 show the variations in the annual
number of China’s tropical cyclone days, annual af-
fected region, and annual accumulated affected area
by tropical cyclones as well as annual total amount
of China’s tropical cyclone precipitation during 1965–
2004 based on the JTWC and CMA datasets, respec-
tively. Large differences are found between Figs. 6 and
7. Tropical cyclone impacts on China based on the
JTWC dataset (Fig. 6) mainly illustrate interdecadal
variations while long-term decreasing trends are found
in those of the CMA dataset (Fig. 7). The interannual
variations in tropical cyclone impacts on China in the
JTWC dataset and the long-term decreasing trends in
the CMA dataset are similar to those in annual fre-
quency of ACTCs as shown in Fig. 1. Although there
are great differences between Figs. 6 and 7, similar
interannual variations can also be found. For exam-
ple, tropical cyclone impacts of the JTWC and CMA
datasets were both great in early 1970s and mid 1990s
and were little since 2000.

As shown in Figs. 6 and 7, the year-to-year changes

in annual accumulated affected area are quite coinci-
dent with those in the annual total amount of China’s
tropical cyclone precipitation. For instance, annual
accumulated affected area and annual total amount of
China’s tropical cyclone precipitation were both typi-
cally greater in 1973 and 1994 while less in 1983 and
1998. Changes in the annual affected region are not
consistent with those in the annual accumulated af-
fected area very much. As an example, the accumu-
lated affected area was large in 1994 but the affected
region was small in the same year (Figs. 6c and 6b).
It means that some ACTCs in that year may have hit
the same places. On the other hand, the affected re-
gion was large in 1982 but the accumulated affected
area was small (Figs. 6b and 6c), indicating that the
tropical cyclone tracks varied more widely. Figure 8
illustrates the variations of mean amount of China’s
tropical cyclone precipitation based on the JTWC and
CMA datasets. According to the JTWC and the CMA
datasets, the annual mean precipitation both show
similar variations for annual total precipitation and
there are no linear trends in the mean amount of trop-
ical cyclone precipitation.

7. Causes for differences in tropical cyclone
impacts on China

The variations in tropical cyclone impacts on China
were primarily related to the frequency of ACTCs. As
a different tropical cyclone dataset was used, the fre-
quency of ACTCs in each year was different although
similar interdecadal variations in annual number of
ACTCs were observed. In 1985, tropical cyclone im-
pacts on China using the CMA dataset were much
greater while the impacts of the JTWC dataset were
moderate. In this year, the annual frequency of
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(a) Annual Number of China's Tropical CycloneDays for JTWC204060801001965 1970 1975 1980 1985 1990 1995 2000YearDays  (b) Annual Affected Region for JTWC1002003004005001965 1970 1975 1980 1985 1990 1995 2000YearArea (104km2 )  (c) Annual Accumulated Affected Area for JTWC0100020003000400050001965 1970 1975 1980 1985 1990 1995 2000YearArea (104km2 )  (d) Annual Total Amout of China's TropicalCyclone Precipitation for JTWC01002003004005006001965 1970 1975 1980 1985 1990 1995 2000YearTotal amount of precipitation (km3 )    Fig. 6. Time series of tropical cyclones impacts on China
during 1965–2004 based on JTWC dataset, (a) annual
number of China’s tropical cyclone days, (b) annual af-
fected region, (c) annual accumulated affected area, (d)
annual total amount of China’s tropical cyclone precipi-
tation, heavy lines show the fifth-order polynomial fits. 

(a) Annual Number of China's Tropical CycloneDays for CMA204060801001965 1970 1975 1980 1985 1990 1995 2000YearDays  (b) Annual Affected Region for CMA1002003004005001965 1970 1975 1980 1985 1990 1995 2000YearArea (104km2 )  (c) Annual Accumulated Affected Area for CMA01000200030004000500060001965 1970 1975 1980 1985 1990 1995 2000YearArea (104km2 )  (d) Annual Total Amount of China's TropicalCyclone Precipitation for CMA02004006008001965 1970 1975 1980 1985 1990 1995 2000YearTotal amount of precipitation (km3 )     Fig. 7. As Fig. 6 just for the CMA dataset.

ACTCs of the CMA dataset was 23 while 17 of the
JTWC dataset. Another reason for different tropical
cyclone impacts is the length of lifetime recorded by
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(a) Mean Amount of China's Tropical CyclonePrecipitation for JTWC0102030401965 1970 1975 1980 1985 1990 1995 2000YearMean amount of precipitation (km3 )  (b) Mean Amount of China's Tropical CyclonePrecipitation for CMA0102030401965 1970 1975 1980 1985 1990 1995 2000YearMean amount of precipitation (km3 )    Fig. 8. Time series of the mean amount of China’s trop-
ical cyclone precipitation and the linear trends (heavy
lines) during 1965–2004 based on the (a) JTWC and the
(b) CMA datasets.

JTWC and CMA, especially for ones making land-
fall. Figure 9a shows the tracks for the same TCAC
recorded by the JTWC and the CMA datasets. The
CMA dataset had more records than JTWC dataset
after the tropical cyclone making landfall in China. So
the tropical cyclone recorded by the CMA dataset af-
fected more areas and made more precipitation than
that by the JTWC dataset. Finally, the intensity esti-
mates of tropical cyclone may have little effect on the
related precipitation and affected area as to the defin-
ing ACTC method (Ren et al., 2007). The stronger the
intensity, the larger the area that is affected and the
tropical cyclone induced precipitation total is more.
As shown in Fig. 9b, the tracks for the same tropical
cyclone recorded by the JTWC and the CMA datasets
were similar, but the intensity estimates of the JTWC
dataset were a little stronger than those of the CMA
dataset. There were several more stations affected by
the tropical cyclone of the JTWC dataset than the
CMA dataset. However, the differences in tropical
cyclone impacts induced by intensity estimates were
much less than those by the length of lifetime.

8. Summary

Using the JTWC and the CMA tropical cyclone

Fig. 9. Tracks for the same TC based on the JTWC and
the CMA datasets (a) Hal in 1985, (b) Dot in 1985.

datasets, variations in the frequency and intensity of
ACTCs and tropical cyclone impacts on China are
studied for the period of 1965–2004. First, the dif-
ferences between the two track datasets are analyzed.
The annual frequencies of tropical cyclones are rea-
sonably consistent to each other. However, due to the
different definition of the maximum sustained wind,
the intensity records are significantly different. The
JTWC dataset recorded more very strong tropical cy-
clones than the CMA dataset, especially after 1987.

The annual frequencies and intensities of ACTCs
depend on datasets, but similar variations are ob-
served. The annual numbers of ACTCs based on the
different datasets are close to each other and similar
interdecadal and interannual variations are found. The
activities of ACTCs were high from 1965 to the mid
1970s and a rather inactive period was observed in the
most recent 10 years. The mean intensity of ACTCs
was close to each other and both datasets don’t show
any long-term increasing or decreasing trends. Great
dependences on datasets are shown in the maximum
intensity and number of very strong ACTCs. Before
1987, the maximum intensities of ACTCs based on the
JTWC and the CMA datasets illustrated the same de-
creasing trends and the values were close. Since then,
the maximum intensity of the CMA dataset kept de-
creasing while that of the JTWC dataset increased
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slightly and there were large differences in the values.
For the annual number of ACTCs for TY, the two
time series based on different datasets showed simi-
lar interdedadal variations and were reasonably consis-
tent to each other before 1995, while large differences
were found since then. The JTWC dataset had more
ACTCs for TY than the CMA dataset from 1995. The
annual number of ACTCs for SuperTY shows great de-
pendence on dataset. The total number of SuperTYs
in the JTWC dataset was much greater than that of
the CMA dataset. The annual mean number and per-
centage of ACTCs for SuperTY of the CMA dataset
always decreased during all the decades while those of
the JTWC dataset increased in 1990s. The variations
in ACTCs for strong category are closely related with
datasets.

Tropical cyclone impacts on China show the same
variations as the annual number of ACTCs and also
show dependence on datasets. Differences in tropical
cyclone impacts on China are mainly caused by dataset
used. The annual frequency of ACTCs, the liftetime
especially for ones that made landfall and the inten-
sity estimate all have effects on the value of impacts on
China. As for tropical cyclone impacts on China, es-
pecially for ones that made landfall, the CMA dataset
has more records than the JTWC dataset after landing
on China, the CMA dataset is better to use.
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