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Abstract 
This report first describes results of a field survey, taking the examples in Kunming and 

Xishuangbanna, South Yunnan. Marked decreasing tendency of number of days with fog has been observed 
in the valleys and basins in this region. Decreasing of fog days and hours, as a factor of ecotourism in this 
area, is considered to be influenced by urbanization, including population increase, surrounding the 
observation points during the last several decades, and the deforestation of the region since the second half 
of the last century. It is pointed out that landscape with fog is a good example, representing relationship 
between local climate and human activities as a resource of ecotourism in this area. Second part of this 
report describes the Ethnic Cultural Village in Kunming and the Thai People’s Village in Xishuangbanna. 
When the SARS out break occurred in 2003, the number of visitors decreased to 25%-60% of normal in 
May, June and July, but it recovered after three months. In the last part, synthetic management of ecotourism 
in this area is discussed in connection with global, regional, and local climatic conditions, under the 
influence of global change. 
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1. Introduction 

 
The other paper (Yoshino, 2008) discusses the status 

of tourism and ecotourism in China as a whole and in 
Yunnan Province. It made clear sharp growth rate during 
the recent years, but seasonal changes are still observ-
able and developing tendency showed step-like patterns. 
In the present study, fog formed in the valleys and 
basins is analyzed first as one example of the resources 
of ecotourism related to landscape reflecting human 
activities and local climatic situations. Trend of number 
of fog days and urbanization, population and forest area 
were shown in 1980’s and 1990’s, but they are discussed 
in relation to global change during the recent years. 

Next part of this report deals with examples of 
“Yunnan Ethnic Village” in Kunming and “Thai Garden” 
in Xishuangbanna. There was a report on the ethnic, 
cultural and ecological villages of the Yi-people (Wang, 
2002), but not yet on the Thai-people. 

Yunnan locates in an area South of cloud (雲南). This 
is true from the standpoint of climatology, because it 
locates south of the Polar Frontal Zone, which is cov-
ered by heavy cloud through season. Therefore, it has 
rich sunshine together with warm climate generally, ex-
cept the parts in the valleys and basins with fog in the 

morning hours. This is a key issue for ecotourism in this 
region (Pan & Zhang, 2005). Traditional tropical agri-
culture maintained by Thai-people in Xishuangbanna 
was studied Xu et al. (1989) and Ichikawa et al. (1997); 
in particular on the crop calendar, agricultural produc-
tion and life style. They described land-use and settle-
ments by classifying Shui-Dai (Thai) and Han-Dai 
(Thai). Former engages paddy cultivation in the valleys 
and the basins mainly and latter, Thai-people mixed 
with Han-people, lives in the dry part of the region and 
keeps mixed life style. These differences are reflected to 
agricultural land-use patterns and settlements, which are 
important elements of the ecotourism in this region. 

In the last part, as a conclusion, the natural resources, 
including climatic conditions, and their integrated 
management focused to ecotourism in Yunnan Province 
are discussed in global, regional, and local scales. 

 
2. Fog Formation in the Valleys and Basins 

 
2.1 Influences of urban heat island phenomenon 

and fog 
In Yunnan, most cities are located in valley or basins, 

where morning fog prevails until ten or eleven o’clock, 
particularly in the colder season from mid autumn to 
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early spring. In recent years, the number of foggy days 
has decreased markedly, as has been pointed out through 
the analysis of data in the period up to the 1980s 
(Yoshino, 1990; 1990/91). This tendency is continuing, 
as shown in Fig. 1. The upper part of this figure shows 
an increase in air temperature in Jinghong, and the lower 
part, the decreasing number of foggy days in Jinghong 
and Mengla from 1954 to 1995 (Xishuangbanna Daizu 
Zishihou Zhi, Description-Editorial Committee, 2002). 
The increase in air temperatures has been caused partly 
by the urban heat island phenomenon as the result of 
urbanization: human activities, population growth, land 
cover change from vegetation to buildings and paved 
roads, heat in exhaust gas, etc., and partly by global 
warming. I will omit a detailed discussion of such 
warming processes here, but we should take the influ-
ence of warming on tropical rainforests and subtropical 
vegetation into consideration with regard to resources 
for ecotourism in this region. As mentioned above, sum-
mer vacation is the peak season for ecotourism in this 

region. Therefore, in addition to considerations of health 
management and construction of buildings for tourists, 
countermeasures are urgently needed to be established 
for heat stroke. 

Table 1 shows a sharp decrease in monthly foggy 
hours from October to March in recent years. The abso-
lute decrease in numbers of foggy hours is greater in 
winter months, but decreases in late autumn and early 
spring have been observable in recent years. The de-
crease in Jinghong is much greater than in Mengla, 
which may reflect the scale of the city and sharp in-
crease in urbanization during the period analyzed. These 
trends can result in changes in the conditions of local 
peoples’ everyday lives and production activities among 
the Thai peoples in the valleys at the levels where the 
fog occurs and for minorities living higher in the moun-
tains above the fog layers in the morning hours (Yoshino, 
1990/91). 

 
2.2 Recent trend of number of fog days 

As mentioned above, the number of fog days has 
been decreasing clearly in valleys and basins in the 
study region. In Figure 2, recent trends in annual 
numbers of fog days at Jinghong, forested area in 
Xishuangbanna and population of Jinghong are given. 
Line 1 of Fig.2 (middle) shows an absolute decrease in 
the forested area and Line 2 the percentage of the 
forested area based on the data of Guo et al. (1984). 
Line 3 represents the percentage of the forested area 
given by Zhang (1986). There are some difference 
between Lines, but generally speaking, sharp decreasing 
can be observed after 1970’s. In the years in 1980’s, 
they are about one thirds of the values in the years of 
1950’s. 

The decrease of number of fog days can be related to 
the decrease of forest areas. The processes between the 
amount of forest area and its effects on the climatic 
conditions were discussed elsewhere in detail (Yoshino 
1989). But, it must be considered that increase of the 
human activity as represented by the population of 
Jinghong, which may result in urban effects on fog 
formation and in duration, frequency and seasonal 
change of the dense fog formed in the valleys and the 
basin, is one of the most essential factors. These are 
important points on ecotourism in the regions. 

 

 

 
Fig. 1 Changes of annual mean air temperature at Jinghong  

and number of fog days at Jinghong and Mengla in 
Xishuangbanna, 1954-1995 (Xishuangbanna Daizu 
Zizhizhou Zhi, 2002). 

 

 
Table 1  Monthly total foggy hours in Jinghong and Mengla. 

Station Year Oct. Nov. Dec. Jan. Feb. Mar. Total 
Jinghong 1954-59 78:40 168:45 222:36 217:58 122:17 47:45 858:01 
 1960-69 53:26 134:34 183:54 167:05 78:18 17:40 634:57 
 1970-79 57:24 99:00 142:35 140:35 53:54 16:36 509:49 
 1980-89 20:11 54:05 99:40 97:10 16:48 04:44 292:38 
 1990-95 09:28 30:18 84:00 76:12 11:40 02:18 213:38 
Mengla 1965-69 78:36 135:12 169:10 201:15 158:24 130:25 873:02 
 1970-79 53:26 84:26 136:00 185:25 133:50 140:39 697:46 
 1980-89 31:30 87:59 153:20 182:00 100:06 48:48 603:43 
 1990-95 20:56 84:42 165:59 170:00 73:40 39:00 554:17 

Data source: Xishuangbanna Daizu Zizhihou Zhi, 2002.  Unit: total hours:minutes. 
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3. Examples of Ecotourism in Yunnan 
 

3.1 “Yunnan Ethnic Village” in Kunming 
Twenty-five minorities make Yunnan Province their 

home – the largest number among the provinces of 
China. The Yunnan Ethnic Village in Kunming exhibits 
the forms of houses, settlements, lifestyles and environ-
ments are resources for ecotourism. Since its opening on 
18 February 1992, about 20 million people have visited 
the Village. Table 2 shows trends in the numbers of 
visitors. 

According to Table 2, the World Expo held in 1999 
had a conspicuous impact, bringing in the maximum 
number of visitors. The minimum, on the other hand, 
occurred in 2003, when SARS prevailed in China. On 
May 1, 2007, the Village began staying open until 9:30 
p.m. everyday, and this resulted in an increase in the 
numbers of visitors, reaching nearly the same number as 
in the opening year, 1992. 

Table 3 shows that the monthly number of visitors 
peaks in August, during summer vacation when there 
are famous events. In contrast, the numbers are small in 
the months of January to June, except for April and May, 
which have festivals. It can therefore be said that ethnic 
events are one of the main attractions for ecotourism in 
Yunnan. What is needed for better management is to 
shorten the off-season, i.e., to reduce the number of 
off-season months for ecotourism. 

An estimated 80-100 thousand international tourists 
visit each year. Among them, 50-60 thousand arrive 
from South Korea, followed by Hong Kong and Macao. 
The domestic tourists are mainly from Guangzhou, 
Beijing and Shanghai. Other tourists come to the Village 
from North and Northeast China to escape the cold win-
ter, and from the coastal areas of South China to escape 
the summer heat. Because of the previously mentioned 
“ever-spring climate” of Kunming, climatic conditions 
play an important role in ecotourism here. More 
development to utilize this situation is to be hoped for. 

The total revenue for those 15 years of operation has 
reached about 500 million Chinese yuan, according to 
the manager’s estimate. The annual revenues for 2006 
and 2007 were 54 million and 67 million Chinese yuan, 
respectively. Annual expenditures, on the other hand, 
were 30-40 million Chinese yuan for each year in 2006 
and 2007. Most of these expenditures were personnel 
expenses. 

In the Village are found a lot of interesting tradi-
tional minority cultures; for example, the houses in the 
Bai Village. The Bai peoples, with a population of about 

Table 2 Numbers of visitors to the Yunnan Ethnic Village.

Year Number of visitors
(× 1,000 persons) Notes 

1992 1,600 Year of opening. 
1999 1,800 World Expo in China. 
2003  600 SARS outbreak. Minimum number. 
2004 more than 1,000 Recovery from the impact of SARS.
2005 1,200 ---- 
2007 1,500 Village open till 9:30 p.m. everyday 
  from May 1st. 

Data source: Management Division, Yunnan Ethnic Village. 
 
 
Table 3 Monthly ratios (%) of tourists visiting the Yunnan Ethnic 

Village in 2007. 

Month Ratio (%) Notes 
January 4.3 ---- 
February 7.8 “New Year” Festival. 
March 7.6 ---- 
April 9.6 Water Splashing Festival: event by the 

Thai peoples. 
May 9.8 Laborers’ holiday on May 1. 
June 6.8 ---- 
July 10.4 ---- 
August 15.6 Torch Festival: event by the Yi peoples.
September 6.4 ---- 
October 9.4 ---- 
November 7.2 ---- 
December 5.1 ---- 
Total 100.0  

 

Fig. 2 Secular changes in annual number of fog days at 
Jinghong (upper), forested area in Xishuangbanna 
(middle), and population of the town of Jinghong 
(lower) (Yoshino, 1989). 
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1.8 million live mainly in compact communities in Dali 
Baizu Zizhi Zhou (the Bai Peoples’ Autonomous 
Province). Their houses consist of a courtyard sur-
rounded by red-colored houses on three sides and a 
white-colored wall on the fourth ( 三 坊 一 照 壁 , 
Sanfangyizhaobi) as shown in Fig. 3. The Bai peoples 
are fond of the color white (“Bai” means “white”), 
which may explain the origin of the name, but the white 
walls are considered an effective means of reflecting sun 
beams, one of the more important climatic resources in 
this mountainous region. 

It is said that the walls, called Zhaobi (照壁), the 
ideograms of which mean “shining wall,” mainly serve 
as a screen built in front of the entrance to the houses, 
but the actual effects of the reflected sun beams cannot 
be ignored. 

The small side walls on the roofs of the Bai peoples’ 
houses, as shown in Fig. 4, are particularly interesting to 
the Japanese. The local people in the Bai village say that 
the purposes of these small walls are to block winds, 
serve as decorations and reflect sun beams. Similar 
types of side walls are found in several rural areas of 
Japan, as shown in Fig. 5, where they are called 
“udatsu” in Japanese. From the standpoint of compara-
tive ethnology, which contributes to ecotourism, it is 
important to consider the histories of traditional cultures 
as expressed in their construction work: were these 
developed independently or were they introduced? If so, 
how and when? 

 
 

3.2 Thai Garden in Xishuangbanna 
The official name of Xishuangbanna is 

“Xishuangbanna Daizu Zizhizhou Zhi.” It shares its 
southern borders with Laos and Myanmar, and is as 
close as 200 km to parts of Thailand and Viet Nam. As 
has been shown in Fig. 1 of another paper (Yoshino, 
2008), Xishuangbanna is located in the best part of 
Yunnan climatically. Tourism provides large profits to 
the economy. Twelve thousand people engage in tourism 
directly and 60,000 others indirectly. Thirteen minorities, 
including the Dai (Thai), Jinuo, Hani and other peoples, 
account for about two-thirds of the total population. 
Each minority has its own traditions, which attract tour-
ists. In other words, this region has abundant resources 

 
Fig. 3 Bai-peoples’ house.  
 (Upper): white wall on one side and red- 

colored houses on three sides surrounding 
courtyard. (Lower): White walls are fond of 
Bai-peoples. (Photo by Yoshino, January 2008) 

 
Fig. 4 Small side wall on the roof of the 

Bai-peoples’ house. (Photo by Yoshino, 
January 2008) 

 
Fig. 5 An example of “Udatsu” in Japan, taken 

at Mino City, Gifu Prefecture, Japan. 
(Photo by Yoshino, March 1997) 
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for ecotourism (Du, 2004). For example, it is said that 
the Thai peoples wear long tight skirts and short jackets 
for two reasons: (i) because they live in paddy regions in 
the valleys or basins so they can stress beauty over 
practicality, and (ii) because the fog remains for longer 
hours in these topographical situations, so they need not 
wear long jackets to avoid sunburn. 

On the other hand, other minorities like the Hani, 
Jinuo, etc., live at the tops of mountains or on upper 
parts of mountain slopes above the fog layers, where 
there is plenty of sunshine and solar radiation from the 
early morning. Because of this they need to wear jackets 

Fig. 6 Vertical distribution of fog layer along a cross-section 
from Menglun to Mengyang, 9:00-11:15 on 16 
December, 1984. The point of the highest minimum air 
temperature was observed by Jiang Ailiang et al. in 
February, 1983. 

 

 
Fig. 7 (Upper) Landscape above the fog layer: sunny fields 

under the blue sky are seen on the upper part of the 
mountains. Taken by Yoshino at a point near the Jinuo 
village, 10 January, 2008. (Lower) Fog landscape in 
the valley near Jinghong, on the same day. 

 

 
Fig. 8 (a) The Thai people wearing jacket 

with long sleeves and long skirt. 
(Photo by Yoshino, January 2008) 

 
 

 
Fig. 8 (b) Thai farmer at Mengla. (Photo by 

Yoshino, December 1984) 
 
 

 
Fig. 9 Difference of costume between the 

minorities living at the higher part of 
the mountain. (Left: an example, Jinuo 
People) and at the lower part (Right: 
Thai People) (Yang, 1999). 
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with long sleeves to protect themselves from the solar 
radiation. In addition, they need to wear short skirts for 
the sake of ease in walking in the mountains. Figure 6 
shows a clear contrast in foggy conditions between the 
mountain ridges and valley. The agricultural systems 
have also been developed with a clear contrast between 
the Thai peoples and the minorities living in the moun-
tains, as Yin (2001) described. Clear differences of the 
landscape are found as shown in Fig. 7 and the costumes 
in Figs. 8(a) and (b) and Fig. 9. 

As has been reported by Shirasaka (2004), vegetable 
markets of small cities, towns and villages attract the 
ecotourists in this region. They sale local vegetables and 
fruits, which are cultivated and produced under the 
influence of local climatic conditions or sometimes, col-
lected wild plants grown also under the influence of 
local/micro-climatic conditions. 

The “Thai Garden” comprises five natural Thai vil-
lages, integrating Thai cultures and customs which have 
accumulated for over 1,000 years in Xishuangbanna. 
The Garden was constructed in 1999 and is visited by 
about 500,000 people annually, 5%-10% of whom are 
from abroad. The annual revenue is about 15 million 
Chinese yuan. Each year in April, the Thai peoples hold 
the world famous “Water Splashing Festival,” so the 
number of visitors is concentrated around these festival 
days. 

The Thai Garden is characterized by original Thai 
villages being managed as an ecotouristic garden. The 
Thai farmers continue their lifestyles, keeping their 
original homes, customs, meals, etc., but they also allow 
visitors in for a fee. Thai ladies wear traditional dress as 
shown in Fig. 8 (a). The manager of the Garden prepares 
information and explanatory panels, vehicles to 
transport visitors around the Garden, and other facilities. 
The farmers can offer overnight rooms, souvenirs, food 
and drink, etc., for the visitors. Table 4 shows trends in 
the numbers of visitors since the opening in 1999. 

The main findings from Table 4 are as follows: (i) 
seasonal variations are clear, with maximums in April/ 
May and August/October, and minimums in December/ 
January in most years; (ii) the strongest effects of SARS 
occurred in May and June of 2003, as mentioned above, 

with three months needed to recover to ordinary levels; 
and (iii) the number of visitors in winter and early 
spring have increased by a factor of 2-3 during the last 
several years. This tendency can be attributed to 
stronger demand for warmer winter getaways together 
with ecotourism. 

 
4. Discussion of Ecotourism and Climate in 

Yunnan 
 
Yin (2002) proposed setting up ethnic, cultural and 

ecological villages in 1997 for the purposes of (i) pro-
tecting ethnic cultures and environments; (ii) promoting 
cultural conservation and ecological protection, keeping 
future generations and socially sustainable development 
in mind; (iii) promoting participation of local communi-
ties and their self reliance and guidance; (iv) preserving 
and transmitting ethnic cultures; and (v) promoting eco-
logical conservation while seeking ways to promote 
economic development. He stressed that each culture 
(there are said to be more than 100 cultural types in 
Yunnan) should be incorporated to promote cultural 
preservation, transmission and development. He also 
pointed out the danger of commercialization of culture, 
i.e., considering only the market economy or other such 
narrow views for cultural preservation and development. 
In 1998, Yin’s group started setting up pilot villages in 
Yunnan. In 2002, they decided to extend the project, 
selecting model villages, emphasizing cultural preserva-
tion and transmission. They established several points 
which are fundamental to solving problems: (i) setting 
up a cultural elite team to lead and manage the effort, 
(ii) compiling and storing cultural data on the area and 
people, (iii) establishing institutions, and (iv) keeping a 
good living environment, alleviating poverty and having 
a unique model of sustainable development. 

An integrated management approach can be pro-
posed as one which: (i) keeps natural resources and 
ecotourism elements in their proper state, (ii) if possible, 
introduces some IT systems to maintain the process, (iii) 
provides quick, effective responses to crises, such as 
SARS in 2003, both domestically and internationally in 
consideration of ecotourism in the southern part of 

Table 4 Monthly numbers (× 1,000 persons) of visitors to the Xishuangbanna Thai Peoples’ 
Garden, 1999-2007. 

Year 1999 2000 2001 2002 2003 2004 2005 2006 2007 
January ---- 16 28 24 15 35 28 34 35 
February ---- 26 21 36 28 18 46 46 56 
March ---- 20 28 31 22 33 40 57 45 
April ---- 36 43 39 22 33 44 58 54 
May 7 39 42 37 4 32 38 56 60 
June 7 24 26 21 5 21 27 36 32 
July 7 35 36 26 17 26 34 49 40 
August 69 37 40 24 33 24 36 45 40 
September 44 28 29 26 33 20 31 39 32 
October 65 39 36 33 39 35 42 47 43 
November 34 20 28 28 35 30 43 40 41 
December 22 11 26 25 26 25 37 39 35 

Data source: supplied by the Statistical Division, Manager’s Office, Thai Garden; figures simplified by Yoshino. 
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Yunnan, and (iv) promotes ecotourism in Yunnan inten-
sively, considering global warming and the demand 
among visitors for warm winter retreats. 

According to a study on the economic loss on tour-
ism in Sichuan Province caused by the Wenchuan Earth-
quake on 12 May, 2008, it is estimated that it reached to 
amount of 14.04 billion Chinese Yuan, which will affect 
seriously tourism development on along term basis 
(Yang, 2008). Such a problem caused by natural hazard 
should be taken into consideration in future study on the 
ecotourism in Yunnan Province. 

As a conclusion, Table 5 presents the natural re-
sources, including climatic conditions, and their inte-
grated management, with a focus on ecotourism in 
Yunnan. 

 
 

5. Summary 
 
Due to the recent developments in tourism in China, 

it is necessary to facilitate discussion of problems con-
cerning ecotourism and climate in Yunnan. Sharp 
increases have been seen in numbers of tourists and 
revenues from tourism. Firstly, marked decreasing 
tendencies in the valleys and the basins were pointed out, 
because local fog distribution, affecting on the land-use 
and settlement locations, is one of the elements of 
ecotourism in this area. Secondly, considering the 
current status and the roles of minorities, their diverse 
living conditions in the mountains were stressed: the 
Thai-peoples are living in the valley bottoms and the 
basins, for example, contrasted with other minorities, 
who occupy mountain ridges or upper parts of mountain 
slopes. 

 

Table 5 Natural resources, including climatic resources, and their integrated management, focusing on ecotourism 
in Yunnan. 

Natural resources 
 Global Regional (China) Local (Yunnan) 
Area (× 1,000 km2) 136,184 9,534 390 
Population (× million pers) 6,486 1,323 42 
Topography SE Tibetan Plateau. 

Elevation differences are 
large.  
Deep valleys run N-S. 

---- Mountain ranges run at 
almost right angles to the 
monsoons. 

Climates Glacial to tropical climates. Cold climate to tropics.  
No tropical cyclones. 

Warm and humid.  
Great vertical differences.

Social systems 
 Global Regional (China) Local (Yunnan) 
Labor, management, 
industry 

---- ---- ---- 

Tourism  Increase in tourists due to 
improved accessibility. 

Increase due to rising 
incomes.  
Winter visitors from North 
and Northeast China. 

Contribution to 
provincial economy.  
More labor power and 
investment in tourism.  

Policy International organization. Central government. Provincial government or 
local administration. 
 

    
Examples in Xishuangbanna   
Natural resources 
 Thai peoples Hang peoples Other minorities 
Area (× 1,000 km2) (-----------------19 in total----------------------)  
Population (× million pers) (----------------0.853 in total-------------------)  
Topography Villages in valleys and 

basin bottoms, where 
irrigation water is 
available. 

----- Settlements in the moun-
tains above the fog 
layers.  
Bright sunshine and solar 
radiation. 

Climates Sunshine and solar 
radiation reduced by fog. 

Good climate conditions. Life spent above fog 
layers, with bright 
sunshine and solar 
radiation. 

Social systems 
 Thai-peoples  Han- peoples Other minorities 
Labor, management, 
industry 

Farmers cultivate paddies 
and engage in other work. 

Administration, agriculture 
and forestry, and 3rd 
industries. 

Recently, rubber 
plantations, vegetable 
and fruit fields. 

Tourism Management, officers and 
laborers. 

Officers, planners, 
investors, management, 
etc., to establish tourism. 

Managers, officers, 
laborers. 
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Also described are the natural resources, including 
climatic conditions, and their integrated management, 
taking examples in Kunming and Xishuangbanna. Set-
ting up ethnic, cultural and ecological villages has been 
shown to promote cultural conservation and ecological 
protection and help preserve and transmit ethnic cul-
tures. 

In the last part, to summarize the present study, an 
overview is provided in a table of natural resources and 
social systems on the global, regional and local scale 
and also as applied specifically to the Thai-peoples, 
Han-peoples and other minorities in Xishuangbanna. 
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