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Tab.3 Estimation results of Spatial Lag Model based on the geographic and economic spatial weight matrix
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THE CORRELATION MECHANISM ON CHINA’S TOURISM ENERGY

CONSUMPTION AND TOURISM ECONOMIC GROWTH
——BASED ON SPATIAL PANEL DATA MODEL

LIU Jia, ZHAO lJin-jin
(Management College, Ocean University of China, Qingdao 266100, Shandong, China)

Abstract; Based on geographical weight matrix and economic weight matrix, spatial panel data model was used
to study the relationship between the consumption of tourism energy and the growth of tourism economy in China,
the result showed that under two kinds of spatial weights, provincial tourism energy consumption and tourism eco-
nomic growth in China both had significantly positive spatial correlation, and tourism energy consumption not on-
ly promoted the growth of local tourism economy, but also generated positive spillover effects on adjacent areas
through spatial and economic transmission mechanism. In the influence that China provincial tourism energy con-
sumption had on tourism economic growth, the influence of the relative location was greater than the
economic gap.

Key words: tourism energy consumption; tourism economic growth; spatial correlation; spatial panel data model
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STUDY ON STRATEGIES OF SOCIAL ECONOMIC DEVELOPMENT OF
“CITY VILLAGES” REGENERATION IN SURROUNDING
AREAS OF THE OLD TOWN OF LIJIANG

OU Ying-ying

(School of Urban Construction and Management, Yunnan University, Kunming 650091, Yunnan, China)

Abstract; As a successful case of tourism development of historical city, the economy of Lijiang City develop
fast. In recent years, the tourism market of the old town is basically saturated, land development activities are
very frequent and the phenomenon of “City Villages” appears in surrounding areas of the old town. In order to re-
search the regeneration of “City Village” surrounding of the old town of Lijiang City, this article discusses the
transition of social and economic structure in “City villages” . In the view of sociology, studies on the recon-
struction of a new social and economic spatial system between city and countryside.

Key words: Lijiang City; regeneration of “City Villages” ; strategies of social economic development

THE ANALYSIS ON CULTURAL CHARACTERISTICS OF THE OLD TOWN
OF LIJIANG IN THE TIDE OF COMMERCIALIZATION

ZHANG Zu-qun'*”’
(1. Institute of Geographic Sciences and Natural Resources Research, CAS Beijing 100070, China;
2. College of business administration, Capital University of Economics and Business, Beijing 100070, China;

3. College of art and communication, Beijing Normal University, Beijing 100875, China)

Abstract; The 30 years development of Lijiang tourism presents two clues, including the commercialization of
representation and intrinsic cultural consciousness. Based on the interview sample, the primary reason of attracting
tourists is considered to be the specific local wisdom in Lijiang. Which makes it present the cultural intention of
global leisure ancient capital. Two academic issues are discussed in the end: (1) The heritage protection of the
old town of Lijiang City should consist of both material cultural heritage and intangible cultural heritage. (2) As
a key town on the ancient horse and tea road, the old town of Lijiang City should not abandon the caravan Na -
xi culture and four — in — one (human — water — city — environment) culture of the doctrine of the mean, and oth-
er characteristics in its future development. The depth of the high quality tourism and cultural heritage is in line
with the tide of world heritage tourism and sustainable.

Key words: the old town of Lijiang; cultural characteristics; the world heritage; local wisdom
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Fig. 2 Zhouzhuang reception people statistics every year
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Tab.3 The land use classification of Zhouzhuang
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RESEARCH ON MATERIAL CULTURE LANDSCAPE CHANGE IN ZHOUZHUANG
UNDER THE BACKGROUND OF TOURISM

CHU Cheng-fang
(Anhui Vocational College of Defense Technology, Lu’an 237011, Anhui, China)

Abstract; In recent years, the ancient town tourism developed rapidlly, which has attracted a large number of
scholars to do research sufficiently. Howere, there is not much research about culture landscape change of ancient
towns. Therefore, it’s necessary to make up for the shortage. Apply research methods like the literature analysis,
the field investigation and the remote sensing images, from the perspectives of culture, history, geography and
so on, to discuss the changes of the types and distributions of tourist attractions, the structures and functions of
residences and the general characteristics and types of the land use in Zhouzhuang deeply. Then, point out the fac-
tors that cause the culture landscape change, such as the development of tourism, economic development, the
change of population, government intervention and the development of science and technology.

Key words: culture landscape; change; tourism; Zhouzhuang
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Tab.3 The average temperature of the Yangize River flowing through Sichuan and Hunan in January of 2005 —2012 C
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THE COMPARATIVE ANALYSIS OF DIFFERENT SPICY
TASTES BETWEEN HUNAN AND SICHUAN

WANG Chun-meng
( East China Normal University, School of Urban and Regional Science, Shanghai 200241, China)

Abstract; China has a vast land, long historical standing and a variety of ecosystems and socioeconomic sta-
tus. Different diets and dietary tastes are gradually formed during the long historical development process among
different districts. In order to find out the geographic information rooted in the spicy flavors in Hunan and Sichuan,
we analyzed the differences of the spicy tastes among these two districts by using the methods of questionnaire and
establishing love for the “hot” flavor, the choice of spicy tastes and addiction to spicy tastes index. Results show
that the difference is formed by the different topography, temperature and humidity, crop planting, transport
conditions, cultural practices. It revels the profound relevance between food tastes and geographical environments,
laid a foundation for further exploration of diet cultures in Hunan, Sichuan.

Key words: spicy tastes; differences; Hunan; Sichuan
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MAJOR FUNCTION ORIENTED ZONING OF LIAONING PROVINCE
BASED ON K - MEANS CLUSTERING

WANG Li"*, JI Sheng-nan', MA Lin'
(1. College of Urban and Environment, Liaoning Normal University, Dalian 116029, Liaoning China;

2. Research Center for Marine Economy and Sustainable Development, Liaoning Normal University, Dalian 116029, Liaoning China)

Abstract; The new major function oriented zones concept system and classification method, which proposed by
the state is the premise of this paper. Based on eight basic index of Liaoning province, which is satisfy the require-
ment of major function oriented zoning, it quantitative comprehensive evaluated of basic data and chose the typi-
cal optimized development area, key development zones, agricultural products producing and the key ecological
function areas. Using K — Means clustering method, it respectively based on without specifying the initial cluste-
ring center, specifying the initial clustering center, and the analysis of the PCA ( principal component analysis)
to specify the initial clustering center three ways, and according to the four types of major function oriented
zones, try to divide unit of 100 counties in Liaoning province. Respectively compared the dividing results with the
final classification scheme of Liaoning province, it is clearly that the analysis technology in the basis of PCA to
specify the initial clustering center is closer to the final solution.

Key words: major function oriented zones; K —Means cluster; Liaoning Province
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Tab. 1 The criterion and weigh of assessment index for eco — security assessment in Kunming
HirZ TiH 2 2 WAZL NEe WR%EeE BEde Hf%de NE
ANEBEE/ A - km™? 500 400 300 200 100 0. 066 0
INERER’S: B3 9% 5 4 2.35 0.3 0.8 0.041 3
JEHZE Tolk COD HEfam s /kg + Jio6 " 6 5 3 2.25 1.5 0.027 9
Tl SO, HEs#EE/ kg - Ji ot 9 7 5 3 1 0. 068 6
SR AT K/ 0.18 0.16 0. 14 0.12 0.1 0.037 4
A GDP/ T3 % 1 2 3 4 5 0.072 3
A5 38 B i AL/ m? 3 6 9 11 14 0.0727
NI g T A/ m? 4 6 8 10 12 0.068 5
E%ﬁiﬁ REE BMXGIE SR/ % 20 25 30 35 40 0.075 3
YL
S SR K BA AR % 80 85 90 95 100 0.043 5
=75 GDP . fil/% 20 30 40 50 60 0.072 1
IR T A X R B e R P S A g /dB 60 57.5 52.5 47.5 42.5  0.048 3
Tk [ A W24 R I/ % 55 65 75 85 100 0.025 2
Tk g K HE R bR % 80 85 90 95 100 0.022 0
MRZE 5K % 30 50 70 90 100 0.105 4
B3R ICFH AL LA % 60 70 80 90 100 0.036 5
R 5 GDP Hfil/ % 1 1.8 2.5 3.5 5 0.117 0
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Tab.2  Results of fuzzy comprehensive evaluation of eco — security in Kunming

I
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HAL 22 4 e e 53¢ 22 2 N LN
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2002 e 0.094 8 0. 099 0.364 4 0.191 3 0.250 4 3.4032 It L4 4>
2003 e 0. 066 1 0.1556 0.321 8 0.216 8 0.2397 3.408 4 It L2 4>
2004 s 0.099 2 0.109 4 0.362 0.238 6 0.190 7 3.3119 It 22 4
2005 e 0. 106 4 0.124 5 0.314 4 0. 256 0.198 8 3.316 6 It -2 4
2006 e 0.082 3 0.247 0.3323 0.142 4 0. 196 3.122 8 It -2 4>
2007 oG 0.086 1 0.3299 0.303 8 0.172 9 0.107 3 2.885 4 It L4 4>
2008 oE 0.278 0.299 8 0.264 0.050 9 0.107 3 2.409 7 W4
2009 e 0. 336 0.303 8 0.246 3 0. 006 6 0.107 3 2.245 4 B4
2010 i 0.411 0.277 4 0.183 1 0.021 3 0.107 3 2.136 8 Bt e
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ECOLOGICAL SECURITY SEQUENTIAL ASSESSMENT OF KUNMING BASED
ON FUZZY COMPREHENSIVE EVALUATION METHOD

WANG Xing-you, ZHAO Xiao-qing

(School of Resource & Environment and Earth Science, Yunnan University, Kunming 650091, Yunnan, China)

Abstract; Taking Kunming as a case study, adopting PSR ( Pressure — State — Response ) conceptual model to
construct ecological security index system and using entropy method to determine the index weight, giving a dy-
namic assessment and analysis on the ecological security from 2000 to 2010 by fuzzy comprehensive evaluation
method and conducting a prediction on the ecological security in Kunming by gray sequence prediction meth-
od. The results indicate that the ecological security in Kunming was insecure in 2000 and moderately secure from
2001 to 2007. With the rapid development of economy and gradually reinforced investment on environment protec-
tion, the ecological security in Kunming got a good momentum and maintained secure after 2008. It also had a
tendency toward higher levels.

Key words: ecological security; sequential assessment; fuzzy comprehensive evaluation method; Kunming
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THE STUDY DEVELOPMENT ON ECOTOURISM IN NATURE RESERVE IN CHINA

GUO Di, LU Xiao-bo, QI Yue
(College of Tourism, Tourism Development and Planning Research Center, Bohai University, Jinzhou 121000, Liaoning, China)

Abstract: By 2012, Chinese Nature Reserve area was 14. 9% of the whole land area, which was higher than the
world’s average. The natural ecological resources of the Nature Reserve satisfied the demand of the ecological
tourism and provided a new train of thought for the sustainable development of the reserve by developing ecotour-
ism. After searching and analyzing the related essays on ecotourism of CNKI during 2000 —2012, 1673 related ar-
ticles with 414 core journals were obtained. The writer reviewed the theories, the current situation on development
and management, environmental issues, community involvement and foreign empirical studied on ecotourism in
Nature Reserve. Then according to the research results had been made of ecotourism in Nature Reserve, the paper
summarized 4 achievements and put forwards 4 recommendations, which provided a basis and a direction for the
further study.

Key words: Nature Reserve; ecotourism; sustainable development
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DIFFERENTIATION OF RESIDENTIAL COMMODITY PRICES OF
RESIDENTIAL SPACE BASED ON DALIAN

DING Shen-rui', HAN Zeng-lin'*
(1. School of Urban and Environmental Science, Liaoning Normal University, Dalian 116029, Liaoning, China;

2. Marine Research Center of Economy and Sustainable Development, Liaoning Normal University, Dalian 116029, Liaoning, China)

Abstract: By analyzing the distribution of Dalian City commercial housing price, found that Dalian City residen-
tial space differentiation phenomenon is emerging, city social polarization, spatial isolation significantly, the liv-
ing space of mixed residential still exists, but has not yet appeared obvious agglomeration “rich areas” , “poor ar-
eas”, differentiation of living space more reasonable. On its characters and reasons are studied comprehensively,
on the forming mechanism of residential space differentiation, considers that the multi — level residential differenti-
ation, residential commercialization and independence of the alternative is Dalian city residential space difference
causes the formation mechanism, in view of the current situation of Dalian City residential space differentiation
characteristics, take the following regulation strategy: (1) Public infrastructure construction to strengthen the City
outskirts; (2) Pay attention to the cultural construction of residential areas, creating a diverse communication
space; (3) The layout pattern of mixed residence.

Key words: Dalian City; commodity residential; living space; differentiation
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RESEARCH OF JIANSHUI COUNTY FOREST PROTECTION AND UTILIZATION

LI Jing-hui
(Liming Village Jian-Shui County Forestry Station, Jian-shui 654300, Yunnan, China)

Abstract; This paper analysis forest land protection and utilization of Jian-shui County and its problems by utili-
zing analysis of field investigation, GIS analysis and related analysis. The study found that contradictions between
forest land protection and construction occupancy reveals, the productivity of forest land is low, the structure of
forest tree species is single, and the ecological function is week, most forest land distribute in medium to high ge-
ological hazard zone, geological disasters make great damage to the forest, and forest protection and management
team is hard to work in Jianshui County. It concludes that Jianshui County should manage its forest land on the ba-
sis of forest protection level, deal with the relationship between construction occupation and forest land protection
according to law, rebuild forest management team, establish a sound management mechanism, strength disaster
prevention, disaster reduction ability, reasonable and effective promote natural forest, artificial forest and eco-
nomic forest development.

Key words: forest land; utilization and protection; Jianshui County

THE RESEARCH OF URBAN LAND CLASSIFICATION AND
GRADATION IN HUINING COUNTY

NIU Xiao-jie', CHEN Shu-giao’
(1. Environment Science and Geoscience Institute, Yunnan University, Kunming 650091, Yunnan, China;

2. Zhaozhuang University, Zhaozhuang 277000, Shandong, China)

Abstract; Using the method of combining quantitative and qualitative, this article make a comprehensive analysis
of all kinds of factors that affect the urban land quality, such as economic, social, and nature situation to classify
the land of urban and evaluate the grade of urban land. This paper grasps the land quality status comprehensively,
make use of urban land scientifically, based on Huining County town land natural, social, economic factor,
combine the urban land classification procedures, use Delphi method to determine the research area’s factors and
weight, collect the needed information of the classification and grading, calculated the comprehensive score of
the classification and grading factor, land level decide preliminarily, won the Huining County town land classifi-
cation and grading results. The land is divided into four grades in Huining County, determine the Huining County
city land’s level, understand the basic situation towns further, and master the different reasons of each town.

Key words: Huining County; Urban land; land gradation; land classification
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Spatial distribution of land use types of study areas in 2000, 2010
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Tab. 1 Analysis of land use changes in 2000 and 2010 in study areas

+#F 2000 4 2010 4 HAAE AL Mt
e i/ hm? He 15/ % i/ hm? He 11/ % /hm’ HH B
i 83 315. 86 18. 00 84 306.20 18.22 990. 33 99. 03
Bt 126 128.95 27.25 125 192.71 27.05 -936. 24 -93.62

R 10 958. 58 2.37 13 900. 81 3.00 2942.23 294, 22
N ) 227 360. 91 49.13 225 267. 62 48. 67 -2093.29 -209. 33
k35, 14 956. 00 3.23 14 056. 94 3.04 -899. 06 -89.91

RAFHH 99. 45 0.02 95.48 0.02 -3.97 -0.40

MR 2 Rl LA Y, 2000 ~ 2010 3% 10 4,
25 b R P 2T ) Al R L A R

A A R B AR T ) LR R B b 3 A
BrHh, SRR 273,77 hm® K 5 B2 A A
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hm? 7 6] A 1) FH 69 T AR AR /1N, AX 9 16. 65 hm?;
FER o kb g ) R F b, e, i
FHHLA TR 53K 1 476. 68 hm’, LU A B, %
) B b ) T RN 56 3] 552. 18 hm?® . AFSY X ddis b

W 3= AL g HE N B, — 3% 22 Fi g 13. 58 hm?,
HxA /DR (1.80 hm?) JFlabki; Mo 321k
FEEHL . BB AT R, AU 1 .010.93
hm? | 786.32 hm® H1526. 63 hm®; WF5% X [ 7K 35 i
TGS U i, /K sl 48 Sy 2 15 FH b ) T AR e i
809. 52 hm?, F L5 A 3= 2 h T 76 0 RO T
TR EARC s DX A T R a [TV e By DA B A 36 4 7K
rh ] B KR B A 25 5 5 A1) T b - i ) 2 7
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Tab.2 Transition matrix of land use changes in2000 and 2010 in study areas (hm®)

2010 4F

A TiH Ll B HE B s KR AR FH Bt
B 82 777.79 273.77 144.77 102. 88 16. 65 0 83 315.86
B 552.18 0 1 476. 68 187. 85 58.00 46.53 2321.24
B H 6.91 6.67 10 943.20 1.80 0 0 10 958. 58

2000 4 i 786. 32 1010.93 526.63 0 63. 66 0 2387.54
K3k 183. 00 43.13 809. 52 1.72 13 918. 63 0 14 956. 00
KA 0 50. 50 0 0 48.95 99.45
Bt 84306.20 138501  13900.81 294.25 14 056. 94 95.48 114 038. 67

2000 ~2010 4F b I S B 22 (] e L B 20, G
DIk, ARHE RN S8 2 ] 1 3 2 e o o 2, R
FEAF b AN B4 T B R 2 003. 31hm?
2.2 Binary Logistic Z B St EIRE RS

MK 3 HALIE T B A £ S
W RRA, KR, KR, mf WE, KKk
BOAIRD A Y GDP KA 6, Hd, #iag
AT S AR B SRR GDP K 2

W ARSI R, AW A s . S R . R
1 GDP i = (9 oo 7, #F b A 0 A MESR /N o T #F
W HER 5K . KRS KR 5 2
MK R, UL X K U5 B K A R
O3 AT B R B R P 2 MRl A 43 A ) 3 S B
PR ERGSEER . KE. KR BRI, B,
Bl FE IR K 2 T 6, PRl 22 00 A 70 3 B A
R, S B A RIS A B 5 30 /K U e 1Y)
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Tab. 3 The results of binary logistic

R B At i A K3 A FH
Beta Beta Beta Beta Beta Beta
X — 0. 000 02 -0.000 01 0. 000 07 — 0. 000 09
X, -0.012 07 — — 0.011 35 — 0.004 45
X, 0. 000 02 0. 000 06 — 0. 000 06 — 0. 000 65
X, 0.001 74 0.001 18 0. 000 27 — -0. 000 48 —
X, 0. 000 20 0. 000 09 0. 000 25 — -0. 000 69 —
Xs — 0. 034 65 — 0.123 92 — 0. 091 46
X — — -0.051 43 0. 098 08 -0.045 78 1.034 75
X, —-0.000 21 0. 000 43 — -0.000 14 -0.002 20 —
X, —-0.000 03 0. 000 02 0. 000 01 -0.000 01 -0.000 10 —
X, 0. 000 07 0. 000 08 0. 000 05 — 0. 000 03 —
X0 —0.000 03 — -0.000 02 — — —
Xy —-0.000 32 — — 0. 000 54 — 0. 000 66
WE 17.727 93 —-22.896 53 11.203 92 -28.049 69 10. 966 41 -300. 367 12
ROC B 0. 733 00 0. 677 00 0. 686 00 0.788 00 0. 906 00 0.952 00

e b X0 & X1 2000 4% Ff - Ho F) FH 2SR A 3R 3h K 7, Beta S [0 )3 05 #2445 SRS X 7 (14 11 )3 R 4, Const 327 logistic [71J9 %, ROC
F logistic [H AR IAE, “—

FRA TR BN A T2 A VEA logistic [A1)9 777 .
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Fig. 2 The simulated spatial probability distribution of the various land use types in study areas
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Fig. 3 The contrast map of Simulation and current situation in 2010 and forecast map in 2020
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Tab. 4 Unit area’s water conservation of different

land use types in study area
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THE LAND USE DYNAMICS SIMULATION AND WATER CONSERVATION
SERVICE CAPACITY ESTIMATES IN BEIBU GULF COASTAL
——ACASE STUDY IN QINZHOU CITY OF GUANGXI ZHUANG AUTONOMOUS REGION

TIAN Yi-chao'?, Ling Ming-zhong', WU Bing'
(1. College of Resources and Environment, Qinzhou University, Qinzhou 535000, Guangxi, China;
2. Key Guangxi Normal University, Laboratory of Beibu Gulf Environmental Evolution and

Resources Utilization, Nanning 530001, Guangxi, China)

Abstract: Analysis of land use patterns and its future trends in Qinzhou City of Beibu gulf coastal region, in or-
der to carry out the regional land use planning and ecosystem service value in estimating water conservation service
capabilities to provide basis of decision — making. Based on the remote sensing image in the years 2000, 2010 and
various of land use factors, the integrated use of Binary Logistic and CA — Markov model was set to simulate the
land use pattern in 2020 and the service ability of water conservation are calculated in study area. The results indi-
cated: (1) Various types of land use convert intensity and relatively complex, especially among arable land,
forest land and water, the amount of arable land and forest land changed into construction land was up to 2,
003. 31 hm” from 2000 to 2010. (2) The results of Binary Logistic regression showed that the smallest ROC of
various land use types is 0. 686, the maximum is 0. 952, the simulation effect is well. (3) The increase of con-
struction land in 2020 are mainly concentrated around QinNan district of QinZhou city, expanding to the east di-
rection, and the land use changed severely in Qinzhou port area and the northern of study area. (4) In water
conservation capacity per unit area of the sort order: water > forest land > grassland > arable land > construc-
tion land > unused land, three years of service ability of water conservation are presented on “southeast high
northwest low, continuous sustaining in heartland” .

Key words: Beibu Gulf coastal region; Qinzhou City; land use
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Fig. 1 Hourly variations of the precipitable water vapor derived from ground — based GPS and precipitation during rainstorm

processes from 00:00 on 23 to 00:00 on 29 January 2008 in Dali City of Yunnan Province
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Fig. 4 Hourly variations of the precipitable water vapor derived from ground — based GPS and precipitation during rainstorm

processes from 00:00 on 23 to 00:00 on 27 September 2009 in Dali City of Yunnan Province
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ANALYSIS THE FEATURE OF PRECIPITABLE WATER VAPOR DERIVED
FROM GROUND -BASED GPS ON A RAINSTORM WEATHER
IN DALI CITY OF YUNNAN PROVINCE

DONG Bao-ju'?, WANG Ming-dong’, LIU Jian-ping’, YANG Shun’
(1. Dali National Climatic Station, Dali 671003, Yunnan, China;
2. Department of Atmospheric Science, Yunnan University, Kunming 650091, Yunnan, China;
3. Meteorological Bureau of Puer City, Puer 665000, Yunnan, China)

Abstract; Based on the precipitation with 1h interval from automatic weather stations, the evolution features of
the precipitable water vapor derived from ground — based GPS during 4 rainstorm processes are analyzed. The result
shows that the precipitable water vapor derived from round — based GPS always appears evidently wetting process
from one to two days and water vapor jumps once to twice before precipitation beginning. The precipitable water
vapor derived from ground — based GPS during the rainstorm abrupt variation corresponds to beginning and ending
of precipitation. So the precipitable water vapor derived from ground — based GPS can exhibit a clear index of wa-
ter vapor evolution during the rainstorm in arid for short range weather forecast.

Key words: ground —based GPS; rainstorm; vapor
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THE FEATURES OF YUNNAN RAINY SEASON ONSET DATE AND ITS POSSIBLE
RELATIONSHIPS WITH SOUTH CHINA SEA MONSOON
AND INDIAN MONSOON

DAI Bing-bing', GAO Yun-feng', LIU Kui’, LIU Yi-peng’
(1. Lijiang Airport Meteorological Station of Yunnan Airport Group co. , LTD, Lijiang 674100, Yunnan, China;

2. Department of Atmosphere Science, Yunnan University, Kunming 650091, Yunnan, China)

Abstract; Applied EOF, Morlet Wavelet methods to analyze temporal and spatial features and multiscale periods
of Yunnan rainy season onset date. Applied correlation methods to research its relationship with South China Sea
Monsoon onset date and Indian Monsoon onset date respectively. The results indicated that: (1) The first model
spatial distribution of the Yunnan rainy season onset time indicated that the whole province’s rainy season onset
dates were uniformly earlier (or later) than the normal time; the second model spatial distribution of the Yunnan
rainy season onset time indicated that there was a reverse spatial distribution between the middle, the middle to the
eastern, the northeastern, the southeastern, part of the southwestern areas of Yunnan and the western, the north-
western, the most of southern areas of Yunnan. (2) By Wavelet transform methods it could be seen that there
was obvious 2 ~4 year and 5 ~7 year oscillation period. (3) The correlation effect between the South China Sea
Monsoon onset date and the Yunnan rainy season onset date was bad, but the correlation effect between the Indian
Monsoon onset date and the Yunnan rainy season onset date was very good.

Key words: Yunnan rainy season onset date; temporal and spatial feature; South China Sea Monsoon onset

date; Indian Monsoon onset date
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THE ANALYSIS OF STABLE ISOTOPES OF PRECIPITATION IN KUNMING

ZHU Xiu-qin, FAN Tao, GUAN Wei

(School of Tourism and Geographical Sciences, Yunnan Normal University, Kunming 650000, Yunnan, China)

Abstract; To elucidate the relationship between stable isotope and the extreme drought in Kunming area, analysis
of the stable isotope data of the GNIP in Kunming site from 1986 to 2003, and the precipitation line equation is
rough forward. Comparison with the national and global equation is made to reveal the characters of this equa-
tion. According to researching, the stable isotopic compositions of precipitation exhibit great diversities in different
areas due to influences of multiple factors, such as temperature, evaporation, rainfall amount moisture source
and others. Both 8D and 3O values in rainwater exhibit significant seasonal variations, having lower values in
the rainy season and higher one in the dry season. The amount effect of precipitation is very distinct, that con-
cealed the temperature effect. Got the special geographical position, d present a characteristics of higher values in
the rainy season and lower values in the dry season.

Key words: stable isotope; precipitation; moisture source; amount effect of precipitation; Kunming
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Fig. 1  The distribution position of caves and moving route of the moisture source of the summer monsoon in Yunnan — Guizhou plateau

(The data in Fig. 1 are the annual average 80 values of the precipitation; ¥ moving route of the summer monsoon)
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Tab. 1 The ancient climate time series of Yunnan — Guizhou Plateau stalagmites
AN (A=+ Ve SR EYAINE N
, S o Wu23 ., Wu26 61.0 ~50. 0 kaBP
(26°03'N, 105°05'E) {548 B VG g 4 B e K48 Wu2 29,0 ~20. 8 kaBP
u . ~ . a
E 77 ZKF6 10 km 4k, R 13.6 C, EHEKE 1
EFE KR 10 km 4L, EHREY AF A R K W3 301 2792 kaBP
450 mm.
Wu60 ., Wu32. Wu3 39.2 ~15. 3 kaBP
DA. DI5 1.2 ~0.28 kaBP
DX1. DX2. DA, DIS 1.0 kaBP ~ &4
(25°20'N, 108°05'E) 7 Ai T2 AR XN, T D4 15.7 kaBP ~ &4~
#HAH SMEBB R S AR 3 km 4. AFEHRE D42 65.0 ~42.0 kaBP
15.3 °C, 4E¥MEKE 1752 mm D3 163.3 ~90. 0 kaBP
D3, D4, LA Q2 163.0 ~113. 8 kaBP
DA. DI5. DD 9.0 kaBP ~ 4>
01, Q2. Q4. Q6 151.0 ~11. 3 kaBP
(26°4'N, 107°16'E) {3t -5t 240 46 19 11 B ox -l 19739 kb
VAR RS04 K=< 158 il :
. #$2Lm:¢ﬁi;w3f ;ﬁwlml ZFQXI 43.0 ~12. 65 kaBP
- il * m s SR . s A IK &
- L o Q4. Q6 60.5 ~11.27 kaBP
089. 3 mm
= 109. 0 ~65. 9 kaBP
01, Q2. Q4. Q6 85.0 ~11.3 kaBP
(25°29'N, 107°52'F) {5 M4 250 BIRAL A4 5 k 2% 1.6~0.25 kabP
RRW e ¢£%;1ﬂjz e LI, 12 1.0 ~0. 02 kaBP
SR . , SERR .
i v i 12 1.2 kaBP ~ &4
B (26°13'N, 106°29'E) i F SN KL M5E S F ks BG1 12.8 ~3.3 kaBP
(107°10'E, 28°11'N) i F 548 # i At 80 km 4b
GER B 2% [SH ST [ R H BT A N, AR 13,5 °C, 4R SG1, SG2 9.8 kaBP ~ £4-
HIREmiH 1 160 ~ 1 350 mm
(25°16'N, 108°02'E) ¥ 5N 70 BR 5 & ek
T AT AL 25 600 m Ab, 4EHIA R 18.3 C, AEREK 1 LF 14.22 ~1.57 kaBP
752 mm,
107°54'E, 25°29'N) or F 5 445 25 i L7 4k #
5113 ( o lfﬂyj%ﬁﬁgiﬁﬂﬁ%q Y1 16.2 ~7.3 kaBP
30 km, AFSEX AT RE2E ARARYIX N
27°45'N, 100°36'E) fi T =& Tl A K F XG4 6
X ‘ ) BFRMATHREATEEA X1 4.5 ~2.0 kaBP
km &b, AEXIR 12.5 C, FEXFHKE 931 mm
VT 7 B RO 2 40 km {H R, 4E R
A A= R | 4 m [ HE A, AR AR B 461 -2 75 kaBP
13.3 °C, 4EHEsKHER 997. 7 mm
25°50'N, 103°30'E) o T2 Rg 45 ) EL3a] 0 4 T3l
X ) HFAWEIAIAOATAH XR1 8.0 ~2.0 kaBP

Jb 1 km b, 4EESE 14.4 °C, AEHIFET R 1 045 mm




55 F RS BTAFICRN S SR U R 99

5D

FF4ER/Ka
g
(=)

1504

160+

n3 D4 Q2
170-L T — T r T — T T T T
-2 -4 -6 -8 -4 -6 - -2 -4 -6 -8 -0
5150(Per Mill, PDB)

B2 750 EHE D3, D4 FIERA)L R Q2 17444
[l 3 2% 1 £ 7K 5 R 45 2002
Fig. 2 The oxygen isotope curve of Libo Dongge Cave D3, D4

and Duyun Qixing Cave Q2 stalagmites

WHFFHR D3, D4 A5, #5L R Q2 f15
AN R ML, ZO B X ] 73k 4 DR B
OFXHREI (162.97 ~160. 0 kaBP) <& Wi I+
REF;, SRR FER R B, R P11
WA R B @ A X B (160.0 ~ 154.29
kaBP) it FFE, NGRS, R
TRER AR, QOERBIRIEL (154.29 ~ 145.2
kaBP) ZR\V I 2= XA BT 38 0, T 33 5% 100 3 R 3
MoK ERZ, MRk i iR i, @ FE T8
HY (145.2 ~129.28 kaBP) S BIFUEFIE, 4&Z=X
PG RUBA T G OL A, TV R T I B AR, K
s, MK B I, BOR T E TR
AL, B RA A I, JF T 129. 28 kaBP
ZEFRAR Y BER VKIITAR T

(2) ARkEvkE (129.28 ~78.92 kaBP) , J&
M SR HE R I, AERAEZE ) T v BT T e B B vk
SAEJE, HEA— AR B R AR, S
KRRHHA T 2 ~3 C, 5 TG R Y AR
RLRMSE S BB (MISS) o iy 1 v [ 53 Ak T 7
. R, PR AR AL R ER R B
FH W A ERA B BRI R R &
LSRR, BAHIN = Bt R BA 2 2k iE
6], Al hBg . VRAHIEIRY 5 AN, 20l Ae > T
MIS5a—MIS5e, H.rr, MIS5e 2E A KK vk i
B, epkrkail . Wkkm . R, 225
KRR BB BE (nfgl 3) e,

RN L BRI A SRR T MISSHT
D129.28 ~118. 4 kaBP, #H4T MIS5e Ky Brakokits
1Y) Eemian [A] K 3], A B2 1R E, 2 AR WK A vk A5
JFUATH IR e o (9 BT 1, BFR D3 4 & A

3'%0/%0, PDB
0-‘4 & -8
1.
20
I
40.
3 %
T - 60
m -
«
: 4
ol I " R 80
TRk T
5b

102.5 ka
“Ti0ka
—_— —} 120
120 ka
T30k |
L 140
- 160
a iy C

B3 7P, SEHHLX 16 JTAFLIRA
R R (R 5F 2001)
Fig. 3 The record of oxygen isotope since 160 thousand
years in Guangxi, Guizhou

(ayD4ig3E, b LA Q4 TR D3, ¢ X1 FHhQL)

ioat; @118.4 ~113.8 kaBP, #1X4F MIS5d BrE:,
S, R R W TR VK A B R R 1 B
113.8 ~102. 5 kaBP, JHBEMREMES, AT MISSc
BB, A YR B vk R B R ;. @102.5 ~
86. 6 kaBP, ¥& il Y R I — R e B B, AT
MIS5b BB, (5)86.6 ~78.92 kaBP, ik B i d—ik
R B, ST MIS5a BrBE, i AU (A1 VK3 1)
LB B . MIS5c—MIS5a BrBefe L 21 Q1 A 55
Aidsk, [RIEFIEEfE 78.92 £0.7 kaBP S A UK [A] vk
W2 b SR ERR AR . X — A FHEA, BB IR
AR R B MIS4/5 |13 FHARRS 2 R IR vk 1%
thi, BAMEY ., WRAEREE Y,

(3) H&rk (78.92 ~11.2 kaBP) , J& I H
BRI, RS U2 B A B Y — N RR S I ] K
FIUKIE, MY OB RN E M 4. 3. 2 i,
DU AN IEYS, BAFAERIZI0 3, 545 Hh
AR TR, BRI, SRR E . Bt
DS RN e [ - [ RN ) 2 1
R~ 1 RN = 2 1 KN 71 N N Rl e 7
BT KR AR R TR R, &R



100

= IR SY

F25 %

BRI A S 2 A2 heml, 80 {i H 6 f i 87 17
WEAR T AR, B AR B 2 XU PR R AR 5, BT
ZAr/b SR AR A R "k 3 R
i, A3 5AH Y T MIS2—MIS4 B, Hif MIS2
MIS4 ZHREA R Rk h i 1%, &@RiKkERZ,
WP A, ViR, TR iR p B, 4
DMRRVKIAR BRI SR K, e A 24 TR
BHEM (K 4), o7 5J6 K PG ¥ Heinrich {4
DN AR

-10+ ) 500
L3kBP. 153 ) s A uesknp. |
[ R | /L e
‘F r—J\ N\ ]/I“i =
i ] ;%
ilm a . ™
A A :
a i ! IVM ' \ l! V NA_I/&QZ m%
= AR iy §E lil' o [ 8
S LR Vi \W Fen £
W ks s 4 X
\ 5a I Se } [0 W
! 1 a0
\ ir 2
] ]
: 380
| v T T II T T T T T T 5 T E
20 w & 80 100 120 140 160
4£#4/Ka B.P.

E 4 SNERSIE AR 1 ~ 15 TS AL r A 4
870 gt (FLEEHR5 2004)
Fig. 4 The stalagmites 8O records of of climate change since

1 to 150 thousand years in Duyun Qixing cave, Guizhou

1 78.92 ~59.6 kaBP, #f4T MIS4 (B, K
T B A, AR D, AbF 7918 B
B L RIAASE T 66. 4 kaBP J% 73. 8 kaBP,
R TR, P TR B 22 vkoesid sk i FR 24
XA

@ 59.6 ~28.8 kaBP, HI24F MIS3 BB, S
TEBENENE . M B FAE Y 80 A B 3 W 1E 2
. 59.3, 58.4, 58.2. 55.8. 54.9, 54.3
kaBP™ | 22 G2 £1 %4 8" O {H1C 3 (4 JL YRR 1E AR
T FA S UKGEIE A DO JE [1] K I i ] =5 5 ——
XIS ZR

(3 28.8 ~11.2 kaBP, 7R K VK IF #H 1) 4287 it
R B o AT R T R U, SRR A
FEsk T 3 R ny s NG, kAT 281,
25.7., 24.2 kaBP"™! | LRI A DR 13 ~ 14
kaBP8" O {2 FE A 203 T Wi+ 5
FERAET 12.8 ~ 11.58 kaBP™' & T /K
AR 10.5 kaBP g AR K KA i J5 — 8 SR 7
X I

(4) 4@t (11.2 kaBP £4), £BRSHF
Fr, BB, SR, HELFE, K

b, W T, = 0 R AR B, R A,
SRR ZE KRR BN IR 2% U
BT A TR Y R A
R RV 2 N | DN RN = A N
T FREANNR Y A D T B B s Al
Lo MK Antevs X 4 AU 9 1E X Ay 44 K 0
BBy i 4 A, RIARBZHA . ], R AR
BRI

O RajgttTH0 (e, 2R %
AT, ZRERAER TR, AF TR A SE
SRR AT R AR — R G AR R ) 5 2 XU
S5, JULLS. 2 kaBP Ffhf B3 HEHRA
0 SR fe iR 2 K 55 R R A AE 8.1 ~ 8.4
kaBP'") | ORI A B0 5k 10.5 ~ 9.3 kaBP S
BT, VORI AR X R SRR R, & 8.3
kaBP, “ARAFEAEWEZ, 7R 2 X BTk Aok >

@ HapritiE A paEEY (EEY), Ee
B A IR R, PR AR K, R
£ 6.0 kaBP [ J5 B A ToME, 4 BRAF 3 &
ABUE, FEHELIA £ 70% ~100% , 7.2 ~6.0
kaBP, J2& K B 1 S A o o i RN SR i v ) S e
W1, Mk b E A X R RIR IR . B B
R . A A 5 87 0 (HiE AR
FR49.0 ~7.0 kaBP'"' 54781 9.8 ~6. 6 kaBP'?"’ |
PR 105 ~5.8 kaBP HA IR (&15), H
it R ORI 8.3 ~3.1 kaBP'™ | A il A
8.0 ~ 6.0 kaBP™', & g F /K BiH 7.1 ~ 3.15
kaBP'*' . 44 fi 5% 80 (AT 225, (HYY B R
BINAAR R AR, ROWAE 4t R R Y A R
T, PO ZEXURITZR I 2 XU A8 R B KA R T i ) A
WAETER KIS, Ui ZE R AT S M

W el el o o
| i .
—~10.54 2 ! o : 50 %
] T | j AT \I E E
—10- wex CopaL TN 75 3
= T sk B IN 2
-3 | A SUNEIE N U
g7 \Z ‘ J‘ V\W w68 =
" t {<—5.8ka i\ ®
£ —9 1 I R
S j - i 60 [
o5 f’| | 4 o
& -8.54 i ¢ ass
@ ! ! 11.6ka
‘ in
—#1 ! k\ D
1 ' N‘ I
—75 : : LU
1 SR ST A TR
=7 T T T
2 000 5 000 8 000 11000
£Ei#%/aBP

&l 5

SN B A7 %5 BGL 9 80 idsk (SIT#ES 2006)

Fig.5 The 3" 0 records from BGI stalagmite in

Baigu cave, Guizhou



55 3

Z R BT AHIERN iR E R R E 101

@ Moot AR W (RAER ), 6.0 ~
5.0 kaBP, JERERSEIE SR RIAI N B, 7E5.5
~5.06 kaBP M), 4Bk B8 ZU A R 1, B
TR RE IR . 2 Bt vy B A H R [ v T 5% A8
SAEAR I e S ARG 0, R A A A AR AL s ]
Wi . SRR XR1 A4 54578 T a3t b
PR 4 ¥ T3k 6.0 ~5.1 kaBP ¥ T {4024
T2z g T €2 ], 9 Denton FR A5
TUUNKI 4.7 ~ 4.5 kaBP AU SR A 1R R
AR F A 3.1 ~2.5 kaBP [H] (1)
Wef 30k =42 v 6D D sk Sk e R Sk G SR €S 1, A
PR BRBFT A 0SS = UK, TS =
WA DLRE 519 4.0 ~ 3.5 kaBP %8 By Br X
P, 2.5 ~2. 1 kaBP BRI BOR 24 T [ 3T 5000
SERAEAEAI R kA (K 6) P, BRI G
R 4.4 ~3.9 kaBP FA, REGELZ L4
25 KSR B2 ) SR8 55 7 o I B B AR TR T A A
B BT E R KRR A ey
AHidsk,

-1ar BN B RE B AT B
_-12k
;M
a
€ o}
£
& 9 _ |
9 1 -
= o frrfre . 0 M BR,
g Id o
© 4} \ \
[} 1
2f ! '
RS RS N Rl
2000 3000 4000 5000 6000 7000 8000

¥ /a BP
K6 =Tl XR1 A2 R 2D %
A A i (k44 2011)
Fig. 6 The records of oxygen — carbon stable isotopes from XR1

stalagmite and climate periods during the Mid — Holocence

in Xundian, Yunnan

@ S fEEEmIHE (WE), JR et =
AL o A T SR 3 R P A A 3l B SR 1) T
B, WA LU A A IR B, K
7E 1 kaBP i 98 > BUAC I 8950 B0+ 5ok
15 2 SR R A A A TR B, 5. 1
~2.1 kaBP, AN A5 A T i 0% &2 7 o
S IE R K 4.5 ~4.0 kaBP, T AR
R NIRRT RS 4.0 ~3.4 kaBP, Al
NG A & AR 3 PoE S0 s 78 1]

TR AR R VIR 3.4 ~
3.1 kaBP, FyRANA IR 22 80 4 6 B W 1 <Ak . 3. 32
~1.95 kaBP, # & A BREIER T,
M=k, BT K AW A TR, wHaE
#3.1~2.5 kaBP, 1.8 ~1.08 kaBP, # &F i H2F
PR L AT 1000 AR 2 5 R A SR
oyt ] L NI MK R IR R . A5 H
A FXT IR BB SR R RN, AN B R SR 1.2
AFEE 1200 4R S RIC S (g 7)Y ErE
ANEAESHT

¥

3 % 1%
s\ Yk HA rh-2ang i
ki et 3]

o
A LS SV

I
G~ o

ks
=
i

8'%0/%0 PDB
= 8 &
|§ Lo

Loy
T b 4L &

_H
Bii
=
R
1 1 1 1 1 1

= 5
3°C/% PDB

.

€

: . HE
0 200 400 600 300 1000 1200
4E%/a BP

K7 Fne R 12 £ A A R it 2 (9K 5E 4% 2009)
Fig. 7 The records of oxygen — carbon stable isotopes from

L2 stalagmite in Longquan cave, Libo

3 ZEBFE

RO A A PR, 163 kaBP L
K, HAMEKHAT 00 4 BB (1) FEIECGE2 )
PKIAR K& (163.3 ~ 129.28 kaBP), /< fi ™ 9%
T8, WA AERE R e T AR s (2) RIKEIVK
#] (129.28 ~78.92 kaBP), SR MER, {HY)
]V B e h AR AR ig BEAR R s (3) RRvkdg (78.92
~11.2 kaBP) , SEWATRE, BWRIESIRK, &
R SEIRETT 2280, S R R AR IR A AR A
(4) &t (11.2 kaBP £4) |, SAEIRE, W
e, AR AR — R AR — IR B 1 AR Ak
s, SRR ERIEA S 2IRAEE— B, Fr
ALK K B F AT & A A R EE ok,
PRI T 2= 5t v B 50 A BRI AR AR R i 1

AN, FEHLT R e v, 7 g s A e T
X A BRAAGEHS Ja () AR B 2 AR B8 1 O ol 31 7R
M, KRN, oot A AR B s o
Rtk motmEER— DR XL, BIAR W RR S
EREEZE A I, Tt B 2 T2k E R



102 = M PRI BRI 5T 255

RN KRR B E RS AP W, W AONA S EYER e A . it 245
ALY B AR, BRB AL RSN, B MER ﬁgifﬁﬁlzhﬁWF%%UEET%%&HB‘JH%, e
oo, BERICERNIELZ M T B, HENAA SR PPREXOISOR R, U 163 kaBP s I Bk
PREGEE S IE T EAREE SN SCER S, 34Nk IPCC 2 bk, BT A BRAZ M At DX Il M S AR 58 R ok
TR PR T ARG SR AR £ URBUITINR S 4 5 55 510

SE -

(1] TR, T, 2EH. WE% 80 15 813C AURE XHF [J]. P, 2008, 28 (5): 395 -399.

[2] ONELL J R, CLAYTON R N, M AYEDA T K. Oxygen isotope fractionation in divalent metal carbonates [J]. Journal of Chemi-
cal Physics, 1969, 51 5547 —5558.

[3] HENDY C H. The isotopic geochemistry of speleothems—Partl. the calculation of the effeets of different model of formation on the i-

sotopic composition of speleothems and their appliability as paleoclimate indicators [ J]. Geochim et Cosmochim Acta, 1971,

35. 801 -824.
(4] BeaR%e, Bameh, M, 4. P EHE 2000 AR FHE R B [T]. hEA %, 2010, 29 (3). 258
- 266.

[5] WANG Y J, CHENG H, R L EEWARDS et al. A high — resolution absolute — dated late Pleistocene monsoon record from Hulu ca-
ve, [J]. Science, 2001, (294). 2345 -2348.

[6] HAI CHENG, R LAWRENCE EEWARDS, WALLACE S BROECKER, et al. Ice age termination [J]. Science, 2009, 326
(5950) . 248 —252.

(7] fg5ehs . At 2= XU SN FRHR m e P A sk [D]. Biat: BaUlii ey, 2005.

[8] wkER, Rilide, MEA, F. SHNZHIEHETR 3 SaANFRMREREREELS (1] DUBR%M, 2001, 19 (3):
425 -431.

(9] sK¥Frr, BR—li, K P JOHNSON, 4. HlalAR I il K 5ACH F R R 30 [J]. B, 2004, 49
(15): 1529 - 1531.

[10] Z=er#F, WSk, LOWEL D, % . W5r3Fii o 578 [0 36 0 F 2 ——— 5t HE X 500a S (1 A8 ki i 80

(1], PEEE (D#), 1998, 28 (2): 181 - 186.

(1] SRS RIS S A 2 . 38 U AR R A i [M]. dbst. Bh2Ediist, 2011 8.

[12] 5. zEE2EE [M]. dtat: KR, 1996: 157 - 166.

[13] BB, ek, fifidt . RERXSBKNASRERMEMRR [J]. BlEf, 1983, 28 (3): 801 -806.

[14] FKER, MEA, Fads, & B on 8 A fbic s L& ks D she (1] sEkelaE, 2002, 11: 942
-949.

(151 mrh, FEE. SpuamfrS5msier (M), deat. MR iREE, 2009.

[16] HmEeh, =ibd, WEA, . B X EE 16 TESSHRMAFIORNRESEM [J]. 2Rk, 2001,
(1): 99 —103.

(17] Bgish, s&ifide, B, 5. SUMARSI-L BRI A 200 e oEoB = o B i e )22 2% [0, BB IUZ8 5, 2004, 24
(3): 318 -322.

[18] 5K3ER, MEA, FHish, &. Bt RGNS IE R R K KLk sisfie [T]. TUR2EM, 2003,
21 (3): 473 -478.

[19] FZEMW, fL%T), BifE, % .61 —50kaBP WK E N ESMER G WBTIrm AFC [T]. WEmRE S g
B, 2008, 28 (5): 86 —90.

[20] #AfL, MEAKIE. BYVERIA A0SR MIS3/2 B BoE 4F RO Xd A8 f H FHERAE [J]. W s 555 42 s, 2011,
31 (2): 122 -126.

[21] FEgsh, MEA, KER, % . KRKAET B REAGZT: RN RRAERN 50 idat [1]. PEAR,
2003, 22 (3): 167 -172.

[22] sk3ER, i, MEA, . ST L5 TELORA H & o PR SR iE % [T]. #ERfba%, 2004, 33 (1):
122 - 126.

(23] XUEB . So M e XA AR dr ki sk S AE SRR X [D]. BB Biafst ir, 2003.

[24] Sy, WikdE, fL2¢0, & . SN AER A B e R et R EEA S R4 (1], W5 58 20 H i



55 RS BT OFCRN T SRR R 103

2006, 10: 55 -59.

[(25] #¥k, =iEde, B, %. RKROKEEIW IR G R EEa . LISONE TG 206 [T]. HiEkEl:, 2010,
40 (2): 199 -210.

[26] 3K3ER, Rilde, MEA, &. ZMER4 6 TTHFELSKRACA AR IEE [T]. U4, 2001, 20 (1): 124
-127.

[27] ZBHE, fISEiE, W, 45 . Bt B Jb R K RRAE A S50 55 B BN 48 RO st (R) e S 2 U X AN S5tk (1], &
MR, 2012, 57 (1). 73 -78.

(28] BK3ER, ‘RibeHe, FRIEF, 5. JPMNZHUE 1200 4Fk A & a4 B AUEAR RIS [J]. Hipk=4, 2009, 30 (6):
831 - 839.

[29] k&8, WM. hedrit s SRS SR THEANAZEESR [T]. HEk=4, 2011, 1. 95 -99.

[30] BR3ER, MEA, KB, 5. Zp TREX P2 EE e a5es [T EFmE S5 UL, 2006,
26 (1): 35-38.

[31] k¥R, b, FmAk, & . U 8kaBP Sk = miH g WIAIAUC R AR S EFONEFRGR AR [T].
PO BHIR 5S4, 2008, 3 (3): 1-6.

THE ANCIENT CLIMATE CHANGE RESEARCH PROGRESS BASED ON
STALAGMITE RECORDS OF YUNNAN - GUIZHOU PLATEAU

LI Ling, WANG lJia-xue, LI Ya-bo

(Tourism and Geography Science Academy of Yunnan Normal University, Kunming 650000, Yunnan, China)

Abstract; Reconstruction of paleoclimate and paleoenvironment has become a hot spot in todays global change
research. Stalagmites, as a typical example of secondary chemical sediment in karst cave, has become an impor-
tant carrier of the ancient climate research. Based on reported oxygen isotope analysis data from more than 30 sta-
lagmites of 11 caves from Libo, Maolan, Duyun, Kaikou of Guizhou Province and Xundian, Xuanwei,
Ninglang of Yunnan Province, through the comprehensive analysis, exploring the ancient climate change of the
Yunnan — Guizhou Plateau since 163 thousand years. Results indicated; Qinghai — tibet plateau uplift had a signifi-
cant impact to the pattern of global climate change and the formation of the monsoon system, in this context, the
Yunnan — Guizhou Plateau climate evolution embodied the global consistency, also presented its own rule; (1)
Penultinate Glaciation Maximum (163.3—129. 28 kaBP), cold and dry climate with the changes from cool to
cold during this period; (2) Last Interglacial (129.28—78.92 kaBP), warm humid cliamate, but changes in
temperature fluctuations and rangeability were significant during this period; (3) Last Glaciation (78.92—11.2
kaBP) , unstable climate with big temperature fluctuation in the last glaciation, General present a trend of rainfall
gradually reduced and temperature changed from high to low; (4) The Holocene (11.2kaBP to date), the
cliamate was warm with plenty rainfall, climate change presented a trend from warming, high temperature, a bit
cold to recovery. The Yunnan — Guizhou Plateau as a special region, namely the Indian monsoon and the east Asi-
an monsoon transition zone, has important significance to the study of the evolution of our country and even the
global monsoon system development. By means of multiple indexes, to improve the precision of research in the
study area, proposed the ancient climate change curve, the regional empirical research on fighting against global
warming and the climate simulation prediction for future will be the direction of future efforts.

Key words: Stalagmite ; Oxygen Isotope; The Yunnan — Guizhou Plateau
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xR T AR R K P T R
Tab. 1 The heavy metals of parts industrial and mining

enterprises in the discharge of waste water

AR JR(Hg) #(Cd)  HH(Pb)  #(Cr) #f(As)
R + + +
B4 + + + + +
AT + + + + +
(G + +
VAt + + +
33y .
&AL + +
il + + +
250 + + + +
e + + + + +
S0 + + + + +
Hrih + + + + +
W “+7 FRZTH M HEE K P S AT

1.2 RIEFFEHGLIEESENZM

PR AR 77 R g il T AR 2 e AR e, AR
AIDATE—E B B w &, BERIEHSRK
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(Pb) . #f (As). K (Hg). # (Cd) 5%, it
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() BT R T Y R R TR Cd 5 g
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Mt Jioh, AR T MRE B A 7= Ry FH Y AR
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RFEIFERE R AR5 e, 3 el 3 AT 10
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EAE R AR Y X A

2 AN GRS

Tab.2 The heavy metals of parts fertilizer — mg/kg
JEEE HI(Cu)  BE(Zn) HR(Mn) Hi(Pb) $%(Cr)
RE 0.36 0.5 0.5 4 1
Afbs 3 3 8 88 14
T B2 5 0.5 0.5 70 / /
Wik 3 ~4 80  115~200  / /
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RESEARCH ON SOIL HEAVY METAL POLLUTION AND THE EFFECT OF
PLANTS ABSORB AND ACCUMULATE PROGRESS

HOU Rui'*, LI Kun’, LIU Fang-yanu®
(1. Southwest Forestry University, Kunming 650024 ;
2. Reaserch Institute of Insects Resources, CAF, Kunming 650024 )

Abstract; With the rapid development of world economy, a large number of industrial and mining enterprises a-
rise, these enterprises produced a large number of containing heavy metal material after a certain processing or un-
treated by direct emissions into the environment, these material would cause serious pollution to soil directly or in-
directly. Plants had certain absorption capacity of heavy metals, but when beyond a certain tolerance value, it
would be toxic to plants. Today, we initiate Low — carbon and green, Phytoremediation has low cost, effects are
better and will not cause secondary pollution to soil characteristics and advantages, these are other methods don’t
have. But this method is still a newly emerging technology to repair, there are still many problems need to be
solved.

Key words: heavy metal pollution, absorb and accumulate, phytoremediation





