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R/S-based analysis of the effect of urban development
upon the climate in Fuzhou city

LIN Chenchen
(College of Geographical Sciences, Fujian Normal University, Fuzhou 350108, China)

Abstract; This paper analyzes the temperature, precipitation, relative humidity and sunshine percentage in
winter and summer and their annual averages based on rescaled range analysis (R/S) analysis in Fuzhou city
during recent 40 years from 1965 to 2005. The results are as follows: all the Hurst indexes in winter and
summer and their annual averages are higher than 0. 5 except monthly precipitation in winter, and the four
climatic factors have the significant Hurst phenomena. Thus, it can be proven that such climate change in
Fuzhou will be continued. The Hurst indexes of these climatic factors in summer are higher than those in
winter. It can be concluded that the seasonal intensity of climatic change caused by urbanization in Fuzhou
will be continued, and the temperature in winter and summer and its annual average will be continuously
increased. However, there have been decreasing trends in precipitation, relative humidity, and percentage of
sunshine duration in Fuzhou during recent 40 years.
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Fig. 1 R/S analysis of climate factors in Fuzhou city
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a-Winter; b-Summer; c-Annual average
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Fig. 2 Temporal series of temperature in winter and summer and its annual average in Fuzhou city
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Fig. 3 Temporal series of monthly precipitation in winter and summer and its annual average in Fuzhou city
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Fig. 4 Temporal series of sunshine percentage in winter and summer and its annual average in Fuzhou city
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a-Winter; b-Summer; c-Annual average
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Fig.5 Temporal series of relative humidity in winter and summer and its annual average in Fuzhou city
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a-Winter; b-Summer; c-Annual average

R BEXMXHBEN TR, AIRSMXAREHEE, WTHEER, NFERXBEIRE X,

3

it
ML 40 FHF IR, MK E. B RESRAHENEREFESKEETH R/S T4 R R,

BRAZHBEMER Hurst 388 H /DT 0.5 46, HRWKRT 0.5. WHFEKHABH Hurst 5, HIE
MBI RIBEBFEERSE, Hp, £F, EENFEPHRBARER L EABE, mEK, H
BASFMMENEEEAZIEARBEN TGS, W 40 4RBMIRTT /IR 2 205 48 M S 4%
FEAEEERW, A5, FRERTFHELAE, BENELYW HEFESTEER, HFREEFERTL
Z, W TEMNEZRNRT BN WES TAZE, KT R/S Hran i 5k XS 5 E X8R
MAEME W, B RFERAHN LT,

[£%£3xE] (References)

(1]

(2]
(3]

[4]

(5]

L6]

L7]

EEIE, kAR, 2, % 50 FRBEANTEZRBIEEMAHRLT]. TEXHI, 2006, 29 (1):
53-58.

CHE H Z, ZHANG XY, L1Y, et al. Effect of urbanization on local climate in Xi’an city in recent 50 years[J]. Arid
Land Geography, 2006, 29(1): 53-58. (in Chinese)

IPCC. Climate change 2001; the scientific basisf M]. Cambridge: Cambridge University Press, 2001.

BE, TT38, HEE, MRS R/S4HTT]. M K%M, 2000, 36 (6): 122-128.

ZHAO J, WANG N A, YANG S H. R/S analysis of urbanization effect on climate in Lanzhou[]J]. Journal of
Lanzhou University, 2000, 36(6): 122-128. (in Chinese)

BEM, LEE. EEFPERRBEZRHAEQFMII] RSHRIEBF, 2005, 10 (4. 791-798.

TANG G L, REN G Y. Reanalysis of surface air temperature change of the last 100 years over China[J]. Climatic
and Environmental Research, 2005, 10(4): 791-798. (in Chinese)

I, B4, T2, % T A VPREREHNSRERHEBLT]. KBEBAPEHER, 2007 (2): 95-99.
HEH, QINZN, LI Y L, et al. Spatial and temporal characteristics of abnormal monthly mean temperature and
their changes in Guangxi province[ J]. Advances in Climate Change Research, 2007(2): 95-99. (in Chinese)
BT, ET38. 1 70 FREMBHBHZRALT]. TRXMIE, 2004, 27 (4): 558-563.

CHENG S L, WANG N A. Study on air temperature change in Lanzhou city in recent 70 years[J]. Arid Land
Geography, 2004, 27(4);: 558-563. (in Chinese)

¥—F, M=®, k&, % PEARBXIBEHANEASMEZmG EET]. R, 2003, 23 (1.



Vol.3 No.24
December 2010 HER: £T R/SHEAMMBMNRT R B LEW P W 2495

42-48.
ZHANGYP, HEYL, MA Y X, etal. A comparative study about effect of urbanization on the indoor and outdoor
air temperature on different cities of China[ J]. Scientia Geographica Sinica, 2003, 23(1): 42-48. (in Chinese)

[8] Braik, ®okiE. IRATILXT E¥REEBUNIT]. ZRIBBEIRERTSE, 1999, 11 (1) 44-50.

GE X D, ZHAO Y M. The effects of the urbanization on the temperature increasing in Shanghai[J]. Yunnan
Geographic Environment Research, 1999, 11(1): 44-50. (in Chinese)

[o] ZREF, E4. i 50 FARIMAA G X R BEEmI]. TETEREAR, 2009, 8 (4). 303-305, 309.
LIF Q, TAN H. Urbanization effects on local climate in Yinchuan in recent 50 years[J]. Ningxia Engineering
Technology, 2009, 8(4): 303-305, 309. (in Chinese)

[10] EXE. ARXRERRRBRISBEFHLILSSBEER]. KSPHL, 2004, 32 (2): 76-80, 85.

LIAN Z L. Cold and warm extreme events in Shijiazhuang and climate warming[J]. Meteorological Science and
Technology, 2004, 32(2): 76-80, 85. (in Chinese)

[11] 38, Zf, SR FRREE 50 FR[UBZARENBIZELT]. TRXME, 2004, 27 (1): 41- 46.

WANG Y, LIX, MIAO QL. Analyses on variety characteristic of temperature in Qinghai-Tibet plateau in recent 50
years[J]. Arid Land Geography, 2004, 27(1): 41-46. (in Chinese)

[12] LOWRY W P. Empirical estimation of urban effects on climate: a problem analysis[J]. J. Applied Meteorology,
1997, 16(2): 129- 135.

[13] #hisfe. ARMTTRS R SHAMTRRFELT]. 1W)IWL, 2001, 24 (3). 140-143.

LIN Z L. A resecarch on dynamic analysing Fuzhou city heat island[J]. Surveying and Mapping of Sichuan, 2001, 24(3):
140-143. (in Chinese)

[14] BREWR, BEHR, X8, . 50 SERERSRAEK R/SHHT]. ZRURIFE, 2007, 35 (13). 3928-3929.
LUOL C, FENG X L, LIU P, et al. R/S analysis on climate changes in Nanchong in recent 50 years[J]. Joumal of
Anhui Agi. Sci., 2007, 35(13): 3928-3929. (in Chinese)





