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Abstract The variation characteristics of the energy flux and meteorological elements of the underlying surface of the
forest during the wet and dry seasons were compared and analyzed by using observation data obtained from November
2014 to May 2016 from the Zhuhai Phoenix Mountain Land—Atmosphere Interaction Observation Tower Station. The
variation characteristics of the momentum and sensible heat exchange coefficients in three wind direction ranges
(315°-45°, 45°—135°, and 135°-225°) along with the canopy—surface wind speed under different stability conditions, as
well as the parameterizations of these coefficients were analyzed. The sensible heat and latent heat fluxes in the dry
season were equivalent, whereas in the wet season latent heat is much higher than the sensible heat. Negative sensible heat
occurs during the night in both the dry and wet seasons, with the sensible heat being transported from the atmosphere to
the forest. The variation range of the relative humidity is large and is closely related to the meteorological conditions in
the area. The vertical gradient of the relative humidity is larger at night and smaller during the day. The vertical gradient
of the air temperature in the dry season is more significant than that in the wet season. The wind speed changes gently in
winter but violently in summer. There is an obvious gradient in the low-level wind speed with height, whereas the high-
level wind is chaotic. The wind direction at different heights does not differ significantly. In neutral and near-neutral
states, the momentum exchange coefficients Cy, are 0.05, 0.0055, and 0.022, respectively, when the wind directions are
315°-45°, 45°-135°, and 135°-225°, and the sensible heat exchange coefficients Cy, are 0.0055, 0.003, and 0.004,
respectively. Under stable and unstable conditions, the momentum exchange coefficient Cy and the sensible heat exchange
coefficient C}, obviously change with the wind velocity v on the canopy surface. Under stable conditions, Cy4 and C,
increase with increases in v, and under unstable conditions, Cy4, and C, decrease with increases in v. We fitted the
relationships between Cg4, C,, in the forest canopy and v under stable and unstable conditions in different wind directions,
and obtained the parameterized formula.
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Fig. 1  Schematic of the location and surrounding environment of the
land—atmosphere interaction and carbon-flux observation tower station
in the southern subtropical forest of Zhuhai (Red solid circle indicates
the position of the tower station. If the north direction is 0°, A indicates
315° —45°, B indicates 45° —135°, C indicates 135° -225°, and D
indicates 225°-315°)
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Fig. 2 Average diurnal variations of sensible heat and latent heat fluxes in (a) dry season and (b) wet season; diurnal variations of sensible heat and
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534 RIS BRI RURL AR T 00 T Z AR 2R R AN e B 5 3 B AR e R B ZHULIT 7

No. 5 LIU Yujia et al. Comparison of Meteorological Elements in Dry and Wet Seasons and Parameterization ... 467

FHIE, 38T TAEARFERGERE T 3 ANRUATEHE (3150~
45°, 45°~135°, 135°~225°) M5 FIEHAL
FRH N 8 2 2 T XGE PARARF A,  Xo Bl i RIS
B Z BT T S EBUIE T, S LIRS

(D TR AGE R Y, BEE R
TER TR T ZEFRZE I R 0t IR S FAI 5
SR AR KA 1) FRARFT IS

(2) AHX IR B AR R B K, ik R
FEREEREVIMIE. TRAETEHAEES, HIHE
FE ) BB BEAEIRZ R, mE BN, RIRECK,
ARE/N. TRBERNSEREEMERDN, TEHIS
BEEMELEFHE., REELXSZENTE; &
ZAALRIZL, ARERGEBE & E R R, &2
BEEL. T2 2R BRI R XU AT 2 i 2 XK
FIRE. SEERFEFAKR, TREERREEN
AN, BFEXEKG, WA EE AL R Fg A7
7, 9 HUUG, P ST B A AR AL

(3) HHERGE R RS T, 7RI 3150~
45°, 45°~ 135901 135°~225°}, ZhE A R H
Cyp 57175 0.05. 0.0055 A1 0.022, &AL R AL
Cp, 775124 0.0055. 0.003 F1 0.004.

(4 EREMATRERET, IELHRAL
Cy BN M B G, B JZ R T AGE v B B R AR
B, FaESKMT, Cyn G, BE v HIHE KK,
AREZMT, Cov G BE v KIS . FAT
DAFE R BRTEZ Cyn Gy TEFRE FIARFRUE %
TS v IRRIIT TS, 5875 MAK.

Sk ( References )

Anthoni P M, Law B E, Unsworth M H. 1999. Carbon and water vapor
exchange of an open-canopied ponderosa pine ecosystem [J].
Agricultural and Forest Meteorology, 95(3): 151-168. doi:10.1016/
s0168-1923(99)00029-5

Baldocchi D D, Hincks B B, Meyers T P. 1988. Measuring
biosphere —atmosphere exchanges of biologically related gases with
micrometeorological methods [J]. Ecology, 69(5): 1331-1340.
doi:10.2307/1941631

Baldocchi D D, Xu L K, Kiang N. 2004. How plant functional-type,
weather, seasonal drought, and soil physical properties alter water
and energy fluxes of an oak—grass savanna and an annual grassland
[J]. Agricultural and Forest Meteorology, 123(1-2): 13—39. doi:10.
1016/j.agrformet.2003.11.006

Beljaars A C M, Holtslag A A M. 1991. Flux parameterization over
land surfaces for atmospheric models [J]. J. Appl. Meteor., 30(3):
327-341.doi:10.1175/1520-0450(1991)030<<0327:FPOLSF>2.0.CO;
2

MR, F5 BN, #0A, &5, 2018, BRI RUR LRGSO ELAE R LI % i
BRI R B ST (1] #O R, 34(4): 561-569.
Chen Chen, Wei Zhigang, Dong Wenyjie, et al. 2018. Quality control
and evaluation of flux data of observation platform about
land—atmosphere interaction in Zhuhai Phoenix Mountain [J]. Journal
of Tropical Meteorology (in Chinese), 34(4): 561-569.
doi:10.16032/1.issn.1004-4965.2018.04.014

Wi 2009. 31 5 X3 B A A SR RN 2 2 AR LR AL [D].
PG b A #RRE 352 K 2 B 2 748 3C: 1-7. Chu Lianghai. 2009.
Quality assessment and spatial representation of flux data on an
upland of the Loess Plateau [D]. M. S. thesis (in Chinese), Northwest
Agriculture and Forestry University: 1-7.

Ding Z W, Wen Z P, Wu R G, et al. 2013. Surface energy balance
measurements over a banana plantation in South China [J]. Theor.
Appl. Climatol., 114(1-2): 349—-363. doi:10.1007/s00704-013-0849-5

SR, K F, TG, %2007, PR GY R 2T R AR oK RO
[J]. AE AR, 27(8): 3099-3109.

Guirui, et al. 2007. Inter—annual and seasonal variations of energy

Dou Junxia, Zhang Yiping, Yu

and water vapour fluxes above a tropical seasonal rain forest in
Xishuangbanna, SW China [J]. Acta Ecologica Sinica (in Chinese),
27(8): 3099-3109. doi:10.3321/j.issn:1000-0933.2007.08.002
AR, XL, £, 5. 2012, BN [E T R I 1 A A A AN
VLI B R AR RBCRARRE (7] hE R GhERRLE), 55(2):
254-261.

Seasonal and inter—annual variation of surface roughness length and

Feng Jianwu, Liu Huizhi, Wang Lei, et al. 2012.

bulk transfer coefficients in a semiarid area [J]. Science China (Earth
Sciences), 55(2): 254-261. doi:10.1007/s11430-011-4258-2

fars, T HE, A, 4. 2006, BLAR 25 MK PGB BT ST VE
LA 58 [J]. K5 53 55 5% 4k, 22(4): 35-41.  He Qijin, Zhou
Guangsheng, Zhou Li, et al. 2006. Model comparisons for estimating
water and heat fluxes of reed wetland ecosystem in Panjin [J]. Journal
of Meteorology and Environment (in Chinese), 22(4): 35-41.
doi:10.3969/j.issn.1673-503X.2006.04.007

WEE, T, XL, %2007 NZ SR T REITH
T RE B U R ()] T8 X M, 302): 177-183.  Huang
Baoxia, Wang Chenghai, Liu Huizhi, et al. 2007. Energy budget in
the surface layer over movable dune at Naiman in Inner Mongolia [J].
Arid Land Geography (in  Chinese), 30(2): 177-183.
doi:10.3321/j.issn:1000-6060.2007.02.005

A, THREE, TR, 2. 2007, TKKR FUKAGBE R385 i8R
G0 0] MY A S|, 31(6): 1132—-1144.  Li Yijun, Xu
Zhenzhu, Wang Yunlong, et al. 2007. Latent and sensible heat fluxes
and energy balance in a maize agroecosystem [J]. Journal of Plant
Ecology (in Chinese), 31(6): 1132—-1144. doi:10.17521/cjpe.
2007.0141

Lewellen W S, Teske M. 1973. Prediction of the monin-obukhov
similarity functions from an invariant model of turbulence [J]. J.
Atmos. Sci., 30(7): 1340—1345. doi:10.1175/1520-0469(1973)030<
1340:potmos>2.0.co;2

MR8 2006. T7ZR A R BRBOR T [(M]. JE30: SR WA,
9 -20. Lin Liangxun. 2006. Technical Guidance on Weather
Forecating in Guangdong Province (in Chinese) [M]. Beijing: China
Meteorological Press, 9-20.

XUFNSF, XU A, SR EE, 5. 1997, MG 2 2 B 13 S8 E


https://doi.org/10.1016/%3Clinebreak_en/%3Es0168-1923(99)00029-5
https://doi.org/10.2307/1941631
https://doi.org/10.%3Clinebreak_en/%3E1016/j.agrformet.2003.11.006
https://doi.org/10.1175/1520-0450(1991)030&lt;0327:FPOLSF&gt;2.0.CO;%3Clinebreak_en/%3E2
https://doi.org/10.16032/j.issn.1004-4965.2018.04.014
https://doi.org/10.16032/j.issn.1004-4965.2018.04.014
https://doi.org/10.16032/j.issn.1004-4965.2018.04.014
https://doi.org/10.1007/s00704-013-0849-5
https://doi.org/10.1007/s00704-013-0849-5
https://doi.org/10.3321/j.issn:1000-0933.2007.08.002
https://doi.org/10.3321/j.issn:1000-0933.2007.08.002
https://doi.org/10.1007/s11430-011-4258-2
https://doi.org/10.1007/s11430-011-4258-2
https://doi.org/10.1007/s11430-011-4258-2
https://doi.org/10.1007/s11430-011-4258-2
https://doi.org/10.1007/s11430-011-4258-2
https://doi.org/10.1007/s11430-011-4258-2
https://doi.org/10.1007/s11430-011-4258-2
https://doi.org/10.3969/j.issn.1673-503X.2006.04.007
https://doi.org/10.3969/j.issn.1673-503X.2006.04.007
https://doi.org/10.3969/j.issn.1673-503X.2006.04.007
https://doi.org/10.3321/j.issn:1000-6060.2007.02.005
https://doi.org/10.3321/j.issn:1000-6060.2007.02.005
https://doi.org/10.17521/cjpe.%3Clinebreak_en/%3E2007.0141
https://doi.org/10.17521/cjpe.%3Clinebreak_en/%3E2007.0141
https://doi.org/10.17521/cjpe.%3Clinebreak_en/%3E2007.0141
https://doi.org/10.1175/1520-0469(1973)030&lt;%3Clinebreak_en/%3E1340:potmos&gt;2.0.co;2
https://doi.org/10.1175/1520-0469(1973)030&lt;%3Clinebreak_en/%3E1340:potmos&gt;2.0.co;2
https://doi.org/10.1016/%3Clinebreak_en/%3Es0168-1923(99)00029-5
https://doi.org/10.2307/1941631
https://doi.org/10.%3Clinebreak_en/%3E1016/j.agrformet.2003.11.006
https://doi.org/10.1175/1520-0450(1991)030&lt;0327:FPOLSF&gt;2.0.CO;%3Clinebreak_en/%3E2
https://doi.org/10.16032/j.issn.1004-4965.2018.04.014
https://doi.org/10.16032/j.issn.1004-4965.2018.04.014
https://doi.org/10.16032/j.issn.1004-4965.2018.04.014
https://doi.org/10.1007/s00704-013-0849-5
https://doi.org/10.1007/s00704-013-0849-5
https://doi.org/10.3321/j.issn:1000-0933.2007.08.002
https://doi.org/10.3321/j.issn:1000-0933.2007.08.002
https://doi.org/10.1007/s11430-011-4258-2
https://doi.org/10.1007/s11430-011-4258-2
https://doi.org/10.1007/s11430-011-4258-2
https://doi.org/10.1007/s11430-011-4258-2
https://doi.org/10.1007/s11430-011-4258-2
https://doi.org/10.1007/s11430-011-4258-2
https://doi.org/10.1007/s11430-011-4258-2
https://doi.org/10.3969/j.issn.1673-503X.2006.04.007
https://doi.org/10.3969/j.issn.1673-503X.2006.04.007
https://doi.org/10.3969/j.issn.1673-503X.2006.04.007
https://doi.org/10.3321/j.issn:1000-6060.2007.02.005
https://doi.org/10.3321/j.issn:1000-6060.2007.02.005
https://doi.org/10.17521/cjpe.%3Clinebreak_en/%3E2007.0141
https://doi.org/10.17521/cjpe.%3Clinebreak_en/%3E2007.0141
https://doi.org/10.17521/cjpe.%3Clinebreak_en/%3E2007.0141
https://doi.org/10.1175/1520-0469(1973)030&lt;%3Clinebreak_en/%3E1340:potmos&gt;2.0.co;2
https://doi.org/10.1175/1520-0469(1973)030&lt;%3Clinebreak_en/%3E1340:potmos&gt;2.0.co;2

k5 3 A 25 4
468 Climatic and Environmental Research Vol. 25

[J]. A6 K2 54 (H SRR M), 33(4): 522-528.  Liu Heping,
Liu Shuhua, Zhu Tingyao, et al. 1997. Determination of aecrodynamic
parameters of Changbai Mountain forest [J]. Acta Scientiarum
Naturalium Universitatis Pekinensis (in Chinese), 33(4): 522—528.
doi:10.3321/j.issn:0479-8023.1997.04.016

R, FRE, B, 55, 2006, 250 DO S KRR — 4 4L
BB R B AR e AR [1]. KRN, 30(1): 108—118. Liu
Huizhi, Tu Gang, Dong Wenjie, et al. 2006. Seasonal and diurnal
variations of the exchange of water vapor and CO, between the land
surface and atmosphere in the semi-arid area [J]. Chinese Journal of
Atmospheric Sciences (in Chinese), 30(1): 108—118. doi:10.3878/
j.1ssn.1006-9895.2006.01.09

XU 2017, B R JEL L Fibi— =R ELAE R ik 368 0 00 55 368 e R X
REAE S AT KR SR IR EE 7T [D]. A6 5O R SRt 2 A i 5 31—
32.  Liu Wei. 2017. The study of source area of Zhuhai tower
station and related issues for interaction and CO, flux between land
and atmosphere [D]. M. S. thesis (in Chinese), Beijing Normal
University: 31-32.

Lindroth A, Grelle A, Morén A S. 1998. Long-term measurements of
boreal forest carbon balance reveal large temperature sensitivity [J].
Global Change Biology, 4(4): 443-450. doi:10.1046/).1365-
2486.1998.00165.x

T, BRIE T, 2 AL 2012, Pl A 78 R 48 CO, 57K il & 0
B (0], BB SRS, 34(2): 1-8.  Ma Hong, Chen Yaning, Li
Weihong. 2012. The research progress on CO,, water and heat fluxes
of the terrestrial ecosystem [J]. Environmental Protection of Xinjiang
(in Chinese), 34(2): 1-8. doi:10.3969/j.issn.1008-2301.2012.02.002

SR, TR, (AT PR 2013, AR g B e B 1 4 R B 1 B
[0]. Al oK 223 (EAREBLAR), 52(3): 139-142. Peng Yaulin, He
Chunyan, Jian Maoqiu. 2013. Estimation of transfer coefficient for
sensible heat flux in southern China [J]. Acta Scientiarum Naturalium
Universitatis Sunyatseni (in Chinese), 52(3): 139-142. doi:10.13471/
j.cnki.acta.snus.2013.03.023

TLHE, X AU5F, 48 2005, BT BN RE TSR CO, MR
PANHERBEOL [J]. A0 USSR 4, 28(4): 559-566.  Shen
Yan, Liu Yunfen, Wang Yan. 2005. Advances in applying the
eddy—covariance technique to calculate heat, moisture and CO, flux
[J]. Journal of Nanjing Institute of Meteorology (in Chinese), 28(4):
559-566. doi:10.3969/j.issn.1674-7097.2005.04.018

Sheppard P A. 1958. Transfer across the earth’s surface and through the
air above [J]. Quart. J. Roy. Meteor. Soc., 84(361): 205-224.
doi:10.1002/qj.49708436102

FEROR, A8k, T 55, 5. 2004, K EILBRMAES KRG CO, MK il
BB A (7], h EFLY: (D §: HEREFE), 34(S2): 131-140.
Wang Qiufeng, Niu Dong, Yu Guirui, et al. 2004. Simulating the
exchanges of carbon dioxide, water vapor and heat over Changbai
Mountains temperate broad-leaved Korean pine mixed forest
ecosystem [J]. Science in China (Ser. D: Earth Sciences), 34(S2):
131-140. doi:10.1360/zd2004-34-S2-131

FEREE, R, H2E. 2007, B 3 L SR A B R T
T b 28 B £ A P R O AT (9] e AR, 26(1): 30-38.
Wang Chenghai, Huang Baoxia, Yang Xingguo. 2007. A study on

surface flux and the bulk transfer coefficients over middle Gansu
region of Loess Plateau under the wheat and bare fields [J]. Plateau
Meteorology, 26(1): 30-38. doi:10.3321/j.issn:1000-0534.2007.
01.003

BN, TEAE, BRI 2006, FOHE S BE A [F)IL M2 KR E LR
REIAE He R B [0]. W RS, 25(5): 834-839.  Wei Zhigang,
Huang Ronghui, Chen Wen. 2006. Transfer coefficients of sensible
heat under the atmospheric stability in near surface layer over
Dunhuang gobi [J]. Plateau Meteorology (in Chinese), 25(5):
834-839. doi:10.3321/j.issn:1000-0534.2006.05.009

TN, $HFELE, FCA, &5, 2016. BRI RUR LRGSO BLAE A S5 kil
2 LU 5 1 6 U I I X 2 L 2 ) AR ARFAE [J]. RAURE
2%, 40(2): 423-436.  Wei Zhigang, Hu Jiacong, Dong Wenjie, et al.
2016. Basic observations and diurnal variation of key meteorological
variables on clear days in the Phoenix Mountain area of Zhuhai [J].
Chinese Journal of Atmospheric Sciences (in Chinese), 40(2):
423-436. doi:10.3878/j.issn.1006-9895.1503.15111

iR, 3k —F, T35, 5. 2008, PG XURAN AN RAR R TR e
FRAE [0]. AEA 2448, 27(1): 130-134.  Yang Zhen, Zhang Yiping,
Yu Guirui, et al. 2008. Characteristics of atmospheric stability at the
boundary of atmosphere—tropical seasonal rainforest canopy in
Xishuangbanna of Southwest China [J]. Chinese Journal of Ecology
(in Chinese), 27(1): 130—134. doi:10.13292/j.1000-4890.2008.0023

TP, Bk, ZERERE, 55 2013, T R BT S B AR i
ERBSHACKRRTT [J]. E 224, 62(9): 099202, Yue Ping,
Zhang Qiang, Li Yaohui, et al. 2013. Bulk transfer coefficients of
momentum and sensible heat over semiarid grassland surface and
their parameterization scheme [J]. Acta Physica Sinica (in Chinese),
62(9): 099202. doi:10.7498/aps.62.099202

B 8. 2011, o [ AL 77 b X i i AR R AR AN S HE B S AU R
[D]. 1 H S R A 20 50 B il 2 AL 18 3C, 102pp. Zeng Jian.
2011. The characteristics and parameterization of land surface
processes and its relationship with climate over northern China [D].
M. S. thesis (in Chinese), Chinese Academy of Meteorological
Sciences, 102pp.

TRUL, ARIRTE, 2EUE, 4. 2010, T8 = S AR R A T 2 P AR S 0
DEge ) )5 B i KPP B AL (9], KURE, 34(4): 703-T714.
Zhang Lang, Li Yueqing, Li Ying, et al. 2010. A study of quality
control and assessment of the eddy covariance system above grassy
land of the eastern Tibetan Plateau [J]. Chinese Journal of
Atmospheric Sciences (in Chinese), 34(4): 703—714. doi:10.3878/
j.1ssn.1006-9895.2010.04.04

sk R, LEAR, X1 BB, 4. 2002, #£10F R AR K, #5 CO,
W E [7]. HEE 23R, 57(3): 333—-342.  Zhang Yonggiang,
Shen Yanjun, Liu Changming, et al. 2002. Measurement and analysis
of water, heat and CO, flux from a farmland in the North China plain
[J]. Acta Geographica Sinica (in Chinese), 57(3): 333-342.
doi:10.3321/j.issn:0375-5444.2002.03.010

FrytiE, SRR, 1992, HIATEG X Vb A K RE A SRR R A (7).
RS %, 11(4): 371-380.  Zuo Hongchao, Hu Yingiao. 1992. The
bulk transfer coefficient over desert and gobi in Heihe region [J].
Plateau Meteorology (in Chinese), 11(4): 371-380.


https://doi.org/10.3321/j.issn:0479-8023.1997.04.016
https://doi.org/10.3321/j.issn:0479-8023.1997.04.016
https://doi.org/10.3321/j.issn:0479-8023.1997.04.016
https://doi.org/10.3321/j.issn:0479-8023.1997.04.016
https://doi.org/10.3321/j.issn:0479-8023.1997.04.016
https://doi.org/10.3321/j.issn:0479-8023.1997.04.016
https://doi.org/10.3321/j.issn:0479-8023.1997.04.016
https://doi.org/10.3878/%3Clinebreak_en/%3Ej.issn.1006-9895.2006.01.09
https://doi.org/10.3878/%3Clinebreak_en/%3Ej.issn.1006-9895.2006.01.09
https://doi.org/10.3878/%3Clinebreak_en/%3Ej.issn.1006-9895.2006.01.09
https://doi.org/10.1046/j.1365-2486.1998.00165.x
https://doi.org/10.3969/j.issn.1008-2301.2012.02.002
https://doi.org/10.3969/j.issn.1008-2301.2012.02.002
https://doi.org/10.3969/j.issn.1008-2301.2012.02.002
https://doi.org/10.13471/%3Clinebreak_en/%3Ej.cnki.acta.snus.2013.03.023
https://doi.org/10.13471/%3Clinebreak_en/%3Ej.cnki.acta.snus.2013.03.023
https://doi.org/10.13471/%3Clinebreak_en/%3Ej.cnki.acta.snus.2013.03.023
https://doi.org/10.13471/%3Clinebreak_en/%3Ej.cnki.acta.snus.2013.03.023
https://doi.org/10.13471/%3Clinebreak_en/%3Ej.cnki.acta.snus.2013.03.023
https://doi.org/10.13471/%3Clinebreak_en/%3Ej.cnki.acta.snus.2013.03.023
https://doi.org/10.13471/%3Clinebreak_en/%3Ej.cnki.acta.snus.2013.03.023
https://doi.org/10.3969/j.issn.1674-7097.2005.04.018
https://doi.org/10.3969/j.issn.1674-7097.2005.04.018
https://doi.org/10.1002/qj.49708436102
https://doi.org/10.1360/zd2004-34-S2-131
https://doi.org/10.1360/zd2004-34-S2-131
https://doi.org/10.1360/zd2004-34-S2-131
https://doi.org/10.1360/zd2004-34-S2-131
https://doi.org/10.1360/zd2004-34-S2-131
https://doi.org/10.1360/zd2004-34-S2-131
https://doi.org/10.1360/zd2004-34-S2-131
https://doi.org/10.1360/zd2004-34-S2-131
https://doi.org/10.1360/zd2004-34-S2-131
https://doi.org/10.3321/j.issn:1000-0534.2007.%3Clinebreak_en/%3E01.003
https://doi.org/10.3321/j.issn:1000-0534.2007.%3Clinebreak_en/%3E01.003
https://doi.org/10.3321/j.issn:1000-0534.2007.%3Clinebreak_en/%3E01.003
https://doi.org/10.3321/j.issn:1000-0534.2006.05.009
https://doi.org/10.3321/j.issn:1000-0534.2006.05.009
https://doi.org/10.3878/j.issn.1006-9895.1503.15111
https://doi.org/10.3878/j.issn.1006-9895.1503.15111
https://doi.org/10.3878/j.issn.1006-9895.1503.15111
https://doi.org/10.13292/j.1000-4890.2008.0023
https://doi.org/10.13292/j.1000-4890.2008.0023
https://doi.org/10.13292/j.1000-4890.2008.0023
https://doi.org/10.7498/aps.62.099202
https://doi.org/10.7498/aps.62.099202
https://doi.org/10.3878/%3Clinebreak_en/%3Ej.issn.1006-9895.2010.04.04
https://doi.org/10.3878/%3Clinebreak_en/%3Ej.issn.1006-9895.2010.04.04
https://doi.org/10.3878/%3Clinebreak_en/%3Ej.issn.1006-9895.2010.04.04
https://doi.org/10.3321/j.issn:0375-5444.2002.03.010
https://doi.org/10.3321/j.issn:0375-5444.2002.03.010
https://doi.org/10.3321/j.issn:0479-8023.1997.04.016
https://doi.org/10.3321/j.issn:0479-8023.1997.04.016
https://doi.org/10.3321/j.issn:0479-8023.1997.04.016
https://doi.org/10.3321/j.issn:0479-8023.1997.04.016
https://doi.org/10.3321/j.issn:0479-8023.1997.04.016
https://doi.org/10.3321/j.issn:0479-8023.1997.04.016
https://doi.org/10.3321/j.issn:0479-8023.1997.04.016
https://doi.org/10.3878/%3Clinebreak_en/%3Ej.issn.1006-9895.2006.01.09
https://doi.org/10.3878/%3Clinebreak_en/%3Ej.issn.1006-9895.2006.01.09
https://doi.org/10.3878/%3Clinebreak_en/%3Ej.issn.1006-9895.2006.01.09
https://doi.org/10.1046/j.1365-2486.1998.00165.x
https://doi.org/10.3969/j.issn.1008-2301.2012.02.002
https://doi.org/10.3969/j.issn.1008-2301.2012.02.002
https://doi.org/10.3969/j.issn.1008-2301.2012.02.002
https://doi.org/10.13471/%3Clinebreak_en/%3Ej.cnki.acta.snus.2013.03.023
https://doi.org/10.13471/%3Clinebreak_en/%3Ej.cnki.acta.snus.2013.03.023
https://doi.org/10.13471/%3Clinebreak_en/%3Ej.cnki.acta.snus.2013.03.023
https://doi.org/10.13471/%3Clinebreak_en/%3Ej.cnki.acta.snus.2013.03.023
https://doi.org/10.13471/%3Clinebreak_en/%3Ej.cnki.acta.snus.2013.03.023
https://doi.org/10.13471/%3Clinebreak_en/%3Ej.cnki.acta.snus.2013.03.023
https://doi.org/10.13471/%3Clinebreak_en/%3Ej.cnki.acta.snus.2013.03.023
https://doi.org/10.3969/j.issn.1674-7097.2005.04.018
https://doi.org/10.3969/j.issn.1674-7097.2005.04.018
https://doi.org/10.1002/qj.49708436102
https://doi.org/10.1360/zd2004-34-S2-131
https://doi.org/10.1360/zd2004-34-S2-131
https://doi.org/10.1360/zd2004-34-S2-131
https://doi.org/10.1360/zd2004-34-S2-131
https://doi.org/10.1360/zd2004-34-S2-131
https://doi.org/10.1360/zd2004-34-S2-131
https://doi.org/10.1360/zd2004-34-S2-131
https://doi.org/10.1360/zd2004-34-S2-131
https://doi.org/10.1360/zd2004-34-S2-131
https://doi.org/10.3321/j.issn:1000-0534.2007.%3Clinebreak_en/%3E01.003
https://doi.org/10.3321/j.issn:1000-0534.2007.%3Clinebreak_en/%3E01.003
https://doi.org/10.3321/j.issn:1000-0534.2007.%3Clinebreak_en/%3E01.003
https://doi.org/10.3321/j.issn:1000-0534.2006.05.009
https://doi.org/10.3321/j.issn:1000-0534.2006.05.009
https://doi.org/10.3878/j.issn.1006-9895.1503.15111
https://doi.org/10.3878/j.issn.1006-9895.1503.15111
https://doi.org/10.3878/j.issn.1006-9895.1503.15111
https://doi.org/10.13292/j.1000-4890.2008.0023
https://doi.org/10.13292/j.1000-4890.2008.0023
https://doi.org/10.13292/j.1000-4890.2008.0023
https://doi.org/10.7498/aps.62.099202
https://doi.org/10.7498/aps.62.099202
https://doi.org/10.3878/%3Clinebreak_en/%3Ej.issn.1006-9895.2010.04.04
https://doi.org/10.3878/%3Clinebreak_en/%3Ej.issn.1006-9895.2010.04.04
https://doi.org/10.3878/%3Clinebreak_en/%3Ej.issn.1006-9895.2010.04.04
https://doi.org/10.3321/j.issn:0375-5444.2002.03.010
https://doi.org/10.3321/j.issn:0375-5444.2002.03.010
https://doi.org/10.3321/j.issn:0479-8023.1997.04.016
https://doi.org/10.3321/j.issn:0479-8023.1997.04.016
https://doi.org/10.3321/j.issn:0479-8023.1997.04.016
https://doi.org/10.3321/j.issn:0479-8023.1997.04.016
https://doi.org/10.3321/j.issn:0479-8023.1997.04.016
https://doi.org/10.3321/j.issn:0479-8023.1997.04.016
https://doi.org/10.3321/j.issn:0479-8023.1997.04.016
https://doi.org/10.3878/%3Clinebreak_en/%3Ej.issn.1006-9895.2006.01.09
https://doi.org/10.3878/%3Clinebreak_en/%3Ej.issn.1006-9895.2006.01.09
https://doi.org/10.3878/%3Clinebreak_en/%3Ej.issn.1006-9895.2006.01.09
https://doi.org/10.1046/j.1365-2486.1998.00165.x
https://doi.org/10.3969/j.issn.1008-2301.2012.02.002
https://doi.org/10.3969/j.issn.1008-2301.2012.02.002
https://doi.org/10.3969/j.issn.1008-2301.2012.02.002
https://doi.org/10.13471/%3Clinebreak_en/%3Ej.cnki.acta.snus.2013.03.023
https://doi.org/10.13471/%3Clinebreak_en/%3Ej.cnki.acta.snus.2013.03.023
https://doi.org/10.13471/%3Clinebreak_en/%3Ej.cnki.acta.snus.2013.03.023
https://doi.org/10.13471/%3Clinebreak_en/%3Ej.cnki.acta.snus.2013.03.023
https://doi.org/10.13471/%3Clinebreak_en/%3Ej.cnki.acta.snus.2013.03.023
https://doi.org/10.13471/%3Clinebreak_en/%3Ej.cnki.acta.snus.2013.03.023
https://doi.org/10.13471/%3Clinebreak_en/%3Ej.cnki.acta.snus.2013.03.023
https://doi.org/10.3969/j.issn.1674-7097.2005.04.018
https://doi.org/10.3969/j.issn.1674-7097.2005.04.018
https://doi.org/10.1002/qj.49708436102
https://doi.org/10.1360/zd2004-34-S2-131
https://doi.org/10.1360/zd2004-34-S2-131
https://doi.org/10.1360/zd2004-34-S2-131
https://doi.org/10.1360/zd2004-34-S2-131
https://doi.org/10.1360/zd2004-34-S2-131
https://doi.org/10.1360/zd2004-34-S2-131
https://doi.org/10.1360/zd2004-34-S2-131
https://doi.org/10.1360/zd2004-34-S2-131
https://doi.org/10.1360/zd2004-34-S2-131
https://doi.org/10.3321/j.issn:1000-0534.2007.%3Clinebreak_en/%3E01.003
https://doi.org/10.3321/j.issn:1000-0534.2007.%3Clinebreak_en/%3E01.003
https://doi.org/10.3321/j.issn:1000-0534.2007.%3Clinebreak_en/%3E01.003
https://doi.org/10.3321/j.issn:1000-0534.2006.05.009
https://doi.org/10.3321/j.issn:1000-0534.2006.05.009
https://doi.org/10.3878/j.issn.1006-9895.1503.15111
https://doi.org/10.3878/j.issn.1006-9895.1503.15111
https://doi.org/10.3878/j.issn.1006-9895.1503.15111
https://doi.org/10.13292/j.1000-4890.2008.0023
https://doi.org/10.13292/j.1000-4890.2008.0023
https://doi.org/10.13292/j.1000-4890.2008.0023
https://doi.org/10.7498/aps.62.099202
https://doi.org/10.7498/aps.62.099202
https://doi.org/10.3878/%3Clinebreak_en/%3Ej.issn.1006-9895.2010.04.04
https://doi.org/10.3878/%3Clinebreak_en/%3Ej.issn.1006-9895.2010.04.04
https://doi.org/10.3878/%3Clinebreak_en/%3Ej.issn.1006-9895.2010.04.04
https://doi.org/10.3321/j.issn:0375-5444.2002.03.010
https://doi.org/10.3321/j.issn:0375-5444.2002.03.010
https://doi.org/10.3321/j.issn:0479-8023.1997.04.016
https://doi.org/10.3321/j.issn:0479-8023.1997.04.016
https://doi.org/10.3321/j.issn:0479-8023.1997.04.016
https://doi.org/10.3321/j.issn:0479-8023.1997.04.016
https://doi.org/10.3321/j.issn:0479-8023.1997.04.016
https://doi.org/10.3321/j.issn:0479-8023.1997.04.016
https://doi.org/10.3321/j.issn:0479-8023.1997.04.016
https://doi.org/10.3878/%3Clinebreak_en/%3Ej.issn.1006-9895.2006.01.09
https://doi.org/10.3878/%3Clinebreak_en/%3Ej.issn.1006-9895.2006.01.09
https://doi.org/10.3878/%3Clinebreak_en/%3Ej.issn.1006-9895.2006.01.09
https://doi.org/10.1046/j.1365-2486.1998.00165.x
https://doi.org/10.3969/j.issn.1008-2301.2012.02.002
https://doi.org/10.3969/j.issn.1008-2301.2012.02.002
https://doi.org/10.3969/j.issn.1008-2301.2012.02.002
https://doi.org/10.13471/%3Clinebreak_en/%3Ej.cnki.acta.snus.2013.03.023
https://doi.org/10.13471/%3Clinebreak_en/%3Ej.cnki.acta.snus.2013.03.023
https://doi.org/10.13471/%3Clinebreak_en/%3Ej.cnki.acta.snus.2013.03.023
https://doi.org/10.13471/%3Clinebreak_en/%3Ej.cnki.acta.snus.2013.03.023
https://doi.org/10.13471/%3Clinebreak_en/%3Ej.cnki.acta.snus.2013.03.023
https://doi.org/10.13471/%3Clinebreak_en/%3Ej.cnki.acta.snus.2013.03.023
https://doi.org/10.13471/%3Clinebreak_en/%3Ej.cnki.acta.snus.2013.03.023
https://doi.org/10.3969/j.issn.1674-7097.2005.04.018
https://doi.org/10.3969/j.issn.1674-7097.2005.04.018
https://doi.org/10.1002/qj.49708436102
https://doi.org/10.1360/zd2004-34-S2-131
https://doi.org/10.1360/zd2004-34-S2-131
https://doi.org/10.1360/zd2004-34-S2-131
https://doi.org/10.1360/zd2004-34-S2-131
https://doi.org/10.1360/zd2004-34-S2-131
https://doi.org/10.1360/zd2004-34-S2-131
https://doi.org/10.1360/zd2004-34-S2-131
https://doi.org/10.1360/zd2004-34-S2-131
https://doi.org/10.1360/zd2004-34-S2-131
https://doi.org/10.3321/j.issn:1000-0534.2007.%3Clinebreak_en/%3E01.003
https://doi.org/10.3321/j.issn:1000-0534.2007.%3Clinebreak_en/%3E01.003
https://doi.org/10.3321/j.issn:1000-0534.2007.%3Clinebreak_en/%3E01.003
https://doi.org/10.3321/j.issn:1000-0534.2006.05.009
https://doi.org/10.3321/j.issn:1000-0534.2006.05.009
https://doi.org/10.3878/j.issn.1006-9895.1503.15111
https://doi.org/10.3878/j.issn.1006-9895.1503.15111
https://doi.org/10.3878/j.issn.1006-9895.1503.15111
https://doi.org/10.13292/j.1000-4890.2008.0023
https://doi.org/10.13292/j.1000-4890.2008.0023
https://doi.org/10.13292/j.1000-4890.2008.0023
https://doi.org/10.7498/aps.62.099202
https://doi.org/10.7498/aps.62.099202
https://doi.org/10.3878/%3Clinebreak_en/%3Ej.issn.1006-9895.2010.04.04
https://doi.org/10.3878/%3Clinebreak_en/%3Ej.issn.1006-9895.2010.04.04
https://doi.org/10.3878/%3Clinebreak_en/%3Ej.issn.1006-9895.2010.04.04
https://doi.org/10.3321/j.issn:0375-5444.2002.03.010
https://doi.org/10.3321/j.issn:0375-5444.2002.03.010

