29 45 6 11 701 ~706 T
2011 4811 A

i % #
JOURNAL OF MOUNTAIN SCIENCE

Vol. 29,No. 6 pp701 ~706
Nov. ,2011

XEHRS: 1008 -2786 - (2011)6 - 701 - 06

LXKk 3hET

IRERER FHE

(FEmtpholl K2, K RIS SRR 1A B F A E AR B, L5 100083 )

B NRAREUR S (TDR) 230K 45 G S0 07 2, B 98 7 AL IL X 4 Fp 2 BAR S (O0A hAA R 4 B2
PR MR L HOK 307 . SRR bkt UK R L BE A B BB B WRHE, W LS MR (11—4 F) (IH#E
(5—6 H) BEM(T—8 A) JHBH(9—10 A)4 BB, HEEZME I LM INEHD (SBTIFE) W
Yo BRFEMERET RANT, LHKS RHBREEWE TRERBSHFE_REERR. TRRBKEREK

ST R, FBEHWNEERE L,
X8R UKl ; H3EE K E; AL
hEAHS: S152.7 CERARIBES: A

EHOKIT R IR - Y - RGESEER—1 XK
BT, BT IRRGEIFF AR S AR, EAME
ELHR I SRR R ) 9 AR K T EL IR
R IARAES RGBS . Hkt
Yok 5 S BAL BT FEARA BRI B IR MR AR
KT K F KB i FE R, B RTR B o
e 3 AJ7 T, B R HOK 7 F AR 4G L R K A3 3R
HAAL LR LKA A BTN . IR AR
FA7 L HOK WS AR AR 7 A 7] B Be st 39, an
TR HFE | K BRI K TR
ORI R, 456 Mok B 256 70 # L3R K
gy B B ST IR IR IR 9 Rl P B S [
AT B 0K S BRHE , W % XK R I 57
PREAR TP AN ST B R 2 LA B HOK TR AR Th RE A
BPHERENSEELY,

FHFAL S X FEZR 4 Fosk s (RAT T

B RUBR AR B4R ) B T3 8%, 38 i 32 45 5 o et 9
TIREKE, B T Ak - 3K 43 ] By s ] RBE
B AT AL, S L DX B 33K S B R
MR E SR RESE

1 B XERD

RE AL T A6 B K278 1L #F 58 S g,
Hi B AR AT :40°03'46"N,116°05'45"E . S {58 THER
WIREF XA KSR, FHR8.5~9.5C, =
10°C A3 FHIR 3 385 ~4 210C , BE# 150 d &4,
ZAETFHEK R 600 mm,6—9 H 4 4~ A (6] RN &
B SFERHER 85% LI L, KRB Ak AL FH ik
(3 AR W 15°), WAL F A, WG 4R 145 m, B
220, + ORI L, LB EE 60 ~70 cm, @S &
KU ZE,

%5 B 8 (Received date) ;2011 —09 -28 ; 3 [5] H #5 ( Accepted) :2011 - 11 - 03,
B &TE (Foundation item ) : [ Z R S #45 B * W0 _L e K YRR bk ik MY BEBORBIAE 5578 907 (2011 BAD38BOS ) ; EZ Atk 24 35 4547 b BHBF
LHAERTE “ BRI ZFAHPOS K IR Bt B A3 (201104005) , [ National Science and Technology Support Project;” the

system construction technology research and demonstration of water conservation forest in the upper reaches of the Haihe River” ( No.

2011BAD38BO05) ; National Forestry Industry Research Special Funds for Public Welfare Projects:” the regulation of water forming process of

typical forest vegetation ( No. 201104005). ]

{E& B fr ( Biography) : E34(1989 - ) , 5B  fEEA o0 . EEBIFE A 17 : K - 454%, [ Wang Henian (1989 - ), male, studying master, the
major field is soil and water conservation. E —mail; wanghenian2006@ 126. com ]

* B IEH ( Comespondence author) : RFFHL(1961 - ), 5, 1+, M E., FEBAH A FMKS K LERF%, [ Yu Xinxiao (1961 - ), male,

doctor, professor, the major fields are forestry hydrology, soil and water conservation, et al. ] E — mail : yuxinxiaol 1 1@ 126. com’



702 b

# 29 %

%

2 SRk

Rt B A E R
FE 4 FhARHIF, 735150 E 20 m x 20 m B4R
Yo SR STUAE o, 0 SEIRE M HEA T A 2, 2 SRk
1 B,

2.1

F1 KEHEMBER
Table 1 The overview of experimental plots

HENE firH HI P S Bk

i/a 53 25 43 48

W/ m 137.5 135.2 139.3 130.6

Wi 21 20.5 17 15

/e MK 80  BRA24  FIRA30 B 86

B E 0.8 0.8 0.7 0.6
m@/sﬁa B 4.2 7 5 2.5
Eﬁiﬁfg & 0.5 0.5 1 2

22 TH|EKBEINE
RS KB 3 25 Wi 0 SR F 5 F TDR B
B HEAR K TRIME - T3 B0 £ 355k 8k
RE . BRI LR | m KRS, % 3 4
RGN, SR ERE 1 K. WEat,0 ~40
em FLER THES em DR~ R LBERF K
#,40 cm LAT 4 10 em JRE—WK, 52# 3 B 2008 -

130 -

120 A

HHEKE /mm
= -
g 8 B B

-
Q
i

[~
(=]

08—2010 - 08 Ak 13 &K &,

2.3 tmEkRAUE" "
HIREKERASBEHERL HEARXN:
SWS, =V, xh SWS=7YSWS,

A SWS, % i £EHEEKE (mm) ; SWS
THLEKE (mm) ;V, 5 i LR AR AR
(%) sh J9 50 2B (mm)

THOKH K Z = (SWS, - SWS,) /SWS,
A SWS, FRBENES 1 RIVLHEKE,SWS,
FR n RIGH L RE KR,

3 R ath

it Lok S AEU

WEFFTIX 2008 - 08—2010 - 09 £ phih % A
A L Z R TS KR, TR S M R E K
B, SR 1 0K 4y A s 2840, i 1 TR,

MBI B, & A7 A 7 i H 43 1 8K
AW BRENRE, AR A 61 HIREKEA
BUEA M, FLFEE A" B9 B ITE R
A LK 5 S, ¥ K A
A S SRR BRI T RE e B IR 4 BB,
A 26 A L EKEA BB EER,
AT IR BT 4 A BB

REM(11—4 H) % B K 4 iR £
BRBTHEER, 10 AUGHESRER MY
B SCERARB , A B AR 0 - 8 R WA, T L

3.1

e (U i THL e TP, i B2 J7 B

O @O DTommEoeE o@
B A S H N H AN Y
- - o

L)

~ 0

O @O I @IC @C 0T @ O @
- ™~ b o - I L N - - I -

)|
L=
108
1A
1A

1 Fit ek A TE (2008 -08—2010 -09)

Fig.1 Monthly variation of woodland soil water storage from August 2008 to September 2010
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Fig.2 Profile changes of woodland soil water content: non-growing season (left)/growing season ( right)
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Table 2  Coefficient of variation of woodland soil water content

in different layers

Miiflﬁ LU R T B FHCV
10 0.3030 0.2921 0.3602 0.3575 0.3282
15 0.2497 0.2683 0.3434 0.3286 0.2975
20 0.2295 0.2571 0.3144 0.3026 0.2759
25 0.2270 0.2490 0.2757 0.2851 0.2592
30 0.2116 0.2742 0.2416 0.2524 0.2449
35 0.2029 0.2805 0.2180 0.2364 0.2345
40 0.1647 0.2889 0.2084 0. 216 2 0.2195
50 0.0782 0.2686 0.1730 0.2012 0.1803
60 0.0248 0.2214 0.1331 0.1279 0.1268
>60 0.0226 0.187 0.1113 0.1016 0.1061

3.3 WELRMAREFFMELIASEL
T — YW TR R+ 0 K B L2
[BIRBEAEAL . WERTHTE] ) 2010 - 08 - 19—21, &K
H# 63.4 mm, FjHi 10 d (08 -09—18) fify)5 10 d
(08 ~22—31) RACH B, 2 of -+ M4 K B 52
42010 -08 - 18—31,
3.3 1 T RKEETAN E RS A A
ERMETTR A AR TG K2 T
EREBEF (R2 HATF 0.94) (B 3), BEH T
RN, BRIt S T A T 7 28
Bk o ALK Ak R SR KM 2T B
W REBE R (B2 HATF 0.96) , B0 7 5 A

oM WM AHIR R

LB KR 1%
tr

HOZE BT | 2 FR) 3K A B 2kt e B S SE TR
JERET RIS, 3K 4 Fobko s W R i 4 >
A > JUAE > RIBE X 5 4 BEFP AR R A 8
ARG BB R X TG 10 min 7y 4 KRR
TR B WA, & BUAR B2 4% (0. 78 cm/min) > i
#(0.47 cm/min) > JlI#4 (0.33 cm/min) > ) 4
(0. 16 emv/min) , FIARE F R 5 , 10 1+ 3K 43 #1 5
RHBAR, X TRER B TR RS LM E KR
BB T HAR R, BARE R I REH KR E,
{EA LS 3K A 001, H IR BN T
To
3.3. 2 FHZEHIKFER ST - HEK 4323 (6] 254k B B IR
BRI RETRAH T, s 2+ 84
IKBBITFHRFER, HER R (IR MREZE R R Wb E
TEHRBERIE I 2B (£ 3),H$ 0~40 cm
R HAE B R R B 5 3 A R T R — R R TR S 4
— R T E KB E S H B X Aot 1 3K 4y
RITTERE, AT LB H 0 ~40 em + 2 + K401y im
oy B K 53 B8 0 B4 4 K S8 B (A 100% |, s
99. 68% , H# 83. 60% , ¥ B ¥k 85. 10% ) , HpE F 5
10 d 5,0 ~40 em + 2+ 5K 53 B0 s+
K 5w 4 K 2 50 (IAE 100% , 3144 95. 76% ,
M 92. 49% , 12 % 88. 27% ) , X EBULHA T 1 Bk
KERBETRFERRNNBREE IS (EER
0~40 ecm +J2) KK5r. B4 FHOMGIETR
FUTLREKBRNERRYCRE, RIE WK L8
> I > R > Wi

o BINT mibh A RIBE x RRHCHE

B3 WmEkbLEASRBEETYL

Fig.3  Variation and loss rate of woodland soil water storage after rain
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Table 3  Coefficient of variation of woodland soil water content

in days after rain

HHE/ cm | I/ Rl e RAR
10 0.3100 0.316 5 0.204 0 0.348 8
15 0.248 5 0.2889 0.186 4 0.324 9
20 0.1836 0.259 8 0.160 7 0.2810
25 0.117 1 0.2332 0.146 7 0.263 8
30 0.060 3 0.2151 0.1374 0.2271
35 0.048 1 0.1882 0.127 1 0.198 9
40 0.074 8 0.1836 0.1387 0.166 1
50 0.020 6 0.1237 0.110 6 0.1373
60 0.007 7 0.057 6 0.067 6 0.0720
>60 0.007 8 0.042 1 0.058 1 0.026 4
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4 b5

KEOFFIAN, B m) AR bR R R R
W LKA R R EER 3 ANEF EHE
TEARKRRE B8 T HHOK /N Ak
AR BRE K FIRE K AR AE B3 e , T A = e ) F 2 R
#E - HRINES, BB K EBNMERKRAE
BB AN AP A, SO AR 1) | 0 A
o1, BFFR 45 S R0, A AL RIBE 12 B2 A% 4 Fbk
SGTEEKBERAK, BAXHARNEN, EK
Btk LS K BRI MG B W&
2 I R Y RERE X FTREEE F 7.8 A KB
KEBENMERKERKEN 74% , SEXHIMAH
KA TFHMA 6

2% N o AR R AR R W B T R R IR
FEA TR T AFMRR RN B4 .
MR IR EARRRTEO ~ 110 em L EHH 4
i, HFZESHAEO0 ~ 60 cm; AR R 5 (LR R
£0~90 cm 29, HEHT0~40 cm +EH; K
MR R 2 A B IR, I3k 120 em, H 437 A X #57,
AR TSR NRAS L ERE L HEK
BEERFABARRYBRWNEETERAHTELREE
BEHERRY SR ERREBRA T BREY
S5HRAE 576 0 L 2 BT B, 5 146 0 R B
RAMZ R 53X LK LG EEYWH,

L. AR 1 5K 53 A B G B B A WAL, 7]

s e e (11— A) JEFEH(5—6 A) A
(78 H) HIBHA(9—10 A)4 1 BrE.

2. bk 13K 4B e B AR (L 5 B A S 0 S e
MMHBETFR)HEE B R RUMEE L ERE
RS TS , A AL R ZN M+ 2 TR BE T R SRR Y
RESHE K.

3.HARBEMERETRERN T, LEIKES
MRERBE _RERWXR, LR E RS
FR R, SHEN' WAL RAR. hK
HREVLEEKBREWEREEHABHEREX
R, MAPFAR KA ELSGH, KT H
KESWERBBE KRB R

4. Bt REAKEREGEWIFET R, TEEMW
AR R E 3%, ZE R XL R 1L XAk FE K 0
~40 em MY 12,

% % 3Tk ( References)

[1] He Qihua, He Shuihua, Bao Weikai. Research on dynamies of soil
moisture in arid and semiarid mountainous areas[ J]. Journal of
Mountain Science, 2003,21(2) : 149 - 156 [ i 5% fal k%, 41
SR TRETREX I+ BK B BMA0I). e,
2003,21(2) ;149 - 156]

Che Kejun, Fu Huien. The structure and function of the water con-

[2

[

servation forest ecosystems in Qilian Mountains[ ] ]. Scientia Silvae
Sinicae, 1998, 34(5):29 -37 [ R 49, TR, MBE LK FEHK
ASREEH SRR T]. Ak R 2 ,1998,34(5) .29 -
37]

[3] Yuan Hhuanying, Xu Ximing. Soil Water Dynamics of Plantations in
Sub ~ arid Gully and Hilly Regions of the Loess Plateau[ J]. Journal
of Northwest Forestry University, 2004, 19(2):5 -8 [ 3%,
HY BEAFETEERWEXATHLRKS S EHR
[J]. PUIEAREBE 23] ,2004,19(2) : 5 -8 ]

(4] Kong Liang, Meng Kuanhong, Chen Yu, et al. Soil Water Dynamic
of Several Species of Shrubs in East Mountainous Areas of Hei-
longjiang Province [ J]. Journal of Northeast Forestry University,
2005, 33(5) :44 -46 [ T4, R BT, % BREILERBUL
AR HOK S SR T]. AR K 2 1), 2005,33
(5):44 -46] ‘

[5] Duan Zhenghu, Xiao Honglang, Song Yaoxuan, et al. Soil water
variation in different terrains and influence on plant in Lanzhou sub-
urb on western Loess Plateau{ J]. Journal of Desert Research, 2006,
26(4): 522 -526 [ Br g, H LR, KB, % XL AFER
ZMNTRS ARSI £ 5K 23 e BT Y w4 (]
7 i#,2006,26(4) ;522 - 526 ]

[6] Huang Zhigang, OUYANG Zhiyun, Li Fengrui, et al. Spatial and
temporal dynamics in soil water storage under different use types of
sloping fields: a case study in a highland region of southern China
[J]. Acta Pedographica Sinica, 2009, 29(6) ;3137 - 3146 { & &
WL BREEZ, T8, . B R KR RS R o A+ R



706 ¥ 29 %

KAL) £ E#R,2009,29(6) :3137 ~3146]

[7] Wang Jun, Fu Bojie. Spatiotemporal variability of soil moisture in
small catchment on Loess plateau semivariograms| J]. Acta Pedo-
graphica Sinica, 2000,55(1) :84 -91 [ ¥ &, f{aR. & + LB
ANV LR PR 3T + K S e S S A B ()] s
##,2000,55(1) ; 84 -91]

[8] Wang Mengben, Li Hongjian. Water ecology of the Populus simonil
plantation in northwestern Shanxi[ J]. Acta Ecological Sinica, 1996,
16(3): 232 -237 [ A, FYE. T DI HHKIES
FIBTFE[T]. A% ,1996,16(3) 1232 ~237 ]

[9] Zhao Zhong, Li Peng, Wang Naijiang. Distribution patterns of root
systems of main planting tree species in Weibei Loess Plateau[ ] ].
Chinese Journal of Applied Ecology, 2000, 11(1) ;37 -39 [ @5,

228, ETHIL. WAL T A 8 B AR AR R 43 A R AT B
F(1]. B A A48 ,2000,11 (1) 37 -39]
[10] Le — Roux X, Bariac T, Mariotti A. Spatial partitioning of the soil
water resource between grass and shrub components in a West Afri-
can humid savanna[ J]. Oecologia, 1995, 104; 147 - 155
[11] Whitaker M P. Small — scale spatial variability of soil moisture and
hydraulic conductivity in a semi2arid rangeland soil in Arizona
[D]. Tucson: The University of Arizona, 1993
[12] Gomez P A, Alvarez R J, Albaladejo J, et al. Spatial patterns and
temporal stability of soil moisture across a range of scales in a semi
arid environment[J]. Hydrological Processes, 2000, 14; 1 261 —
1277

Soil Water Dynamics of Four Advantage Forest in Beijing Mountain Area

WANG Henian, YU Xinxiao, LI Yitao

( Key Laboratory of Soil and Water Conservation & Desertification Combating of the Ministry of Education,

Beijing Forestry University, Beijing 100083, China)

Abstract: The soil water dynamics of four main mountain forests in Beijing ( Platycladus, Pinus tabulaeformis, Ro-

binia pseudoacacia, and Quercus variabilis) was studied by using Time Domain Reflectometry (TDR). The results

showed that: There was a significant variation in soil water storage; it can be divided into stable period ( November

= April) , consumed period (May — June) , accumulated period (July - August) , and subsided period ( September

- October). After rain and persistent drought conditions, soil water and its loss rate had a quadratic function with

drought duration days. Both precipitation and subsequent continuing drought most effected surface soil.

Key words: Beijing mountain area; forest; soil water; dynamics



[HRREE ...

JER L KA -3k 2 3 A

(=" TR,  ABE,  Z58%, WANG Henian, Y(U) Xinxiao, LI Yitao
5 AT Jbmt MO K2, K - AR5 T A By 1A 207 5 o s 50 =, k51100083
L i g ISTIC PRU]

S|4 Journal of Mountain Science

50 2011, 29 (6)

L AR KA R 5 R Xl R K 5 AR A D FIE ST - 224 2003 (02)

2. By AR R AR L KRR A A AR e A S DI RERIBFSE DITFIRE SCT -l B~ 1998 (05)

3. g VE R B b U 5 RV AR XN AR K 5 B A0S TR S0 ] - P JbbR 2% B 244 2004 (02)

4. fL5E; S0 %5 MRS SRRV AR 40 L E AR 1338 7K 53 h A Ak DR80T = 4B Akolk R 2% 2240 2005 (05)

5. B R AR B v R S N T AR SRR B 1K) 13K o AR A SR R IR a3 A DI TR SCT =R [EV I 2006 (04)
6. NI BRBHAE = s 2R 8 9y Fe b XA RIS A H Dy 53K 23 3h s T8 3] =R 2254 2009 (06)

7R A FE R SR S R LK A I S A T R DS 0] - b AE4R 2000 (01)

8. i A U Wi JE AN AR S B ASHITETE 1996 (03)

9. UG Y VT I v R R A AR AR RIS DRI 3] - B T ZE 244 2000 (01)

10. Le—Roux X;Bariac T;Mariotti A Spatial partitioning of the soil water resource between grass and shrub components

in a West African humid savanna 1995

11. Whitaker M P Small-scale spatial variability of soil moisture and hydraulic conductivity in a semiZarid

rangeland soil in Arizona 1993

12. Gomez P A;Alvarez R J;Albaladejo J Spatial patterns and temporal stability of soil moisture across a range of

scales in a semi arid environment 2000

A CHERE: http://d. wanfangdata. com. cn/Periodical sdxb201106009. aspx



http://d.wanfangdata.com.cn/Periodical_sdxb201106009.aspx
http://www.wanfangdata.com.cn/
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e7%8e%8b%e8%b4%ba%e5%b9%b4%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e4%bd%99%e6%96%b0%e6%99%93%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%9d%8e%e8%bd%b6%e6%b6%9b%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22WANG+Henian%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Y(U)+Xinxiao%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22LI+Yitao%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Organization%3a%22%e5%8c%97%e4%ba%ac%e6%9e%97%e4%b8%9a%e5%a4%a7%e5%ad%a6%2c%e6%b0%b4%e5%9c%9f%e4%bf%9d%e6%8c%81%e4%b8%8e%e8%8d%92%e6%bc%a0%e5%8c%96%e9%98%b2%e6%b2%bb%e6%95%99%e8%82%b2%e9%83%a8%e9%87%8d%e7%82%b9%e5%ae%9e%e9%aa%8c%e5%ae%a4%2c%e5%8c%97%e4%ba%ac100083%22+DBID%3aWF_QK
http://c.wanfangdata.com.cn/periodical-sdxb.aspx
http://c.wanfangdata.com.cn/periodical-sdxb.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e4%bd%95%e5%85%b6%e5%8d%8e%3b%e4%bd%95%e6%b0%b4%e5%8d%8e%3b%e5%8c%85%e7%bb%b4%e6%a5%b7%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/Periodical_sdxb200302003.aspx
http://c.wanfangdata.com.cn/periodical-sdxb.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e8%bd%a6%e5%85%8b%e9%92%a7%3b%e4%bb%98%e8%be%89%e6%81%a9%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/Periodical_lykx199805004.aspx
http://c.wanfangdata.com.cn/periodical-lykx.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%8e%9f%e7%84%95%e8%8b%b1%3b%e8%ae%b8%e5%96%9c%e6%98%8e%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/Periodical_xblxyxb200402002.aspx
http://c.wanfangdata.com.cn/periodical-xblxyxb.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%ad%94%e4%ba%ae%3b%e8%92%99%e5%ae%bd%e5%ae%8f%3b%e9%99%88%e5%ae%87%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/Periodical_dblydxxb200505016.aspx
http://c.wanfangdata.com.cn/periodical-dblydxxb.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%ae%b5%e4%ba%89%e8%99%8e%3b%e8%82%96%e6%b4%aa%e6%b5%aa%3b%e5%ae%8b%e8%80%80%e9%80%89%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/Periodical_zgsm200604003.aspx
http://c.wanfangdata.com.cn/periodical-zgsm.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%bb%84%e5%bf%97%e5%88%9a%3b%e6%ac%a7%e9%98%b3%e5%bf%97%e4%ba%91%3b%e6%9d%8e%e9%94%8b%e7%91%9e%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/Periodical_stxb200906044.aspx
http://c.wanfangdata.com.cn/periodical-stxb.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e7%8e%8b%e5%86%9b%3b%e5%82%85%e4%bc%af%e6%9d%b0%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/Periodical_dlxb200001010.aspx
http://c.wanfangdata.com.cn/periodical-dlxb.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e7%8e%8b%e5%ad%9f%e6%9c%ac%3b%e6%9d%8e%e6%b4%aa%e5%bb%ba%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/ExternalResource-sdxb201106009%5e8.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e8%b5%b5%e5%bf%a0%3b%e6%9d%8e%e9%b9%8f%3b%e7%8e%8b%e4%b9%83%e6%b1%9f%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/Periodical_yystxb200001010.aspx
http://c.wanfangdata.com.cn/periodical-yystxb.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Le-Roux+X%3bBariac+T%3bMariotti+A%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/ExternalResource-sdxb201106009%5e10.aspx
http://d.wanfangdata.com.cn/ExternalResource-sdxb201106009%5e10.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Whitaker+M+P%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/ExternalResource-sdxb201106009%5e11.aspx
http://d.wanfangdata.com.cn/ExternalResource-sdxb201106009%5e11.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Gomez+P+A%3bAlvarez+R+J%3bAlbaladejo+J%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/ExternalResource-sdxb201106009%5e12.aspx
http://d.wanfangdata.com.cn/ExternalResource-sdxb201106009%5e12.aspx
http://d.wanfangdata.com.cn/Periodical_sdxb201106009.aspx

