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Review on some issues of ecohydrology research at the watershed scale
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Abstract: Based on the leading aspect of the international ecohydrology development, the two primary subjects—the
ecohydrological process and ecological water resource research field with their research progress of watershed ecohydrology
currently are reviewed in this paper. Under the situation of global changing, the corresponding strategy of watershed ecological
process towards hydrology circulation and the sustainable management about water-soil interface of watershed that based on
land use and land coverage change are the frontier and core issues of the watershed ecohydrological process in future. According
to ecological water requirement, the problems that exist in ecological water demand field was analyzed, and also the methods
and problems about the evaluation for ecological water demand quantity in inner river channel and outer river channel were
discussed. To set up a more appropriate evaluation system for ecological water demand is the key issue of ecological water
requirement research at present, and a new theory system about water estimate and water programming that consider the
ecological system as a primary water user is the basis of human society sustainable development in future.
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FETEER TEEE FEREHE TER R 7 B R I
Main methods Subcategory methods Main principles Advantages Disadvantages
(DTennant &
Tennant method .
BEANBHRER LT
@Texas &% EEB.ZH:;-BEBEYTRE
Texas method Eﬁ%ﬁﬁ%ﬂfﬁﬁmﬁ;ﬁ MAFHEMXR FERER B SAES RN XFR
QA-M K Conclude the river environ- D —BARRAG L XEHEB R 5 ﬁﬁﬂ:ﬁﬁ H
7K}IE]’E‘1:‘%?£I A-M method © cal basic fl d Simple, easy; little data needed E?jl_

HIM method @KLt B :ﬂenﬂf asic How e;ccorllng once the relationship of the run- It is difficult to set up the ac-
Flow continuum curve E . 1 ret;ommenh. :'a }1&91 off and the water environment curate relationship of runoff
method ' zort zsfe theonmonlfh?;mjr founded; seldom {ield works and aquifer ecosystem
@ r] AF 38 i X ] % e  needed

f
Range of wvariability daily flow
approach
I FELAE R 1 % 1980 9 IR .
5 3 o o B8 e € L SRR O Bk

K1 i , : X, s ER gD Only produce the minimum
Wetted-perimeter Take the wetted perimeter . . , .

HRM method . Simple, little data needed basic environmental flow be-
method as the quality index of the . .

habitat to estimate the exp- longs to especial location

ected channel runoff depended methods

KBEARMESTKESAIE FETAHKBHFEARPHNRE L.

. I ¥ \ 4
RAR RS RAE BB AR EE o OB AT
BESFEORARR  FHRE T LRRT R
Bk Sk Divided the channel ecol- Monthly flow variation of tlood I _ _

- , It needs to obtain the basic-

Holistic method BBM method ogical water demand to season and dry season was con-

: : ) . flow, annual flow and the rec-

basic flow, deposit mainta- sidered; the flow of dry season _

. . . overy tlow, location depended

ined flow and ecological could be regarded as the main

. methods
flood environmental flow
iﬁj 5C \é ’

B e ARG AR R

s E e VKR TREHE R AL AR R A e, LA T

) 48 R J%‘%Hﬂﬁﬁﬁ wABHHREER; BAWNERN PIREH—IHBTE, IR

WIFIM 34 Based t;n the actual para- BT R SRR PRTENRAZER—

W5 Hb 1k IFIM method at rs and the brinc lP ¢ The water quantity of each ¥
Habitat method (@CASIMIR # IELErs ana the principles o consi-dering species and Expensive and time costly, it

CASIMIR method

the hydraulics model, the
channel para-meters and
ecological parameters
model used to dedicate the

environmental flow

environment factor could be
accommodated. The
demand of whole life also could

water

be acquired

is

only adaptable for one or

several reaches of middle or

mi

ni scale channels

(HFETFTEES GIS TR X A

&4 5 K&
RS = ey Xt

K17y 3:"'

ETAKRMEE  XRATHREAS
JEBRES R K B R B MR T B A T K U SRR S B R
B b BRSNS R

SHHIMN LR FEOLT
(4) %

AV S i)

LI

132, R F

Al A R ER AR K L — S RS

A

REAHEFEN AR EZBABIRA
1M RE AR

FEFANESEEY T EMBERAZARRE, LHEXBERBEARER
BItEAR
- TR S GIS SR EWE = J1 7K 5 H)

X .
SRE

mAKMERNERET

X 38 A [A]

I |“'r~

X WY 47 AR

%3‘5%@%%%%%@%

, 3 B AR R EALA =
= 1K R R, R

E SRR 4 X B AL

X7

Ly




900

N

20

fa

it
-
.

¥R

LR

25

L@ RS ARG HIE Y 4

ZRREBR ARG EHEERTRANER T EZ—
- ] 75 Rk 2 e HE 7 R E A
E BRGNS
2R T EBIEREDRAEX KT IETF K 8 B AL 5 H
S TKE.

G An R B R ) 4
L RE T AR B TR R E A TR

RHHIMEGABR AR,

OOEBRRELZEE WE
FRZ A
th AR R FI KBRS IE R T W4

XETEETREURRES
AREBFTKESTIE
R MBI BAETRET KEIA RS

2 3 A

N E B HSET R

A

| REEBEND

FETKE.

!,:{ﬁﬁﬁﬁgj_‘

[ (VN
%77 15 BE K

2l

FoK o B8 Yl AR IR &R, X LR IR AR BB A
H R 3 X 8 n E ' eI ER

a

= S KB B

J7K &

A X B

:"‘%K%B@fﬁ%"ﬁ*% B BT BL M 1
FERR, AR BRERATBRZMNENTET U RPR .~

H) A B R K S A 7 AR D
P& A A KA R Br B8 K 40 R

| SR 5 L P R T BIK R R

RIAERAESREW

B2 FERURE

ERAE — RE K NL A EL, CH B Haj it A

—

A ]

- KR, N

BA

7K 7 s

» BB 43

56 & )

| 8% HY 728 UK A R

I 81

KWERBEZREBRAURNE R, XERNITEIFHEBLITE F W Penman-Monteith, Shuttleworth-Wallace, UL }& Priestly-

Taylor FRBR%{1E
P FAO EFE N EHRIERE

&

Ni#EFT
REHE BEERS GISERHE
i -
FErHRBERBAR.

4 MEBESKXHARRE

= SR A B BE 5 O B X
BRI R R g,
v 1fa
4.1

fa

Fa oy

2 K 33 18

(1) T B3 PR W 35 2% f A=
R Z XFA
11 2 K H) 4
)
(3

R G

= S 1E,
EI N BT & L 9 A
INEM R . EELYHIEML

()2 ERZALT fL 4

1A

RERmRXIUEEHF R AR, RER
SERE 7 B PR SCESF R 2R 1L . ERXFOKCEST A

SIEZN FETREXT K IEH

(3) L # F| A
G2 77 20, R,
BFE 0 AKUE B B 283 AN [E 4

- R 7K 4 38 R BHE M ) X i NDVI

KEREMEGERBARE. H-
BREYERBRITEN FE. R
2R, RREBR/DEE
EHHATHBER SR

- B K X S K B R LA

T K T R AE)

Jg_' E

SBEAMRKICHN ELRELMALKEF
SEHEELER KRR ER

AR ER
(RSB LR T #F KA

(LT A YR F L B F
XA Y SR 2 TR = A R, 1T £
AN = S R eI R O Y

¥

:IB(J)L

X —REER T EHIRHAREH

oW U

EEREARBFAMERE,S5E
E DK X G 5K
= ) s R AL S 1 R AR b B A S R R SRR K AR
JRAR X R FR 3L R b R I A B R ¥ 2
URFENDSRE. EREKGIEA B RN K.

SRR A
:E&ﬂﬁ%ﬂiiﬂﬁﬂ%%%ﬁﬁﬁé
E SRR K SCAE IR IR RO DL XS SRR BEE 2 BRIRIFE AR Rk 100 a B XS RBEK G
BE 7K A8 S 1 5 L 2 RO I RN L 5% T A 8t B R AR g

e Bl 18 /2%

ERFURTFEEBESFFEROEE—
JR R R 41 X 4 3R 3 38URUE R 38 By K BT IR 5 3R 8% ) &R, I A
EBKRBEHERAILTFERBRBENFTERABR.

1M XESHHRR AESHTER
ESHRERNXBATHERSH . R KSHEZRRZE .S TFKZE #TF KEL-
ROoX BB R EKGIEREMUG LR
= AWM M % —LTER, REFF
X PR AT E

Z R, 2 2R R
= A INEE 4 X H

T

™

A

B LRABRZEEHRS
SBEES XY
(EEMBEE N, H

o

*

(35

8 TR SR B R AR R B BUR , R

-4k

IRz

¥

I B 2 1) B AR
= B IKICF B KR NS K

BE b, 7K SCHE 35 /Y HE A ik

1" BACH TR 898 .0 . #]
R ERESAKXEEREZIE
O %

=a

- i ]

15 BB L RN B B R ) il 3 £

E.BNRFEAZEEFHTRH
=B TR L 38k B UK

Ptk 2 B9 &R < T

HEHKLIAENYRBEAR TR -FERRE.

OTREXFEERMEDTKIEHR
MR EER TEHRBETH LIS
A8 -
B AP HRBRBEAREREL
BHYBEURRERKTITH L
R RHETERXS
b 558 |

pe—

FRXAE K
F B E KT AME T Z8F
-5 PR O B R RO e B KO A R A, X R R B R R

XoF-¥X

- 5T Y AT S AR R

N-9:0E S

g

i e

= SEBRS KRB ER
& FR G MK ORI ) B4

i

2]

Y
B4R

% 1 B T K 2 BT
A R B K B4
SR A B A
SR B R R AR -
_mﬁ%ﬁ%#%mxmwivmm

ESIKGITRERE TR
1 F) 3 3 4
S REEY X FHE KA

H Y1 7K 41 38 L AL
ft 5% PH B

RAEEBEKRZERR

AKX AR

BRGNS T L, B A

7 Penman-Monteith 22 N800 2T B SR BUR B3 € MR X B HEH 9 O
5 GIS EARK BB MBERX R
PR LA B T 00 45 2R [ 88 K X4 R 4 3 A O T B
YK BEBER . EEABRTE AL TEERARER

H R’

a] LA iE

TERE
Xt

AR 1E

FRKHARBAEREFERT . F

] 2Bk
HYAH B

7S

- R EA BRI, X
SRENBENVLF R RBEAF OB Z0E, TEEELR
AR B R X SR, AR E T R AE SR BT RFENRK.
I\a:
=G, XA RBAGIENEWMEEER,
i 380K A R B R e AR

fa

i LT

#

—#RK
DL

5 o0
R, = H T
LR WK LB RAERSRE, BEEEKTER N
=R ZUAR AL B LT a0 {458 o 388 2

|

DL BRI K 73 i 38 WR) 2 R SR I BT
E R YK o FE BT BB 3T, 3F
e T ZE MB35, X L 5 3R R A 52
F KRBT
ESKERENERERME SRR B E#5IBANE
E 7K 33 2 B9 R el R 0 4

=1

55 Hh 57



4 3 FRE 2 WEREESKIBIRIER 901

(6) W38 B B2 A K SO B R S AL B B9 SVAT ML AL AL R A K M B W A B K X BB E i B B

7K #432 3 JL R AL L RE AR 481 &S [R] /K SO BRI 2 20 K SO RS, R ER AL T X A2 785 FR 40 B 00 46 5 [l B , 28 T A8 X R 18 0 2%

MESFRMNEBAREN T TFTREXSESHEBERG MR RET T 2 AR RS K SCR T BEESLE AR A R R WAL
SRGEKMERNESKCEUER, BB ERTF

4.2

B K X R ERLSF.

X
h

He 25 7K BE IR SR
(DEMSHANESEKETINMERNEY UTEXEAHEY (LBRAEFEKRRT) AR HFT KR K5 B

BERNLERER, MM TERESTFKE . AMFEREURERFHEERMEZ, THBEAERRERFENSMHESRA

7K B8 U5 B A [F] 7 SR A 5 DX S K 8 48 o g DX K B R #E T b Fu BR A A R SR AR A A KA F B AR R B 2HIEAE K

o oy

SHEER B THEXHKRREETEREENERURBZEL T XTEHBX I KM KEERSESRGEKERIER,

ZITEFAABRE ETEREEANBAEBESREN KT REBWNENERHESTKENRER, RN AHERHE

él_- AT

AN, BEXMITEESTKERTEN T %

RAFTKETINMHN R ENESKIXERESS BRI RIMER S 1

— HTHRERR . KXSEETHNEREAARAYOE FRERBRITENESTKEMARENEHRIEZSFFE TR
kﬂ@&iﬁ BAREME AL ROBHRYE. ARBENBEFREA T FERESRENMAXLABMUESTKRIENFE. B
BUKXERABEM  EE44EZRZENAKBEEERABR, THEBISGHEBITELASTEARE URERLERAFE XBHES
AKX BFEEM EHRESTEREETEREZTKEFM B LBZHE.

O E B AESAEHNRBEKEFE PN EFRFAEARGR ATHKEEENMERRETEREAKCIENZ BEXE

EASBEMAXABHERURKERREENE. ERATRPRBET I T EREBKAREHTHEHNN.EHEBES

FKKBSFSMES  HATHRBASHERNEFERET AN BTN RAE BEFRBERANMNRYRHE. T2 X

AKRBESBEANAMANSER AR RPITERNBEESZHUARBEF SHSRABRANSF BFTE—PRHDESHENE

FAIREEBRELHEGCERIFNKRERESHHE N . SHAKBEREEFRFARRGKERIISER . XMHEREKX

HBSESIBRENE S  ETRENHKEATKIIHE, BEREAKRRBRAHNARS BRBTANEERE.

References:

[1] Covich A. Water and ecosystems. In:P. H. Gleick, ed. Water in crisis: A guide to the world’s fresh water resources. Oxford University
Press, New York, New York, USA., 1993. 40~55.

[ 2] LiuC M. Analysis of balance about water supply and demand in the 21° century of China: Ecological water resource studying. China
Water Resources, 1999,(10):18~20. |

[ 3] Zalewski M, et al. Ecohydrology-A new paradigm for the sustainable use of aquatic resources, International Hydrological Programme.
IHP-V, No. 7. 1997.

[ 4] XiaJ, Sun X T. The progress and prospect of water cycle study in western China. Advance in Earth Sciences, 2003,18(18) :58~67.

5] Ward ] V and J A Stanford. The ecology of regulated streams. New York, USA ;Plenum Press,1978.

[ 6 ] Bovee K D. Development and evaluation of habitat suitability criteria for use in the instream flow incremental methodology, Instream
Flow Information Paper No. 21, US Fish and Wild life Service. Biological Report 86(7), Washington, D. C. , 19886.

[ 7] Petts G E. water allocation to protect river ecosystems. Regulated Rivers: Res. Management, 1996,12:353~365.

| 8 ] UNESCO. Ecohydrology-advanced study course, IHP-V, theme 2, Paris, 2000.

[ 9] Wassen W J, Grootjans A P. Ecohydrology: an interdisciplinary approach for wetland management and restoration. Vegetation, 1996,
126:1~4.

[10] Baird A J. & Wilby,R L, eds. Eco-Aydrology. Plants and Water in Terrestrial and Aquatic Environments. Routledge, London, UK. ,
1999.

[11] Fred S, Carlos C M, Amy G, et al. Everglades Consolidated Report: Ecological effects of hydrology. 2004.

[12] Garth W. Redfield. Ecological research for aquatic science and environmental restoration in south Florida. Ecological Applications; 2000,
10(4): 990~1005.

[13] LTER Network. Ecological Hydrology—— Intersite comparison of long-term streamflow records from forested basins in Oregon, New
Hampshire, North Carolina, and Puerto Rico. In: http://lternet. edu/documents/Newsletters.

[14] Post DA, GE Grant and JA Jones. New developments in ecological hydrology expand research opportunities. EOS,1998,79(43):517,
526.

[15] Jos Von Asmuth and Kees Mass. The method of IRM: a new method of groundwater and eco-hydrological modeling. TAHS publ, 2001,

269: 51~258.



902 £ 5 % W 25 ¥
[16] Environment Canada. Water use and supply project: The sources, use and future demand of Great Lakes water at a sub-basin level and

[17]
[18]

[19]
[20]

[21]
[22]
(23]
[24]

[25]
[26]

[27]

128 ]

[29]
[30_
(31]
[32_
[33_

[34]

(35]
[36]

[37]

[38]

L39]

140

[41]

[42]

[43]

[44]
145 ]
[46]

the potential implications of climate change. In: http://www. on. ec. gc. ca.

Robert B Jackson, Stephen R Carpenter, Clifford N Dahm, et al. Ecological Applications, 2001, 11(4) . 1027~1045.

Catherine M Pringle, Guest Editor, and Mary Barber. The Land-Water Interface: Science for a Sustainable Biosphere. Ecological
Applications, 2000, 10 (4): 939~940.

Liu S R. Hydrology Ecological function law of forest ecosystem in China. Beijing; China Forestry Publishing House, 1996. 107 ~203.
Hornbeck ] W, Adams M B, Corbett E S, et al. Long-term impacts of forest treatments on water yield: a summary for northeastern
United States. J. Hydrology. » 1993, 150 :323~344.

Likens G E, Bormann F H, et al. Biogeochemistry of a forested ecosystem. New York, Springer-verlag, 1996. 1~54.

NESCO. Ecohydrology processes in small basins. THP-V, theme 2, Paris. 1997.

Verburg K, Ross P ] and Bristow K L. SWIMv2. 1 user manual, Divisional Report of the CSIRO Division of Soils No. 130, 1996,
Feyen L, Vazque z R, Christiaens K,et al. Application of a distributed physically-based hydrological model to a medium size catchment.
Hydrology and Earth System Sciences, 2000, 4 (1) 47~63.

Beven K ]. Distributed hydrological modeling. John Wiley & Sons, New York, 1997. 348.

Von Asmuth ] R, Grootjans A P, Lammerts E J, et al. ‘Eco-hydrological modeling using response characteristics of hydrological
systems’. Proceedings ICWRER Conference, Dresden, 2002.

Palmer M A, Covich A P, Lake S, et al. Linkages between aquatic sediment biota and life above sediments as potential drivers of
biodiversity and ecological processes, Bio. Science,2000, 50 : 1062~1075.

Bernt Matheussen, Robin L Kirschbaum, Iris A Goodman, et al. Effects of land cover change on streamflow in the interior Columbia
River Basin (USA and Canada). Hydrological Processes, 200G, 14 (5): 867~885.

IGBP. IGBP report 43, 1996. 7~30.

NESCO. Ecohydrology processes in small basins. IHP-V, theme 2, Paris, 1997.

UNESCO. Ecohydrology——a new paradigm for the sustainable use of aquatic rescurces, IHP-V, theme 2, Paris, 1997.

UNESCO. Ecohydrology-hydrological and geochemical processes in large river basins, IHP-V, theme 2, Paris, 2001.

Xia J, Sun X T, Feng H L, et al. The challenge of the research about ecological water demand in West China faces. China Water

Resources, 2003,(5):57~60.
Hu Y J, Gao Y X, Wang ] M, et al. Some research results of the test (HEIFEI) in Heihe River. Plateau Meteorology, 1994, 13 (3):225

~236.

Tao Z H, Zuo HC, Hu Y J. The database of Heihe River Test. Plateau Meteorology, 1994, 13 (3):369~376.

Song K C, Kang E S, Lan Y C, et al. Synchronous measurement of land surface processes in typical vegetation landscape zones in the
Heihe River basin. Journal of Glaciology and Geocryology, 2003,(5):552~557.

Chen Y N, LiHW, Xu HL, et al. The influence of groundwater on vegetation in the lower reaches of Tarim River. Acta Geographic
Sinica, 2003, 58 (4) . 542~549.

Raskin P, Hansen E and Margolis R. Water and sustainability: A global outlook. Polestar Series Report Number 4, Stockholm
Environment Institute. Boston, Massachusetts, USA. , 1995.

Gleick P, Loh P, Gomez S,ef al. California water 2020: a sustainable vision. Pacific Institute Report, Pacific Institute for Studies in
Development, Environment, and Security. Oakland, California, USA, 1995.

Lundgvist J, and Gleick P H. Sustaining our waters into the 21st century. Report to the Comprehensive Global Freshwater Assessment
of the United Nations. Stockholm Environment Institute, Stockholm, Sweden, 1996.

Cai Q H, Tang T and Liu | K. Several research hotspots in river ecology. Chinese Journal of Applied Ecology, 2003, 14 (9): 1573~
1577.

Gleick P H. Minimum water requirements for human activities; meeting basic needs. Water International,1996, 21 ; 83~92.

Jill S Baron, LeRoy Poff N, Paul L. Angermeier, Clifford N. Dahm, Peter H. Gleick, Nelson G. Hairston, Robert B. Jackson, Carol
A. Johnston, Rrian D. Richter, and Alan D. Steinmanj. Meeting ecological and societal needs for freshwater. Ecological Applications:.
2002, 12 (5).1247~1260.

DFID. Handbook for the assessment of catchment water demand and use. HR Wallingford, Wallingford, UK,2003, 248.

Xia J, Zheng DY, Liu Q E. Study on evaluation of eco-water demand in northwest China. Hydrology, 2002, § (22):12~17.

Shi Y F, Qu Y G, et al. Reasonable utilization and the carrying capacity of water resources in Urumqi River basin. Beijing: Science Press,

1992.



4 3 ERE % RBREETKCHRIFR 903

[47] Xu X Y, Wang H, Gan H, et al. Theories and methods for the macroeconomic water resource management of North China. Zhengzhou:
Yellow River Water Conservancy Press,1997.

(48] LiL J, Zheng H. Environmental and ecological water consumption of river systems in Haihe-L.uanhe basins. Acta Geographica Sinica,
2000, 55 (4):495~500.

(49] Wang F, Wang H, Chen M ], et al. A study of ecological water requirements in Northwest China. Journal of Natural Resources,2002,
17 (2): 129~137.

[50] Wang X Q, Liu C M, Yang Z F, et al. Method of resolving lowest environmental water demands in river course. Acta Scientiae
Circumstantiae, 2001, 21 (5):544~547.

[51] Wang GX, Cheng G D. Water demand of eco-system and estimate method in arid inland river basins-Take Heihe River basin as an
example. Journal of Desert Research, 2002, 22 (2):129~134.

[52] Jia BQ, Zhang Z Q, Zhang H Q, ef al. On the current research status, problems and future framework of ecological and environmental
water use. Acta Ecologica Sinica, 2002, 22 (10):1734~1740.

[53] Brian D Richter, Ruth Mathews, David L. Harrison, and Robert Wigington. Ecologically sustainable water management; managing river
flows for ecological integrity. Ecological Applications, 2003, 13 (1):.206“‘224.

(54] Xia J, Tan G. Hydrological science towards global change: progress and challenge. Resources Science, 2002, 24 (3):1~7.

[55] John Wainwright, Mark Mulligan and John Thornes. Plants and water in drylands, in: A. J. Baird and R. L. Wilby, Eco-hydrology.
London, Routledge, 1999. 78~123.

[56] Tennant D L. ‘Instream flow regimens for fish, wildlife, recreation, and related environmental resources’ , in Orsborn, J F, and
Allman, C H(eds), Proceedings of Symposium and Specility Conference on Flow Needs II. American Fisheries Society, Bethesda,
Maryland, 1976. 359~ 373.

[57] Vorosmarty C J, Federer C A and Schloss A L. Potential evaporation functions compared on US watersheds: possible implications for
global-scale water balance and terrestrial ecosystem modeling. Journal of Hydrology, 1998, 207 : 147~169.

$ % 3Tk

(2] XEBH.PE 21 e KETF&SH £ KFITE. FEAKHF,1999,(10):18~20.

(4] RENEH. PEHANRRBKEARRHRSRE. RBFFHE,2003,18(18):58~67.

(19] xR PEFKESREK LA, b P EAL 5 RFE, 1996, 107~203.

(33] RZE,EH, FHW. 5. W XA DT KE RS ke k& + EAKF,2003,(5):57~60.

(34] HHBRE . BHE.TNAR.%E. BWRKE HEIFED M — &R HRR. BFES%,1994, 13(3):225~236.

(35] HMEE.AEFS,.PREE R BREEE SRIR, 1994,13(3):369~376.

(36] R, RARM, BEAE,SF. B0 SR 5 0 AE 40 bl 1 R R 2 W a5, oK) £, 2003, (5):552~557.

(37] BRET.ZL4D.HREER,F. IEEARNW T T /KM EERR . BBEER,2003,58(4) . 542~549.

(41] EEREBH, XEER. MRESEFRPHILTHRLBEE. MAHAESFER,2003,14(9): 1573~1577.

(457 EFE AR, XIFR. W K AESFETAKMEE S LA RBEBHT. K 3,2002,5(22):12~17.

(46] FEFEX, MEE,. S F. S8 KW R XK RS AH S AT L B0 R, 1992

(47] HHFE.EHE.HEL,FRE. FIHXEREFOKTRARE S5 HE. M &R KFH R, 1997.

[48] ZWiE,.FL4E. FEFAFRARREESHRETKEITE. MBI, 2000,5504): 495~500.

[49] EF.EW .BFRER ¥ FEEIMRASTAKIE. BRREFIHR.2002,17(2): 129~137.

[50] EWE.HFHE.XNEW. WERDIFREFKEBHETELIKMAHPR. AR ZEF#H, 2001,21(5) :544~547.

(51] FHRE&.BEHG TREABRBEESTKEREGE-UERMRE . FEWPE, 2002,22(2):129~134.

(52] TARE,KER.KOE.Z. AT HAKHAREAR.BAEI T SEFERRR. £, 2002, 22(10):1734~1740.

(54] HFE,RX. KBS KIXHEFHFHRES LK. FHEBF,2002,2403):1~7.




