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Table 3 Selected eco-hydrological models and their application field

RE%EH EF XM

K M & %

& N
ki ) & . Philip {8

Rutter # 8 .Gash #{ %), Dalton #i 2 .DCA 8. H H I SMHAKCES SR HWASFRERF TN SREMW L

b d:if 2 beg

Penman-Monteith #{ X1 \Horton M1 . REM A MT . Bk ESEKXFHERNE EFS5KIRGLEEULSTHN.

nEsn
B .FOREST-BGC i {

A Pattern 8. 2 # X K XM B .MARIOLA B BN KXESYND

RMSUE  Monte Carlo M . B/RT X MM

AXSESURNMOLSN SESERER

Derly-Richards # 1. Bowssinesque #03. Hogan Poineuills £ 8ANK. M EREDS - HEH. HETBLE. AR

RELAn MW . Laplace #{ %, Manning {5

HE N EE L

SVAT # 8 .HYDROM # B .SWIMV. 2. 1 iK.SHE #f 1 —-HE—XAYHRERERIE. KRAE. 2R,

M. AL, SCS M. SPAC I . K s ¥ M.

Aaum HYDRROM X &

HESHMRM2ZANEEXR, AR HR&GET LMK
S WREWIR, KRESSAXRATE, WRKXR

~ FEAXAR




320 WP R

nicH

4 ERARXEWRRARRE

AEXEDTKIIROEWIEETEBLREE
By, IE i Vitousek HH g AR ESHD LK
TiHhREGMLEE P TEYEREHETAK
EEBRERKRB SN, B TEZHOFR,
METEYMRUCERFR LR KGMRENA
BBt AR XY 5K X RGNS B
AXBEF AXECHBKNBEMNARRTE,S
BEg 2l HEmiFE KEBHAE N TR, BRTaH
BEFNMERENRERAESKXHED. G
ﬁycmmﬁ—-éz%—-ﬂcmﬁﬂmﬁﬁﬁﬁw—%
A BB OTR.

4.1 EBKNEXRTAR

30 BL 3, W 3 SR K KR B R VE K SCEBR /Y
BEABT, MHERKENRSUBELBERRESE
EZEBRRAKENHIT RN, REXFH KRS
UNMBIERZEKLSRER AR KX ELREH
Rk REBEmMASBEHRALEMEDER RBEX
T RMESRETHEL. mﬁmﬁﬂsm&us
% shxt Kk X ay e,

MR, WFEAEKRNAE KL RE KI5
MUY ERERBEEATERRENSIE. UF
SFRRAKEHENESETREARFHERXRFY
o TR, BIXBI TR TEREZRE
HYaE - SEENRNELHEARXR DU ERY
RBEZHNMRAEAUERSHETRITRR. Rt
REXRELAHESEKR, BRhEmEsh. o Bm
EEARREMAKRELAERNE, BEXREHK
BRHRBNETBRANSE XRANEANTER
TRMEN . GRS EANNYHHRE,ETLA
MERERMEREZETRER.

4.2 KREESKIEMR ,

BARSEEME A MEHIKRNEIL AR s
BHRREHETARNNS BREKEKRE LY
TRAFHENERORELRFE HEREARER
LREMFREPRFARERTERANME. B,
HRRUBAXBRE  REXBRENLRREMN
HYEKXRCLEZHEKBHBETERHR.
EXBRERUERE, BEFEXLHMARKIM
EFENEFEOERAVHBENABRE. AU NA
NOAA/AVHRR DENMRT ¥ M LRRE LER
HYRHB.FBELEAAEBRET RN RER
MRRETHNBERAARXKARBAMOERE

FEl 0 4 0 O 60 T S 2 3 000 3O ) o €50 A
WHEmM OB ERA. BRATURMESRER
EPHHEQ m~1 km FHB)DHXREL RIS
HERM A M EE B G A EREHLADA
B EEE RS, X &M CO, fRE
SMEXHRR LT IR KRS EFRERY

 HREEMNKE. ERBB SRR E E(1~4 km &

BABE), M LEREYHRCEBA ETRED
Z.ER.KHMCO, XENHRBABERHE
BUE BME Y TR RS LWL H,
RAPERFERANBRBRESLEBRESEBRT
SxRdBEEERMNEREBRATRRIESE
B SHBRENESRAEBEEEZER. N
MEBREHANESRESBROER ., L &BAN WK
ZESHKSABRZTR, BB ERRDMHMEE
BYAARD, BRI R 4 (EOS) ¥ B # ¥ bR R
BE 3t 3 7640 7] BB XY X 4K SC R4 Yy BRI e 18 3
BARZEW, ~ERDRALREHRRHBE
B & 38 BB BE A0 £ AR PE RO I ¥ 8 K U SR
R R % B FH M (GCMs), AT X % B GCMs £
BBl -—m R E A L K CUER, T 550 M3
38T K BR X 4 4R W LY RY Ak 2R A A 45 A R B

/N ﬁ#ﬁ**i%‘&*xﬁﬁﬁmm%ﬂgﬁ&ﬁ

mZ—.
ﬁ#*ﬂ%kiéﬁﬁﬁﬂiﬁﬁ.?‘iwkiw
BRAWERERKXR . BEPRKEHREDTE
BHHMEEE<20m W KBREF KT REREY
Bt CO, BB . KEBOEAIRS LB CHEH
B+ N PYRELR b TR EF AT RER
BRROBH AT KR CO, MEABENY
W BEOh, M Y o YRR R NP JE3F, X iR
XX PRI A A RS, LR A
2 HE A TS5, BT LA 2K SO X X M
BrRBNEFIAB TR,
4.3 HEEBKIERR
Eﬁﬂﬁﬂkﬂiﬁﬁlﬁgﬁﬁiﬁﬁim?ﬂﬂﬁ
BFHAR, MAAITFREMESREBERES
B B R EL - EE B LA 2 A,
BIEEY ARRPRARE —EEHRORBAES
REMRRENSHFENEZHRBREFITY
3B SR T 6 B R R LR R BE R X AR KT
EBAXABRF BN, MRERATHEAKE
EFRKXXARBOEME, ELRTRAKKE
KRN, EBRERTLURIIN . 4B RRE



®3m

EIRER EBAIHETARHARE RS

321

EEENRKREFHERERGERPRTES KX
AW LR, XREAMEE BT RFERRHN
HERRBRMS,

$ % 3 (References) ;

{13

2l

3]

(4]

-5]

(6]

7]

£el

. watet in drylands(AJ. In,Baird A ] et al,eds. Eco-hydrology -

(9]

(10]

(111

(123

{13]

Petts G E,Bradley C. I;ydrological and ecological interactions
within river corridors[A]. In, Wilby R L;ed. Contemporary
Hydrology[C]. Chichester; Wiley,1997. 241-271.

Petts G E,Maddock I,Bickerton M,ez al. Linking Hydrology
and Ecology:the Scientific Basis for River Management[M].
Chichester ; Wiley,1995. 1-16.

Divie T J A.Durocher M G, A model to consider the spatial
variability of rainfall partitioning within deciduous canopy 1.
Model description [J ], Hydrological Processes, 1997.11;1
509-1 523.

Divie T J A,Durocher M G. A model to consider the spatial
wariability of rainfall pertitioning within deciduous- canopy 2.
Model parameterization and testing[J]. Hydrological Process-
es,»1997.11¢1 525-1 540. .

Hatton T J,Salvucci G D, Wu H L. Eaglesont’s optimality theo-
ry of an eco-hydrological equilibriutns quo vadis? [1]. Func-
tional Ecology 1997411 :665-674.

IGBP. IGBP report 43;Predicting Glolac Change Impacts on
moumtain Hydrology and Ecology[R}. 1997. 7-30.

Noilhan },Lacarrere P.Do;man A }set al. Defining avea-aver-
age parameters ib meteorological models for land surfaces with
mesoscale heterogeneity[]J]. Journal of Hydrology,1997, 180
(3-4)4302-316.

John Wainwright, Mark Mulligan, John Thornes. Plants and

{C} London;Routledge,1999. 78-128.
Kirkby M ],Baird A J,Diamond S M ,et al. A physically based
process model for hydrology + ¢cology and land degradation in-
seractions[A]. In,Brandt C J, Thornes J B,eds. Mediterranean
Desertification and Land Use [C1. Chichester; Wiley, 1998.
303-354.
Evenari M. The desert environment[A]. In;Evenari M.et al
#ds. Hot Deserts and Shrublands{CJ. Amsterdam ; Elsevier,
1985. 1-9.
Jelich F,Milton 8 J,Dean W R J,ef al. Tree spacing and co-
#xistence in semi-arid #avannas [J3}. Journal of Ecology,
1996,84,583-595.
Bryan D Wheeler. Water and plants in freshwater wetlands
TA). In:Baitd A Jret al eds. Eco-hydrology[CJ. London,
Routledge,1999. 128~157.
Lu Xianguo,He Yan, Yang Qing. The wetland carbon cycle
and its significance in global change[A]. In:Chen Yiyu,ed.
Wetlands Research in China [CJ. Changchun; Jilin Science
and Technology Press,1995. 68-72. (R % E . /4 . 4%. &
 HREFABRHAELRTARHR AL R KER 4. &
BN BRIC]. K28 M AR B B3, 1995, 68-72.]

[14]

[15]

Zhao Kuiyi. The wetlands bio-diversity research and sustain-
able use in China[A]. In:Chen Yiyu,ed. Wetlands Research
in China[C]. Changchun, Jilin Science and Technology Press,
1995. 48-54. (Rl PEBBEWSHRAENHASHEHM
ALA) R EHREQR. PESEISTLCI. &2, ¥ bb 3t 4%
AR R4t ,1995. 48-54. ]

Wang Lixian,Xie Mingshu. The Hydro-ecological Benefit on
Soil and Water Conservation and its Information System of

" Protective Forest in the Mountainous Region[MJ. Beijing:

(16]

{173

{18]

f19]

{20]

C21]

{223

{23

[24]

[25]

(261

Chinese Forestry Press.1998. 1-18. [ . 5%, MBI M. i
BPHhALRBAXESHERRALREIM). X P
A th 3, 1998, 1-19.] .

Ma Xuehua. Forest Hydrology[M]. Beijing:Chinese¢ For-
estry Press,1993. 11-39. {BE 4. FMAKXEIM] dLH,
s bk o AT, 1993, 11-39. ]

Likens G E,Bormann F H,et af. Biogeochemistry of a
Forested Ecosystem[M]. New York Springer-Vierlag, 1996.
1-54.

Liu Shirong. The Regularity of Hydro-ecological Runction of
Forest Ecosystem in China [MJ}. Beijing: Chinese Forestry
Press,1996. 107-203. (X3, PEBHES REKXLES
SRR OMI. Jb R0, s B bkl AL 1996, 109-208. ]
Whitehead P G,Robinsén M. Experimental basin studies—an
inter-national and historical perspective of forest impacts{])
Journal of Hydrology+1993,145,:217-230.

Boon P J,Calow P,Petts G E. River Conservation and Man-
sgement[M]. John Wiley & Sons,1992. 2-18.

Bun Lida,Zhu Jinzhao. The Comprehensive Benefit Research
and Assessment of Soil and Water Conservation Forest Sys-
tem [ M ], Beijing: Chinese Scienceé and Technology Press,
1995. 82-64. [, R, KERE Mk RES VAN
SSEHIMY SR FEMANR YT, 1995, 22-64.
Xu Xisoging. Bvaluation and Quantization of Forest Compre-
hensive Benefit [M]. Beijing; Chinese Forestry Press, 1992.
K £33 2.3-3:2.8 30 S 2 gRENE A TL]- L 30F )
3,10992.]

Xu Xinyi, Wang Hao,Gan Hong,et al, The Theory and
Methods of Macroeconomic Watetr Resources Planning in
Northern China Region[M]. Zhengzhou: Huanghe Hydraulic
Press,1997. 130-232. [ HE. EM, HIL. ¥ LB
SFARERUBILSH M) BM. KW KN YR,
1997. 130-232. ]

Xu Zhongmin. A scenario-based framework for multicriteria

" decision analysis in water carrying capacity [J]. Journal of

Glaciology and Geocryology,1999,21(2):99-106. [+ R&.
MBABARKRERANS AR TR EHAT] Wl
W+ ,1999,21(2):99-106. ] ' '

Wang Genxu,Cheng Guodong. The ecological significance
and functions of hydrology in arid area of China[J]. Environ-
mental Geology.1999,39(3).

Andrew R G Large,Karel Prach. Plants and water in streams
and rivers[A]. In; Baird A J.et alseds. Eco-hydrology[CJ.



822

B IR 53 R

L BUE.

273

£283

{293
{303

{313
[32]
£33]
- [34]

[3s]

£36]
£s7
s8]

f39]

[40]

[41}

f42]

Landon; Routledge,1999. 237-258.
Abtem W. Evapo-transpiration measurements and modeling
for three wetland systems int south Florida[}]. Water Re-
sources Bulletin,1996,32,:465-473.
Chen Guichen,Peng Min,Zhou Lihua,e af. Relationship be-

‘tween ecological environmental change and human activity in

Qinghai lake region:a preliminary study[]], Chinese Journal
of Ecology,1994,13(2) 144-49. [BREESR, A, W40, %. %
WX EEFRNESGARBEHXRGNSTERO) £
i, 1994,13(2):44-49. ]

Bandyopadhyay J,Rodda J €,Kattelmann Ret af. Highland
water-+a Resource of Global Significante{M]. ‘Carnforth,
Perthenon, 1997, 131-156.

Wetzel R G. Plants and water in and adjacent to lakes[A].
In; Baird A J,et al,eds. Eco-hydrology[C]. Lendon;Rout-
fedge. 3999. 270-292.

IGBP. IGBP Report 47:Global OceanEcosystem Dynamics
(GLOBEC) Implementation[R]. 1998. 3-56.

Turner M G. Spatial and ternporal mnalysis of landscape pet-
terns{J ) Landscape Ecology. 1980,4:21-30.

James L D. NSF research in hydrological sciencesf]]. Jour-
nal of Hydrology,1995,172:3+34.

Kalms § D, Sivapalan M. Scale lssues in Hydrological Mod-
#lling[M]. Chichester, . Wiley.1995. 71-88.

Robert L, Wilby, David S Schimel, Seales of interaction in
eco-hydrological velations[ A, Iy Baird A ] et ol ods. Eco-
hydrology[Cl. London;Routledge,1999, :39-66.

Dooge } C I Hydrology in perspective[}}. Hydrological Sci-
ences Journal,1995,33:61-85.

Root T L.Schneider § H. Ecology and climate; research
strategies and implications[]}. Sciencs,19954269:334-341.
Hostetler S W. Hydrologic and atmospheric madels, the
problem of discordant, scales[J Climate Changes19894.37,
345-350,

Dawson T E,Chapin F §. Scaling Phyﬂologxcnl Processes;
Leaf to Globe[M1. New York ; Academic Press.1993.
Anyamba A,Eastman ] R. Interannual wariability of NDVI
over Africa and its relation to El Nino/Southern Qscillation
[J]: Journal of Remote Sensing.1996417:2 5332 548.
Garrison Sposito. Scale Dependence and Scale Invariance in
Hydrology (M}, Cambridge; Cambridge University Press,
'1998. 6-31.

Liu Xinren, Discussion on the ssveral problems of macroscale
hydrological modeling[A]. In; Study on Energy and Hydro-
logical Cycle in Huaihe River Valley[C]. Beijing: Meteorology
Press,1999. [X#H{, KR BEK XK X T A& it
(A R MM MR RS A XMFBIELC) LR NREHMK

(433
(44
[453
{463
£473
(483

{49]

[50}
[513
£s2]

(53

{54]

[ss]

(561

£571

#,1999.] )
Wassen M Jyvan Diggelen R, Wolejko L.+t al. A comparisan
of fens in natural and artificial landscapes[}]. Vegetation.
1996,126,5-26.

Verburg K+Ross P J, Bristow K L. SWIMV3. 1 User Manu-
al, Divisional Report of the CSIRO Division of $oils Ne. 15¢
[R3. 19vs.

Abbott M B,Bathurst ] CCunge ] A.et al. An introductior
to the European Hydrological System-structuare of & physical-
ly based, distributed modelling system{J]. Journal of Hy-
drology, 1986,87:61-77.

Vitousek P M, Mooney H A,Lubchenco ] Hunan domina-
tion of Barth's eco-system[J]. Science,1597,277,494-499,
Burt T P. Long-term study of the natural esvironment-per-
ceptive science or mindless monitoring? [JJ). Progress in
Physical Geography,1594,18,475-496.

Farrell D A. Experimental watersheds,; & historical perspec-
* tivef}3. Journal of Soil and Watrer Conservation, 1995, 59
432-437,

Roush W, Wen rigour meets reahty BN Bﬂenée.m%'%b
813-318. :

Moulin S, Kergoat L, Viovy N.ef al. Global-scale sssessment
of vegetation phenology using NOAA/AVHRR sateltite mea-
surements{]J} Journal of Climate,1997,10:1 15¢-1 170,
Asner G P,Braswell B H,Schimel D S, et al. Ecological re-
search needs from multiangle remote sensing dste[j]. Re-
mote Sensing of Environment+1898,638:156-165.. )

Pickett 8 T AsCacannsso M L, Landscape ecology.spatial
ﬁeterogeneity in ecological system[J]. Science. 1995, 269.

- 881-334.

Xiso Duning,Li Xiushen. Development and prospect of con-
temperary landscape scology[J]. Scientis Geographica Sini-
¢,1997,17(4):356-364. [ BT . EXH. RARNELY
WmamAl)]. AP, 1997,17(4) :356-364. ]

Xiao Duning,Bu Rencang,Li Xiuzhen. Eco-space theoty and
landscape heterogeneity[]}. Acta Ecologica Sinica, 1997,17
(8):453~460. [H BT . HLR. %8, £L5THAILYR
WARHEED]) 4H5¥M.1907,17(5),453-460.]

Baird A ], Wilby R L. Ecorhydrologg{M]. Londm: Rout-
ledge ,1999. 355-358.

Cornell S,Rendell A, Jickells T, Atmospheric inputs of dis-
solved organic nitrogen to the oceans[J]. Nature,1995,376:
243-246.

Dobson A P,Bradshaw A D,Baker A J M. Hopes for the fu-
turey restoration ecology and conservation biology[J} Sei-
ence,1997,277,515-522.



% 3 M FRAF EDBKIMNEFROARS B ‘ 323

CURRENT SITUATION AND PROSPECT OF THE
| ECOLOGICAL HYDROLOGY

WANG Gen-xu'%,QIAN Ju'?,CHENG Guo-dong®
(1. State Key Laboratory of Frozen Soil Engineering, Cold and Arid Regions Environmental and
Engineering Research Institute,Chinese Academy of Sciences,Lanzhou 730000,Chinaj
. 2.8chool of Resources and Environment, Lanzhou University,Lanzhoux 730000,China)

Abstract; The ecological hydrology is a science related to the overlapping parts of the ecology and hy-
drology. Eco-hydrology focuses on studing the relationship between vegetation and water under various
environmental conditions and revealing the eco-hydrological processes of different plants. In recent years,
the development of mathematic models which would be used to model the re-actions between plants and
water and other eco-hydrology models are becoming the important fields in eco-hydrology. Besides that,
the scale is becoming the seriously problem. Trans\foz;ming_ the hydrological and ecological principles and
functions obtained in one scale to the other scales could be the most challenge problem in the future. Re-
cently, with the development of researching in the material and energy circulation related to the global
change in ecological system, study in hydrological and ecological processes and their interaction along alti«
tudinal gradients and the structure and functions of a ecological system, more and more attentions were
paid to the mountain ecological system. During those discipliness one of the most vigorous fields is to
study and develop the.multi-element dynamic models containing regional climate changes, and make the
models have the effectiveness in different scales and various topography or ecological zones, o

Key words :Eco-hydrology; Ecological systems Hydrological processes; Eco-hydrological model.



