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Abstract; The water cycle constitutes a set of hydrological processes on various conditions of scales. Hydrological variables
are greatly impacted by time and space parameters, being nonlinear processes related to scale responses. As such, some
parameters established through scale conversion should be available for description of these processes, and the methods
established to interlink / interconnecting the status of parameters with the different scales. Scale conversion is restricted
across different scales ( different hydrological processes). Based on understanding of the hydrological responses and scale
conversion, current artery of hydrology is reductive methods, i. e. deducted method through small scales, over
parameterization has led to a great uncertainty of prediction concerning watersheds because of lack of observation data.
Therefore, scale conversion has become difficult issues focused on the research of hydrological process. Only hydrological
models based on understanding of hydrological processes in relation to scales could provide a satisfactory prediction of
hydrological responses. Predicting action of runoff in space and time is obtained by the dynamic process analysis of the
runoff system across scales. Therefore this paper tries to change scale analysis into an analysis of score of the hydrological
variables and develops the methods of scale conversion, finding from them the potential laws and orders existing at different

scales and searching for their mechanism in order to achieve the universal ways for expressing regulation of hydrological
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processes, and developing the method of scale conversion.

Key Words: hydrological processes; scale conversion; hydrological models
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Fig. 1 The characteristics of watershed heterogeneity
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Table1l Comparison of different scales in hydrology

BRRE LRI FRRRE PR E HKKX T HKSCRE
Research scales Global scales Macroscopical scales Middle scales Catchment Soil hydrological scales
bi S u ksl TR Y v @ B 8% & & WA SRR AR BE AL EEY-RSESE
PEARAGAE Ocean-land hydrologi-  Regional Watershed WL Soil-plant-air continuum
Saptial differentiated cal cycle hydrological cycle hydrological cycle Precipitation,

degree of hydrological

proceses

KIS AR ) 2 %
FRAEAE (TR RUBE)
Temporal differentiated
degree of hydrological
proceses ( Temporal
scale)
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)

Heterogeneity ( Hydro-
logical properties)
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Hydrological
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Multiple years or one
hydrological year
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ARHE , £ IR SR
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acteristics of global
climate change and
the characteristics of
hydrological and me-
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ZER KR,
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Multiple years or one
hydrological year and
rainy season

SRR, B
RY, MR, -
WA R, TR
BREN , B
B, AR

The characteristics of
phenology, potential
transpiration rate,
humidity index,
topography, land use
structure, soil types
as well as their distri-
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and forest disposition
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PR R EE M
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Annual precipitation
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distribution, the
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and forest cover
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AR BN E
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Runoff distribution of
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off coefficient, modu-
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intercept, infiltration,
runoff and confluence
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process of one event
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Contrast researches of
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yield) relationship
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B, g, 4k
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soil thickness, soil tex-
ture, soil water constant,
the characteristics of tree
crown, species transpira-
tion and underground
water table
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PIRRE 2RRE BRRE PVRRE HKK THKCRE
Research scales Global scales Macroscopical scales Middle scales Catchment Soil hydrological scales
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{E3A Atomosphere 1, BB BARBIE B RALE.ER I8
The system of restic- circumfluence and Spatial and temporal Processes of B Processes of precipitati-
tion related to meteorologic process distribution of precip-  precipitation, runoff Processes of precipi- on, infiltration, runoff
scales conversion itation and munoff, and evapotranspiration tation, mnoff, incep- and transpiration
drought and waterlog- tion and transpiration

ging processes.
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ReATI R AR AL NIRRT, GEWEX MR A BGH 2 IRMEK FIZE S BHI B R ARSI = B X URZE (L BUR R AR

* The Global Energy and Water Cycle Experiment (GEWEX) is a program initiated to observe, understand and model the hydrological cycle and ener-
gy fluxes in the atmosphere, at land surface and in the upper oceans. GEWEX is an integrated program of research, observations, and science activities ulti-
mately leading to the prediction of global and regional climate change. The goal of GEWEX is to reproduce and predict, by means of suitable models, the
variations of the global hydrological regime, its impact on atmospheric and surface dynamics, and variations in regional hydrological processes and water re-
sources and their response to changes in the environment, such as the increase in greenhouse gases. GEWEX will provide an order of magnitude improve-
ment in the ability to model global precipitation and evaporation, as well as accurate assessment of the sensitivity of atmospheric radiation and clouds to cli-

mate change.
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Fig.2 The current hydrological simulating models
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Table 2 The hydrological processes as well as their features in responses to scales

FEAERT (B8

Main measured factors

KSR
Hydrological processes

REBBHSH

Parameters of scale conversion

FERE
Slope scale

KEAERE(RERE)

Catchment scale (watershed scale)

BEIE
Interception
process

ABR
Infiltration

process

RS
Boundary
conditions

BEIARMG

Initial conditions

7K 3T R
Hydrological

responses

RS
Boundary
conditions

BEIARMG

Initial conditions

MR AR B B I R
E1E 4

land uses, vegetation types and
leaf area index

HEBE R BIEEH
Wetness index of vegetation
canopy

EERERAMEERE NTE
WEMZER R

Interception of canopy as well as
its interception rates, stem flow
as well as its stem flow rates

HOTE JUART AR AE (3782 J A (20
In(a/tanb ) $6%0) . L HMKFAE
( LR IRARAE )
Topographical geometrical
features such as In ( a/tanb )
index and soil features such as
soil physical features

THREKE

Soil water content

MR A R R HER
E1E 4

land uses, vegetation types and
leaf area index

HEE R IRIEEHR
Wetness index of vegetation
canopy

EERERAMEERE NTE
WEMZR R

Interception of canopy as well as
its interception rates, stem flow
as well as its stem flow rates

HIEA EHRAE K X LR
fE .+ R 4R A 4FAE (3
B R A R0
Topographical assembled
features, catchment geometrical
features and assembled features
of soil types such as probability
distribution of soil thickness

T ($550) =R
Spatial distribution of soil
wetness index

BEERITSH
Statistical parameters
of interception

KALB 3579 B3 0 T WAL
ERBERSH

Parameters of preference flow
resulting from big aperture
seepage, Darcy infiltration and
surface flow
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23
FEMERT (S5
Koo g Main measured factors RERMKSHE
Hydrological processes WHERE HAXRE(FBRE) Parameters of scale conversion
Slope scale Catchment scale (watershed scale)
IR WA R TEG K ERFB L. BE EHERER
Hydrological il Changeable runoff areas
responses Deposited capacity of soil water
and infiltration
BRE RS TR ESFENLEAN BB SERFARLF KABR EEBRAERALH
Runoff Boundary HKE ERTEAKNESENLE ERNRERSH
processes conditions Soil hydraulic conductivity and {AFIEKEBK [ Parameters of preference flow
soil saturated content Soil hydraulic conductivity and resulting from big aperture
spatial soil saturated content of ~ seepage, Darcy infiltration and
distribution resulting from surface flow
topographical parameters
spatial distribution
Py s FEAKHFE (RnAE P BHIR IR Bk SRRt 2 275 RFIE
Initial conditions KRB miR) Characteristics of spatio-
Rainfall characteristics such as  temporal Distribution of
low rainfall intensity with short rainfall parameters
duration or high rainfall
intensity with long
duration, etc.
IR WA R WEWARIER E—NEKKE, L HK S
Hydrological Uniform flow and BEPRERS T SRR IE
responses preference flow Preference flow or dominate
runoff processes in soil water
transfer in a catchment
LR RS PEK SRR K SCR AR T R LARTARFAE T R4 B P i L1 g ]
Conflux processes Boundary EHRAF Density and geometrical feature Time of runoff produced/
conditions Hydrological network and factors  of river network conflux time
of preference flow in slope
hydrological processes
Py s BESENY R ESE BELERIY—EMEEE

Initial conditions

Uniform or preference
characteristics in
infiltration process

RAEBR AR SEAEAFAE
Uniform or preference and
plunger characteristics in
infiltration process

7K ST E AKX ARFEE BEE MERRIER
Hydrological BBURNMBEF KR Riverway flow process
responses HR

Formation and dismantle of
hydrological network, static
state and dynamic as well as
lateral runoff forming and
disappearance.

BRI =R PIRGL , 7= A RIS, REFE R AR . MRy U R BIR T IR/ JE R AR R 0 AR, W3R
T I (8] 52 BR BEFE R B 7= A2 IR O , TE IR RIS , BRABZR K . HLABEAS [ RUBE A% 14 T 35 T S S 4
A ERREREAR , TSR A (SBCTET 7™ 56 Ak [R] /35 TR T A 1) ) =2 be A B, 120 9 2 S 3R B RUBE 4 T LA IR (B R
HH,
3.2 KIUEBPTHRER

KSR HN B AR R BT, B ZE — 2 IEe kA S . e AMTEIEE I S5

HEA RBHBEL S, oo R SRR : (1) B Xk SIS RE RN R B S5
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W, (2)% XSEHYHEE S LS TREE SRR ST ENET I, (3) BIRF B s
AR, AEFHIE BT AL R, HXT TSR A E W7 E /T4

R AB R ID R AIZE R BLSF K SO B 35 AR IR SR K SCE R, BT T BB R KR4
PRAE WK SGI AR BIBEAL , T _EL AT DA 37 TR S RIS st sl E N TREA T PR o

XTI AP — ROR U, 7E— WK S R 5 38 T TR 20 T R A A s A , A B 5 R RE TR 2R FIA
B 5 YR TR AL RS R A B S B R EAE AT B0 W (FRK) 58 P RER BT A8 4k, i T8
RS FTAR AR T , X 2k SO B i AR AR S B7E i) == [ o i ROA RE L , (P8 AL T 48 , (B
e i MBI EHALR R T , W TRRTR U, B RGBTSR  LUREKER TE— RS
REFEREIN(MREE P RE RRE KRR B =28 R SRE S RS BN R B R A B R
e, i LA —RERIWRFAL ; TRER T R IR MR R 5 AR R TT B ), B Stk s i 3
M R EAERARAESE HARTIRE LTI ERY T 28 HrEH KRR

ERRAGER BT , REK AR MG R A EL SIDEZRAEHE, — T, MRERT SRR
HEEREN T AR ERR S WEER A RE T 75— 071, KRR AR X/ R 2 U i 293K (6 i
PRUIEIGRBE SR AR BRI ) 5 B2 W Sl S i 4 ) T B B3 IR Bt TR B A AR, 2
AN RBE AR Py AR L 2 R B ) 40 2 [ ) A e RS T X S AR R SR . AR — MR M BRI
L R ROBEAT T A 3 20 77 SRR R , 435 HAs B sl BB 435 T IS 7E . — MERARHR
SE P Bt 2 BT R R B T R, TR AR e i ) =2 (R 917 O RARSE — A R TR 2 R i R 1Y 37
HR ) IERET TSR BRI T, TR RIEFHER . ISR BRI 4T, NRE
A e AN IR RUBE VIS BB PR 8 7 B B SR, B AT DT BRI AL AR, 35K PR s 7 SCad R 4 U ) 388 Y 3 7 i o
(D) ER(RE) BARR UL RE R A B : [ IR KX 3w [ (R [ DR [BR]]]], X
SRR E R o — MR R (RIE) KRR MM R A, — B Bl & B 2 F — A~
Bro R BRERBVMRIERE B NAMABE R R AR , K SCE B B3 0 A QUG A LR B4R
AW E, M HAIEELZ AR AR ERRZ HE R (2)ERAUAHERIIERIZER, $TE K H
BB SN R 7 R i, RR R T, —NERR LR B R R B R R AR R R 5 IRZE
WHITZ B R . A FEWRZ A 37528 A B AR GER K SUE BERR) WA B, BT LA R 2 16
F 15 B3 He by 38 1 R Y IR B4 7K SO B AR 0BT B 3 S AR AR U

FERWARLG T , T LAEE B MEATFRE . N PR B MR (AR 28, NTABHNRRFNFEE
REFKNFEEMENEHZER, ENHPEE  HRF B NEWE S EEFHHEERT R, AR
REFrREREGIEREARE, RN THRK ABNRR ZEBENFERIRER 8N, BEE
AREZSR. NFERNERZFR T RIESIABURRERZERIUEE, HiL, EOTHECNEARF
REERIREIK B R 2R O 16 32 3, 38 A 3 S VR R T 7E [/ — ROBE AR A4 T Wk P AR B Al
A B 18] i H B S BB A ) ROBE 2 T RO R e O 7 41

B FMBENAR B LR STEERTT R PTR. ECRRSRRERMET , S/KSGIRMRR
P B B LR FR A, (1) FIA R (REPLEY ) S 8UE R 7 T BIT; (2) BB EUER =R 501565 (3)
HERBZERRESWENA R (W FEEMERER) S40; (4) @ GIS Ak KE oHr 2 BN BG
KX HSH, BT T B FK XSRS KIERIRHI R R, 3 S PO RE M R B K SCBIR 22 JEA T4
o T GIS KIUREL, R A o] X G A9 7047 75 35 , Hr s SR AL S Ak SURR B B B4R 5, S DA M 2 [ £
JE K ST BEXT HHEAT T At , Be R SE AL T K U BRI R KA, WS BB MR WM KA-FE 1T T
FEhll o
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