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Fig. 1 Location of the Huaihe River basin
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Cheng et al,(1998), Liu (1998), 5 X U #ERI KB E
B (1992) in k288 % b L0, HREROH -
[fE-KXBEHEEELD S,
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R L, k&3 E~36 K, AR 112E~121
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BEEh, RREHOFRBIZT TREAKRZ MM
KRS, FIEMiz 502 L, B, FF, B &
CIETEH OB S % Table 1 IR L, EMED EFHE,

Table 1 Topography component ratio in the Huaihe
River basin

mountain  hill plain lowland

0.13 0.19  0.52 0.16

Table 2 Topographic characteristics of the main
stream of the Huaihe River

river segment  length area slope
upper reach 360km 30,630km? 0.05
middle reach  490km  127,530km®  0.003
lower reach 150km 28,840km?  0.004

Table 3 Defferences of hydrological characteristics
among large basins in China (P, Precipita-
tion; E, Evapotranspiration; R, Runoff)

River E/P R/P
Yellow (3 {T) 0.82 0.18
Huaihe(#E ) 0.74  0.26
Yangtz(#HFiL) 0.51 0.49
Pearl (3£iT) 0.48  0.52

PR, BLOTHMBOFAERKELE Table 2 12T T,
MEOBEIZE L TR FEHRE BT E CRESE
DHTEPSDENTVIRABHHNTHY, £k
EMEDOEBELEHL TRIPRESUBEONEBED
THRPDPRAVBELLTETLRD,
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W R, PTEKBRIESABET2RERSE LHE
HEABTIBEANBEHOBBH CMEL, LIEL
W, BFOREVATLAOEBLRAKIIXT S, =
NIZXY, BEAAXREELNAELD Z LR, HERY
WRKERTLEEEFHFOBRMMN GRS EN D, Table
SHEHNOBRKBICHTIRRBE, WIIKE&O W
FERLEBOTHY, EBLET L TIRE O
BRKELERRD L, WBERETORM BV O
BMHEEIRTI LIS,

WK OF LB AKRIIN 878mm TH Y, &
BRI 0EL2&8H 5, MEEHICE
9 % Huainan (U O FEREAKEIZH 1500mm TH 5
A, W P ERC A A D Huaibel 5 T3 650mm BB
ThDH, IOEMBAKEOESFU LEBBRHTHS
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Table 4 Defferences of annual hydrological values between wet years and dry years in the Huaihe River basin

(P, Precipiation; E, Evapotranspiration; R, Runoff; AW,,, soil water increment)

Table 5 Peak discharges and dates of the occurrences of historical floods in 1954, 1956 and 1991 in the Huaihe
River basin (@Qp, peak discharge(m® /sec))

year P(mm) R(mm) FE(mm) AWp(mm) E/P R/P
1954  1350.2 523.7 648.3 48.7 0.48 0.39
1956  1254.3 522.3 717.6 26.3 0.57 0.42
1966 502.7 30.6 584.0 -116.2 1.16 0.06
1978 575.9 22.1 628.2 -72.3 1.09 0.04

Station no. 1954 1956 1991
River Station in Figure 2 date Qp(m®/sec) date Qp(m’/sec) date Qp(m®/sec)
Shigan Jiangji 6 7/6 4,600 8/4 2,860 7/4 3,730
Huaihe Xi xian 5 7/22 5,830 6/8 7,270 6/15 5,240
Huaihe Wangjiaba 4 7/23 9,600 6/9 7,850 6/16 8,000
Huaihe Runheji 3 7/24 8,300 6/11 7,340 6/16 6,940
Huaihe Zhengyangguan 2 7/26 12,700 7/6 7,320 7/11 7,450
Huaihe Bengbu 1 8/5 11,600 6/19 6,940 7/14 7,860
RETD,
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Fig. 3 Heavy rainfall in the Huaihe River basin fron
June 12 to June 14 in 1991
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Fig. 4 Heavy rainfall in the Huaihe River basin fron
June 29 to July 11 in 1991
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Fig. 7 Schematic drawing of a runoff element model

METHD, bIREARDOEMAAIRE RE T
BNRFRAEITHB,

ARBHROEEEBIIIHAARELZ b EICRET
57, FAEAIOFAERITILEDICE-THE
EFZIhd, 2ooGaERELERE, FRBE»HIT
BN Qi(mm) 23R4 L,

Qi = Ai(P - E) (2)
LRFTZLIZTH, 2T, P, PREMNEEY YD
W EHORBRARE, REHETH D,

BEE»S OFHE Qp(mm) iy <o+ P-E®D
L%,

Qo=(P-E)1=A)—Wn+W (3)
'iO+P—ESim 0)&%9

QP=(P_E)(1_Ai)'—W1n+W

i G0+ P — EN1t?

an (2B
TREINS, 2210, o IBRERLATORAME
BofFAKE (mm), W (mm) HBEEFZ TOHK L
BASETHY, REBROBICEFEETS, W, 3K

KESARETHY, (1) Kb
1 .
. Tm _
m=Z;MA=1+bU—AJ (5)
LRB, R,
3 1+b
W =W, (1 - ;) (6)

Thd, REED L OWEQ, i FAKEES(mm)
mz, MHEQ X

Q= Qi + K, 5 (7
LRTZIERTE, 2T, FEFEROETTLEH
AL, AABLTCZ AV Thofiks Z 0f
DEFTNABRELRVHEEZFLEZ26TH D (Niru-
pama et al., 1996),

(2) AEBERETL
Al s L cERNE BBl T 52z, WiE
£ P8 kinematic wave EF AV EZ A VWS, ZOET
NER AR HBERERLELDRETATHY,
EAN-FZHAOMERBE MR L L THRVWHE
BCWEREEN T2 L2 AL TS,
COEFNRBUTOZ>DEELERLLTWS,
1) BRSO LA D ¢ O BEBEC D 5 7 H
D BB EE Ai(z,t) LRE Qi(z,?) DRI,
Ai(z,t) = KiQi(z, )™ (8)
ROBENREBZLTR, L, K, PiiE
Ko EBEEDOERL TS,
2) MTEENOMBEOSHITFEICH O BEHL D
CERRIZELTE b0 LT3,
IDOWBOEMMREEL go(t) 2 EFELLZ LITT
L, Qr, ) RKDXICKET LN TE B,

Qi(z,t) = Qi(0,t) + go(t)x 9)
IhERVBIEICEVEANERE A (z, 1) 13,
Ai(z, 1) = Ki(Qi(0,1) + qo(t)z)™ (10)

L5, MERGiORAERELitELZILICTS
L, MEMARER S(H) X

N N L
= ZS,'(t) = Z/ Ai(z, t)dz (11)

L72oT S(t) it qo(t) PEETHB = L Bbn 5
IIT, NEIWERSETH S,
— %, MEBARERS() BT s EeRE,

Zl(t +Qut ZOt(t) (12)

ThbH, L, L) bk, o 0MAR, 0k
Fi~OfH &, MIXER» S OHRAK, MORT
W~DOFHE, Qo) XMERAETH 0V APFRIC
BOTHRMA»LBLENS QEBRAKROEME
RUEETHD, 22T, HHBEOBRRIIT

§:am=§:mo+@m§ja (13)

LHETE0T, ThEa(12)RCRATEE,

wm

N
B - -wn Y L (19

i=1

Lh, 2bbb () DBKLREE, LoT, (11),
(M) oRI2MAaFBRA L REREITLIENT
FElIt+ At TO gt+ A ZERDDZZ Ltk Y, 5t
HEBEOGt+A)MRREZ, 2D, ZOFETRFAE
OWMBEAIHHBERET D ZEIC LT, BRiihE
BB T AR<METHORBEZHET A LM
TE&>D,

—182—



35

J
3

7
;? :
=

S

34

i

33

&

rd
R
/

=

ia
g

/.

%
S

)

32

AN

vl

31

1 112 113 114

115 116 17 118

Fig. 8 Generated channel network data of the Huaihe River. Solid lines show the channel reaches within the

Huaihe River basin
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Fig. 10 Decomposition of a grid box which includes
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Fig. 13 Channel network of the Shigan River, loca-
tion of grid boxes, and hydrological observa-
tion stations(M: dam site, X: rainfall sta-
tion, O: pan evaporation station, A: dis-
charge station)
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Fig. 18 Estimated actual evapotranspiration for
lower part of the dams
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Fig. 19 Water balance of the Shigan River basin
from May 15 to Sep. 15 in 1998
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Fig. 21 Influence of b on simulated hydrographs
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Fig. 25 Influence of initial value of subsurface stor-
age .5 on simulated hydrographs
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Fig. 26 Comparison between observed and simulated
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Fig. 27 Comparison between observed and simulated
hydrograph at Nianyushan dam site
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Fig. 28 Comparison between observed and simulated
hydrograph at the outlet of the Shigan River
basin
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Fig. 30 Precipitation used for runoff simulations at
the Huaihe River basin
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Construction of Macro Grid Based Hydrological Model
for the Huaihe River Basin in China

Yasuto TACHIKAWA, Takahiro KAWAKAMI*, Yutaka ICHIKAWA®, Kaoru TAKARA
and Michiharu SHIIBA*
*Graduate School of Engineering, Kyoto University

Synopsis

An automatic modeling system to build a macro scale rainfall runoff model is presented and it is
applied to the Huaihe River basin in China. The model parameters are- determined by using the data
sets obtained in the Shigan River basin which is a tributary basin of the Huaihe River basin. To confirm
that the constructed model works correctly, some runoff simulations are carried out.

Keywords: large river basin; the Huaihe river; macro-scale hydrological model; structural modeling method
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