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2.1.1 (mm), Q.(mm)
RZ
’ 0= R+B 9)
_.  |P=P-E k
P=E e D R=R+Qs-Q, (10)
P=0 R N
P<E (2)
E=E-P °
P ,mm;FE Q (mm)
,mm; F, ,mm Q=0+0, (11)
2.1.2 2.2
P GR3 . AB C,
P,(mm) P.(mm), E, Lo 80% , .
E,(mm), 1, . . o
P o P P GR3 6 , 3) ()
5
[ 2 2 N (5 ) 2 N (7) )
A{l—(i) tanh(P" ) 2
A A
P= S P (3) 10%  90%(
1+A—tanh( A” ) 1), o
P=P.-F, (4) 1 GR3
A S s Tablel GR3 model parameters needed to be calibrated
mm ;tanh( ) o 80%
E 0 E A mm 350 [100, 1200]
l , S ﬁ B mm 90 [20, 300]
EnS ( 2_7 )
E= AS (5) c ( ) 1.7 [1.1,2.9]
A+E,( Z—A— )
S 3
S=S+P—F, 6)
3.1
S
GR3
2.1.3 O ’ X A ’ 7
o o :@
’ : ;@
1E)AN
5 5
o2 il 2 o 2 o
UH(/'):(%) -(%) (1<j<int(C)+1) (7)
2
int(C)+1 Table2 The basic information of the representative basins
Z UH(I):I (8) /km? /mm
=1
! 5013 1763
:UH ;C 3] 10190 1060
sint( ) . 1649 1050
2623 790
,10%( 1 4623 720
,90%( 1 Qo) 1037 741
o B R (mm) 981 741
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Table3 The hydrological data of the study areas
( ~ ) ( ~ ) ( ~ )
3 " 9a Sa 3a
(2004~2012) (2005~2009) (2010~2012)
22a 11la 10a
17 1d
(1976~1997) (1977~1987) (1988~1997)
5 " 9a Sa 3a
(2002~2010) (2003~2007) (2008~2010)
11a Ta 3a
9 2h
(2002~2012) (2003~2009) (2010~2012)
9a Sa 3a
18 2h
(2003~2011) (2004~2008) (2009~2011)
8a 4a 3a
4 6h
(2006~2013) (2007~2010) (2011~2013)
8a 4a 3a
4 6h
(2006~2013) (2007~2010) (2011~2013)
3.3 , 1., BE
, , 0 - RE
o (NS). ,  RE=1,
(NS_SQ) . (BE). 332
(RE), 4, ; (
4 >>[10]
Table4 The error evaluation functions of GR3 model . o BE
. [=20%,20%] . NS
N LS00 NS>0.90 ,0.90=NS=0.70
> (Q0—00) y 0.70>NS=0.50 °
NS_SQ 1- 2 (Vv Qu -V Qs )2 4
> (VQo -0, )
BE = 4.1
o 1 210,04 GR3
z 0
¢ 5, NS . 80%
Q, ;0 ;Q, ; GR3 .
sV, . NS_SQ : , 70%
33.1 ;  GR3 .
4 , BE | , L 20%
. NS.NS_SQ ; GR3 , RE
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GR3 o GR3 o ) N
, NS 75% ,BE , N N o
+20% ; NS 70% ,BE , GR3
+20% ; , o
5
Table5 The results of GR3 model continuous simulation for each basin
NS NS_SQ BE RE
0.90 0.95 0.83 0.90 -8% 2% 0.67 0.71
0.92 0.92 0.90 0.89 2% 11% 0.74 0.70
0.85 0.78 0.70 0.65 -17% 2% 0.57 0.46
0.82 0.72 0.69 0.66 1% 15% 0.43 0.44
0.80 0.81 0.69 0.68 -12% 20% 0.55 0.48
0.88 0.72 0.68 0.45 16% -18% 0.45 0.45
0.78 0.84 0.70 0.79 -6% -14% 0.53 0.62
4.2 NS 0.90;23 BE
GR3 , +20% ;17 BE  +20% o
Y 9 ’ A ’
23 o 6 )
23 NS 0.70 , N 17 o
6 .
Table6 The simulation results of the floods which were studied in the Yangtze river and the Huaihe river basin
/10%m? /m?es™!
NS
BE!% BE%
20060427 9.95 9.97 0 3328 2976 -11 0.97
20080602 17.32 20.41 18 4458 4588 3 0.94
20100630 22.70 22.32 -2 5025 5093 1 0.99
20110603 20.26 22.70 12 4449 4094 -8 0.90
20120422 5.35 5.37 0 3232 3012 -7 0.97
20120804 10.75 11.78 10 5507 6767 23 0.91
19770716 13.12 13.16 0 2700 2816 4 0.95
19800616 13.93 13.57 -3 4310 4209 -2 0.98
19820717 48.17 46.62 -3 4070 4274 5 0.95
19830719 9.56 10.83 13 3620 3291 -9 0.97
19870815 22.22 22.79 3 4240 3621 -15 0.90
19890527 12.32 11.80 -4 5000 3810 -24 0.93
19890730 15.33 16.61 8 3360 3511 4 0.95
19910611 11.66 11.77 3990 4166 4 0.99
19910627 15.80 17.24 9 4020 3721 -7 0.92
19961026 12.49 11.43 -8 3270 2638 -19 0.95
19961026 12.49 11.43 -8 3270 2638 -19 0.95
20020619 3.06 3.35 9 1227 894 =27 0.83
20030625 222 2.17 -2 684 697 2 0.93
20050703 5.25 5.55 6 2023 1587 =22 0.86
20070711 2.54 2.80 10 817 751 -8 0.73
20080717 3.32 3.19 -4 1212 774 -36 0.72
20100715 2.50 2.87 15 966 842 -13 0.88
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A Three-parameter Hydrological Model and Its Application in China
CHEN Huili, YANG Xiaoliu
(College of Urban and Environmental Sciences, Peking University, Beijing 100871, China)

Abstract: GR3 has a simple structure, a parsimonious number of parameters which are easy to be calibrated. It is a lumped and

conceptual hydrological model for rainfall-runoff simulation. In order to test its applicability in China, seven representative basins

were selected from the river systems of the Yangtze, Yellow, Huaihe and Songhuajiang. The simulation was assessed with 4 criteria.

The study demonstrates that GR3 is satisfactory in long term continuous and event simulation and water balance, stable between the

periods of simulation and validation, and has better performance in humid areas than semi—humid ones. It can be concluded that

GR3 is applicable in China.

Key words: three—parameter; GR3 model; rainfall-runoff



