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Fig. 1 Measured section profile distribution of Lasa river downstream
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Fig. 2 Measured river cross sections
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Table 1 Measured section profile information of Lasa river downstream
e B Tf 44 FR KB K R Em  FoKBE IO M FKEE IO /m ZE HiE
1 JE G IK ST WA 3847 3.1 7.3 91.856°E 29.937°N
2 TEIEAT WA 3845 2.8 7.4 91.846°E 29.929°N
3 BRI 3844 3.1 8.0 91.833°E 29.922°N
4 FLIG IS W if 3823 3.6 6.8 91.761°E 29.874°N
5 AT TR W 3806 2.5 5.6 91.703°E 29.848°N
6 MR LK 3745 2.6 5.8 91.500°F 29.813°N
7 MRJE Wy v 3742 32 6.1 91.481°E 29.803°N
8 M T T 3726 3.6 6.2 91.431°E 29.772°N
9 AR L Ui 3711 3.8 7.1 91.417°E 29.705°N
10 KA 3698 2.7 7.3 91.362°E 29.683°N
11 IR U I 3674 2.3 7.5 91.291°E 29.673°N
12 E YA W/ ] 3665 2.7 7.9 91.195°E 29.655°N
13 P il Wr e 3659 1.9 7.0 91.159°E 29.640°N
14 e A8 DS T T 3635 22 6.5 91.016°E 29.611°N
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Fig. 3 River water width extracted from Google Earth
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Fig. 4 Generalized shape of the river cross section

4) N TR U TR 5 T D TR AR 25 A e — i {8
AT TE B AL TR

&4 v, BCD 3= A W it R 7K 513k K Wi ) | A 0%
AR s ABDE S 1 MEWTIH , SENERRIE , BD Ak /K 17K 1H 58 , AE
g KB T G5 3 s ABCDE i SE AL W T T AR

A58 YT 3 DB T A A K 4 7K T FE B BD=100 m, $5 K
TR CG=3 m, 7EF KW AY7K I T8 BE AE=200 m , iz KIKIR CF=
7 mo W C RS AT A(-100,7) \B(-50,3) .€(0,0) .D
(50,3) \E(100,7) ,iZ Wi b5t s 2 1 Sl i i HiR T Y
ARG B REFOR

Yz—%—l ~100<X<-50 (1)
3x? ~

Y 5500 50<X <50 (2)

Y_%—l 50<X<100 (3)

ST W SCHRE, 0K A LB D E S5 AR AR bR A R
AN A, 1 B Sh A (L 2E 1 AB 1 1 DE 31 5 9% J5 R BT
ST 0 R (X (2) ) FERE A Ar 7 1) B 10 m 59047
2k BCD 4% A5 0 e FRAHL 5 o J K R A o R oo R i AR
MIKE 3k F-25 A 35 i BCD B 43 Wi Ttk - 1 T g A SE 45112
F2HR,

F2  HHUAIE RTE AR RN SE 5]
Table 2 Examples of input values of simulated river cross sections

T A= X P Y Wi -5 X P Y
1 -100 0 7 8 10 110 0.12
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Table 3 River water width of each cross section in wet and dry seasons

e W 44 LS P

FE ] FK A 8 FE /m FEIHT ] AT P2 /m
1 S K S BT 2014-12-01 100 2007-10-26 150
2 TR TR 2014-12-01 130 2007-10-26 180
3 EEINi) 2014-12-01 120 2007-10-26 160
4 FLC I Wit 2010-02-08 153 2012-09-05 210
5 A7 T-RIBr 2014-12-01 120 2007-10-26 160
6 MR L dire i 1 2014-12-01 140 2011-10-24 160
7 MRJE T 2010-12-07 110 2011-10-24 170
8 MRJE T U 2010-12-07 100 2011-10-24 140
9 TR L i I 2011-11-26 120 2011-10-24 150
10 AW 2011-11-26 110 2004-09-12 210
11 IRPCT i I 2016-02-15 120 2012-09-30 250
12 P T e 2016-02-15 70 2016-10-16 250
13 E DA T 2016-02-15 120 2016-10-16 220
14 e AE DT e 2016-02-15 100 2016-10-16 210

Fz4 HEBRAE
Table 4 Equation of the generalized cross section shape

¥ W A 24 PR W ey A
1 JEZIK Y=-0.168X-5.3(-75<X<-50) ; Y=(3.1/2500) X* (-50<X=<50) ; Y=0.168X-5.3(50<X<75)
2 Uy ¥=-0.184X-9.16(-90<X<-65) ; Y=(2.8/4225) X* (-65<X<65) ; Y=0.184X-9.16(65<X<90)
3 EEIN ¥=-0.223X-9.82(-80<X<-58) ; Y=(3.1/3364) X*(-58<X<58) ; ¥=0.223X-9.82(58<X<80)
4 FLeIA Y=-0.16X-9.2(~105<X<-77) ; Y=(3.6/6400) X*(-77<X<77) ; Y=0.16X-9.2(77<X<105)
5 BT Y=-0.155X-6.8(-80<X<-60) ; Y=(2.5/3600) X*(-60<X<60) ; ¥=0.155X—6.8 (60<X<80)
6 M L Y=-0.32X-19.8(-80<X<-70) ; Y=(2.6/4900) X*(-70<X<70) ; Y=0.32X-19.8(70<X<80)
7 ME ¥=-0.097X-2.1(-85<X<-55) ; Y=(3.2/3025) X*(-55<X<55) ; Y=0.097X-2.1(55<X<85)
8 MR i Y=-0.13X-2.9(=70<X<-50) ; Y=(3.6/2500) X*(-50<X<50) ; Y=0.13X-2.9(50<X<70)
9 IR LR ¥=-0.22X-9.4(-75<X<-60) ; Y=(3.8/3600 ) X*(—60<X<60) ; Y=0.22X-9.4(60<X<75)
10 IR ¥=-0.092X-2.3(-105<X<-55) ; Y=(2.7/3025) X*(-55<X<55) ; Y=0.092X-2.36(55<X<105)
11 IKHCT iR ¥=-0.08X-2.5(~125<X<-60) ; Y=(2.3/3600) X*(-60<X<60) ; Y=0.08X-2.5 (60<X<125)
12 A Y=-0.058X-0.68(~125<X<-35) ; Y=(2.7/1225 ) X*(-35<X<35) ; Y=0.058 X-0.68(35<X<125)
13 SO Y=-0.1X-4(-110<X<-60) ; Y=(2/3600) X*(-60<X<60) ; Y=0.1X-4(60<X<110)
14 W e B P il Y=-0.078X-1.71(-105<X<-50) ; Y=(2.2/2500) X’ (-50<X<50) ; Y=0.078X~1.71(50<X<105)
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Fig. 5 Calibration of channel roughness curve

3.2 KALXFEE

SR SR AT S H A AR AR B o R B
G390 3 B — 1 DRI T A T AR 5 SR 2 S e BT . AR B AR
BRI R 455 R LSH , 46 £h B GE0G , Z 5 A gl ¥ ke b
ST A LR BN O km, [ R ARSI, KA
SYATE B B b R R Bk R i T AR 43 R 0.
53.331, 100.224 km, 43 ] i o~ LSHO. LSH53331 LI K&
LSH100224, KA LANE 6 FirR

W& 6 F3E 5 7~ , 78 LSHO . LSH53331 . LSH100224 4t ,
JHIARE A U T 452 784 5 S0 D T A 28 3 7 7K A A G R 4053 0l
470.988.0.998 .0.995 , A /K A3 2= (REAL T T 315308 — S
T THEAE ) 5 R (-0.400,0.414) , FE7K 351 Ak K 7K 57 2230
FEl43 3R (~0.172,0.414) F1(-0.400,0.360) . {GB 3839—83 il
b 7 7K 75 G W HEIORR T 08 H AR SN 5 5 ) AE , —Feim]

VBT R P 10 4R Bl H S35 909 PRI f;
Wi H i, BRI AE SEPRK RS 2 i b, R AR AL D
T A28 S DR T 2R AT 7K Bl ) 2T B KA 22 BN
SAEKN2E
3.3 imiEITLE

TR K Bl R A SR ) SR R P A Y
BTG LI E 5 57 R AR SCHR BT AE S T4 S 0 1 T
FIABEAL BT T8 25 SR — B R bR 2 — o Sk —3K,
PEHCLSHO . LSH53331 , LSH 100224 &b Wt [f] 14 3 38 47 %) 43
Mro Ui AR Ak B0 0 B 7 BT s, 78 LSHO, LSH53331
LSH100224 A2k, FH 52100 U T A5 764 FARE Fho Ui 1A 760 3-8 f D T
T SEA 2, AHIE R BT 311 0.990,0.999 ,0.939, L1437 18
ZEVE IR A (=0.357,0.373) , 7K S RIAR 7K 30 37 3 2 51 1Rl 43531
$9(-0.265,0.373) F1(~0.357,0.155 ) , S 7K i 45 F AR

3849 3728 3651
— WEIE — — L — WERbE — — Rl —— WEWE — —EETE

3847 3726 3649

£ 2 g
LSL100224

E LSHO A\ % LSH53331 121%

3845 3724 3647

3843 3722 3645

N N »H “9\ \‘Q\ o & > “9\ \p\ o
2\ A7 N\ S 2 o A7 S o
,“9\’5Q qp\b'“w @\b'“ @\b‘ q'“{\ =~ o q’@b'g S ,»@:\ '!P\@
B i) k) i i)
(a) LSHO (b) LSH53331 (c) LSH100224

E6 KGR E L ik
Fig. 6 Water level change curve over time
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Table 5 Analysis of computed results of the generalized cross section and the measured section

W LSHO LSH53331 LSH100224
" . i/ COD %/ . L) COD %/ . T/ COD ¥/
Bilm 2= IKAE /m - ) IKA /m i B JKAE /m B B
(m-s™) (mg-L™") (m-s™) (mg-L") (m-s™) (mg-L™")
/N -0.4 -0.04 0 -0.172 -0.162 -0.45 -0.126 -0.357 -0.369
R 0.31 0.208 0 -0.003 -0.019 0.787 0.414 0.373 0.122
NSO -0.031 0.08 0 -0.028 -0.057 0.216 0.158 -0.102 -0.055
b2 0.129 0.097 0 0.05 0.024 0.403 0.114 0.145 0.149
r 0.988 0.99 1 0.998 0.999 0.645 0.995 0.939 0.99

p (1=365)  p<0.001  p<0.001  p<0.001  p<0.001  p<0.001  p<0.001  p<0.001  p<0.001  p<0.001
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Fig. 7 Water velocity change curve over time
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Fig. 8 Curve of concentration of COD over time
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Determination of river cross section for 1-D water quality model in
area without observation data

LU Min', JIN Tiantian’, YIN Jing’, SU Huidong'

1. College of Earth Environmental Science, Lanzhou University, Lanzhou 730000, China
2. State Key Laboratory of Simulation and Regulation of Water Cycle in River Basin, China Institute of Water Resources and
Hydropower Research, Beijing 100038, China

Abstract The hydrodynamic and water quality model is widely used in the water environmental capacity calculation. However, the
establishing of the model depends very much on the cross section data, which are sometimes not available, especially in medium and small
river areas of West China. In this paper, the Google Earth remote sensing images, the maximum river water depth obtained from the field
measurement and a piecewise mathematical model are combined to acquire the generalized cross section data. The MIKE, the hydrodynamic
and water quality model worldwidely used, is adopted to test the generalized cross section data. The 1-D hydrodynamic and water quality
models are established with the generalized cross section data and the cross section data obtained from field measurement, respectively. The
method is tested through a comparison of the outputs (including the water level, the flow velocity, and the pollutant density) of the two
models with different cross section inputs. According to the result, no significant differences are found between the two models in the water
level, the flow velocity, and the pollutant density at the upper, middle and lower sections of the simulated river segment. It is emphasized
that identical parameters, except the cross section data, are used for the models. The consistency of two model outputs can be improved
further through the input of the field water level, the flow velocity, and the pollutant density. This research provides a simple and
convenient way to establish the cross section file for building the 1-D Hydrodynamic and quality model under the MIKE11 in the areas
where the measured cross section data are not available.

Keywords river with less data; 1-D model hydrodynamic and water quality; generalized cross section; Google Earth remote sensing image
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