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Fig. 1 Schematic of section construction
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Fig. 2 The distribution of cross-sections and the location

of the gauging station and the boundaries
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Tab. 1 Relative error of cross-sectional area
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Fig. 3 Comparison of cross-sections

3.3 KA FHEMEHEKE

217 HEC-RAS 1D A5 78 75 2 o] 318 5% W 167 119 b
TEBERE LAAAERIRE S . IR B S B9 DX B
F R (DEM) , 73 B4 3 m, B8 2004 4
X\ Frances #[8] (2004 42 9 A 1 H 0000 % 2004 4F
9 H 8 H 00:00).2017 4E X Irma HA[H] (2017 4F 9
H 7 H 00:00 % 2017 4F 9 J] 14 H 00.:00) f1 2014
6 H 17 HZE 2014 4£ 6 A 24 H By Hk K 6 i
L, B A EAE R A AR R AR A, T
MRS A A% R XU S ] A5, 900 46 A5 F o i
S R A T T I R W AG A B AL L KOl 20 s, 15
025 SR dy s s (R] AT B A 1200 s,

FEAR Il B S — AN EE S W
X Y T ] 7 M PR RS0 AR, AR COK ik
THHEYE ) 45 AR OC SCHR 7 ORE, T 1B R %0k 0. 015 ~
0. 035, JAJBMEREZE - 0. 075~0. 150, 254 BFFE X ]
T Z BN R T 1) SEBRAR B o R 2 S 500 e A BUE

¢ 566 ¢« #HFREFLHE

m}% 2 o
R 2B EREREUE

Tab. 2 Parameter (Manning coefficient )

4 PR A 5 1 SOBEE A AT 1
1 0.1 0. 020 000 0.1
T 2 0.1 0. 044 849 0.1
T 3 0.1 0. 034 046 0.1

HEC-RAS 1D-2D #i#1 f HEC-RAS 1D f#i#1
PR K I 9 4 3 8l DX A5 21 i A ) 580 7
—YERIA LA b RN T Pz DX M U R 2R
1B s KU Y 2 0 3 DX Sl 3 (R AR 4 56 [ b o A
21 )7 (USGS) 1 = 1 R FH A (NLCD) o XA [7] 4 by
FIFHZE R Sr X AL ER BT X P AR RIS T 4431 A R
REUE W 3.

AHIFSE S EE H 1) A5 0 3 A T T A X K
T HERLALL A 52 R o (] — K gl SR 2544 v iy
RO 15 i S YT 3 A AT T M TR B S ), Hofth 28K



K. % HT DEM iy 9 38 W A4 38 B O vk Bk AR HER B A

BRI

R3 AR TREEZKEREE

Tab. 3 Roughness values of different underlying surface types
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Fig. 4 Simulated water level and observed water level with modified cross-section at the gauging station
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Fig. 5 Relationship between simulation error

and measured water elevation
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Fig. 6 Comparison of simulated flow between the modified cross-sections and measured cross-sections at the gauging station
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Fig. 7 Comparison of flooded areas of different cross-sections
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Fig. 8 Comparison of maximum submerged area
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cross-sections at different submerged depths

1£ HEC-RAS 1D-2D # 7 fy 4 A~z XE Tt
4 7294 M Bl A% T R I 6 4 i T IR L R
ey I T - S0 T AT AR UL A A SR AT AL B
B G2 Trma 8 XU E] 6 /> ML B e i) 3 V50 3ot A
ARG 7K B 1K IF 5] | 348 P K TR A K D ek s 25 2R A
10,

P10 S o 75 2t DX Hhoa) s W 7 AR A 1
i A A S I B 4k . HEC-RAS 1D-2D 2R 4

et W IFT N BB A6 5 e b S e e RS K IR s FLAT 5%
JH S0 W B L~ A ] A 8k K 21 2k B[] R SR i
WA TR DL 149 12 7K o 7 W bR S5 00 D 1 {ELRE AR R 22
Ko BT B K I R AR ZE AR 4 he BAYR
o 30 e SR ) Y O R PO A AR BE K B Ik [R]
Y B RN A Dy s T T A i T T RE A8 1) 45 S
W AT RS ADLSCIR 2 TR T T W THT 6 08 1 1%
DI A T R R BE KA

5 & it

DA ] 5 2 L 30K M A 203 ] 3R] T 95 A 441
T TE W T 23 0Kk I8 T DEM H He48 Jks | S
{65 0 AR SC A ) T S B R R 9 N X R R
HEC-RAS 1D, HEC-RAS 1D-2D #5425 48 550 5 1)
B, FEEERUT

DEM B 145 86 7K 3 @5 HiAF e R BRYE »
THOL & RSl P i 200 7oK LT B P
DEM s o PR i) it i 2 A 58 73 19 - DEM. Wi 4
ML RE T AN &2 8 AT DEM W 353t A K o7
55 SEPR MK A R AN ARAT A BB 1 B TR
JEE A8 1 55 68 P 5 D0 e ) A AU SR AT A T
w22 .

SR FHAR SCHR Hh ) e W 1 449 3 149 757 0% DEM
JKTET AT BR800 2R A A0 3 9 I 6 PR K G A AU
AEA 1 215 ol P S 3t 00 2 Y 3 A A 500 A 142
SRS AT T R T 1T A DEM S04 B 32 4R Uk .

HFRELE « 569 -



%20% %3 BAE G AR CE IO

2022 % 6 A

A AE T DEM BERE A A T T8 A i i %508k 26 17 ot
T LT 24 St ) S0 AR A ] A g A

1M DEM B fe) 2 SeBk i i AL .

B 10 Sy i AL i i T B i IR B B R KR

Fig. 10 Water depth of submerged typical points in measured cross-sections and modified cross-sections
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DEM-based improved method for river cross-sections modification
and evaluation of flood routing accuracy
ZHANG Wenting"?, LI Zhixuan' ,ZHANG Xingnan' , LIU Yongzhi**

(1. College of Hydrology and Water Resource , Hohai University , Nanjing 210098 ,China; 2. The State Key Laboratory of
Hydrology-Water Resources and Hydraulic Engineering s Nanjing 210098, China;3. Hydrology and Water
Resources Department s Nanjing Hydraulic Research Institute , Nanjing 210009 ,China)

Abstract : River cross-section data is necessary for one-dimensional and one-two-dimensional coupled hydrodynamic flood routing
numerical simulations. However, river cross-section field measurement is time-consuming, labor-intensive, and expensive. Under
a sudden flood, it is impossible to carry out on-site measurements when modeling the emergency flood evolution. Rapid acquisi-

tion of river section data is the key to hydrodynamic flood evolution model modeling.

To solve the above-mentioned problems, two methods for river cross-section are proposed. One is to directly extract river
cross-sections (called DEM cross-sections) based on the digital elevation model(DEM) ,and the other is the improved cross-sec-
tion construction method using parabola. The elevation at the thalweg is corrected by the lowest point elevation correction coef-
ficient k (called constructed cross-sections). T'wo sets of river section data is obtained by the above two methods as the main in-
put of the hydrodynamic simulation software HEC-RAS to carry out one-dimensional and one-two-dimensional coupled hydro-
dynamic numerical simulations,and then simulation results are compared with the flood routing results modeled by the measured
river section data to evaluate the effect of rapid acquisition of the two river sections.

The research method is applied in the lower reaches of the Miami River in Florida, USA. Two typical floods in 2004,2017
and 2014 are selected to analyze the differences in the simulation results of flood evolution under two different cross-sections.
The results show that the simulated water level of the measured cross-sections and constructed cross-sections are consistent
with the observed water level process,and the simulated maximum inundation range is very close to the results of the model
based on the measured cross-sections. In the simulation scheme using the DEM cross-sections, the average error of the simulated
water level is up to 3. 57 m. The maximum submergence range is calculated using the model based on the DEM cross-sections
which is larger than measured cross-sections.

DEM data has limitations in accurate hydraulic modeling. The description of the riverbed by DEM data is insufficient due to
the ignorance of the terrain below the water surface as LIDAR scanned the terrain. The overflow capability provide by the DEM
cross-sections is insufficient. The water level calculated by the DEM cross-sections is not consistent with the actual observed
water level process,and the simulated submergence depth and submerged range deviate from the simulation results using the
measured cross-sections. In the flood routing simulation, using the improved cross-section construction method proposed to cor-
rect the DEM data below the water surface can achieve similar to field measured river cross-section data, which is better than
the method of directly extracting the river cross-section only from DEM data. By improving the river cross-section data in the
digital elevation model data, the time and effort required for field survey. The methods of obtaining river cross-section data apply
to plain river network areas,and the DEM data has a high resolution. In the future study of mountainous rivers or areas with on-
ly coarse DEM that can be obtained., the accuracy and applicability of different acquisition methods of river cross-section data to
the calculation results of the hydrodynamic model still need to be further studied.

Key words: hydrodynamics; river cross-sections;digital elevation model; flooding modeling; HEC-RAS
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