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Effects of rainfall spatial inconsistency on flood inundation processes in the Xixian New Area
CHEN Guangzhao, HOU Jingming, ZHANG Yangwei, KANG Peiying, TONG Yu, WEI Bingqian
(State Key Laboratory of Eco-hydraulics in Northwest Arid Region of China , Xi'an
University of Technology »Xi'an 710048 ,China)
Abstract; The effects of rainfall spatial inconsistency on urban flood inundation was investigated in this study with a numerical
model under the conditions of designed rainstorm and uneven coefficient C, from different return periods for the Xixian New Ar-
ea, Shaanxi Province, China. Total volumes of peak waterlogging, volumes of severe peak waterlogging and their reduction rates
under uniform rainfall were compared and analyzed. It is found that the waterlogging volumes under uneven spatial distribution
decreases in each return periods in comparison with the spatial uniform rainfall. . The waterlogging reduction magnitudes under
uneven rainfall increases as the C, value increases for every return period. , For example, when the C, values are 0.07,0.11,0. 15 and
0. 2, the reduction rates are 2. 05%~1. 94%,3. 00% ~3. 02% ,4. 23% ~4. 08% , 4. 86 % ~5. 10% , respectively. In the case of severe
waterlogging, in comparison with spatial uniform rainfall with same C, values, the longer the return period, the higher the reduction
amount of waterlogging increases. For example, when the C, value are 0.07,0.11,0.15 and 0. 2, the reduction rates are 2.00% to

2.51%,2.60% to 3.82%,3.66% to 4. 98% ,and 3.80% to 5. 83% . respectively. The simulation demonstrates the effects of rain-
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fall spatial inconsistency on urban flood inundation and provides a theoretical basis for urban flood management.

Key words: spatial distribution of rainfall; urban flood inundation; non-uniform coefficient; Thiessen polygon method; numerical

simulation; accumulated water volume
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Fig. 1 Location of study area
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Tab. 1 Land use types and parameters
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Fig. 5 Rainfall spatial distribution
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Tab. 2 Location and number of meteorological stations
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Fig. 7 Design hyetographs of the storm with different C, values in the return period of 2 years
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LA E ||
E3 id
Ly
= 08 EL
» U8 :n-:
4 R —d Rl
ni
() » - 'YEit Pﬂ:h' FEEEEE 'H-F.
i Tamh  Za0n deon bW iRm0 i TamM TaOn O WEN O SAMD G000 Tam
LY [T 1
b AI0AR Il Qs 1l
13 L
In ek |
: o |
F e £||
v e *p
TR 15 -
B3 (TE
i, e TRerET WA - eemess WEm&R
O FAME A0 000 AN G030 T3 fi PG S N AL RINME 72D
it il LR
RS bl b

B9 FKEEKIEEMSETHEST L

Fig. 9 Comparisons of simulated and analytical water volumes

KXKRFR 4] -



178 F4M wAGLHE S AR FE 2019 4 8 A

I 5 SIBE FE A TF X R L3 4, & 0
FRUKRR FE AR AP 55 S I 50 A A0 o 2% A UL 1) 3 T
N 57 UK R S S B W R AR . Al AR RS
BOs A PR ARG PR . T A BEE TR A ()
A AE—SOPE XTI T N B R e B EAR S 5T .
QZé%hXAJ 4)
AP Q ABUKE (M) 5 A ICH 5 5 Ry PIA%
BTG RE h RRIRS KR (m) 5 A RIS AL (m?) .
£ EREKERES TSR

Tab. 4 Comparisons of simulated and measured inundations

P R TE AR /m? PIB7 RUKIA/ em
RS

S S (LD S
BOEsILB: 162151 >1600 55 =50
gi— AR B 464.21 =480 35 =30
i BRI B 1566.12  >1600 40 =40
T HE P AT 916.94 =1 000 50 >25
R SE AR B 770.11 =800 33 =30
3 RO

3.1 AFRRKEZTHHN

AR SR BUK HIECR S AL PR B T 45 TR R 345
FEREXT B BUK R R B A R

=(@Q—Q)/Q,X100% (5)
s £ R BUK ISR (%) 5 Qu N FEFE 25 Al A 2 5
LT RUK A I (m?) 5 QK 23 ] #4947 1%
L BUK B IE(H (m*)

SBUKE AT RIS X AR RUK SO . 2%
PR b T 3 b s B P B UK s AR 9T 5 BEUKIR KT 3 em
FUK B 2 20058 KIS BUK S . # AT C,
(BT BORUK B (AT EL A, 45 F BT SE 1T 4K
P LI 10, AR Cy AT IR G TT 25 R ILE 11,

NLLRE L

» "
—_— b+

s — - — —_——

Sawuiiy

|

1AL EL

_I UL s L] e ———

| (W0

T -II.I.' nii NE] T
i

B 10 WiERKkSRIEE
Fig. 10 Peak volumes of inundation
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Fig. 12 Peak volumes of serious inundation
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Fig. 13 Peak volume decrements of serious inundation
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