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A fast calculation method for rainstorm and flood in small basin
ZHANG Chengcai', WU Jingjing', WANG Pu!,ZHANG Yu', LIU Jie?
(1. College of Environment & Water Conservancy, Zhengz hou University , Zhengz hou 450001, China;

2. Henan Basic Geographic Inf ormation Center, Zhengzhou 450001, China)
Abstract: Heavy rain is the direct cause of mountain torrents disasters. The early warning, forecast, and risk assessment of
mountain torrents often involve the calculation of a series of heavy rain and flood elements. Because of the huge amount of data,
the traditional method of calculating rainstorm and flood elements based on measured rainfall data is inefficient and difficult to
implement. T he commonly used calculation methods are mostly based on the basin area, net rainfall depth, and the length of corr
fluence. T hey are simple and effective, but deliver poor accuracy. This paper puts forward a fast calculation method for rainst orm
and flood in small basins, combining the traditional method and C# secondary development technology. T his method guarantees
calculation accuracy, and also greatly improves efficiency. The experimental results show that the new calculation method can
generate the results more efficiently and accurately.
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1.1 BREZ A EAEN

VAR N EE 25, 15 Az R o BRI IR, SR )5 T
FAR 0N A I B K PR . BT BT 3K K
G3Ac AR LU/ N IS 1 26 TR DA SR BRI, B DA S Y
Sert R TORE P RE /N IR R M

(1) #4501 h PN,

22 LSRN BN TORF R RS L i TR] PRI R AN — A 1
h, PIHGTESE 1 h (1) B Y ot 2 S S 1) B, AR 5 AH
A1 h PR R A SRR IR B EOR TS
min 8] [5]fE, ﬁﬁ(&iﬁ)ﬁlfﬁ( 1):

rainfall

— LA — ) <G, U2

rainfalls(ti)= < (M2= M1)x 12 ! (1
0 M2 <t SM 5

A rainf alls (1) 'S min 73 B0 BB (mm) 5 o1
95 BRI ) B Mo O BRI TR AR IR 61 M2
W 45 SKCBT L, rainf all 2 X B 6] 1 G 7 B
(mm) s Ms R R R TR ).

(1) #3205 5 min PPN E, 1 h BN =
14 B 12/ 5 min WERT 0, WLS(2)

rainfalli(t )= llgzllrainfalls(ll) (2)

A rainfalli(t2) 4 1 h FEWE (mm), 2 4 1
h fRIf TR)3E Flo
TSRS I
for (int i = 0;i< sh. LastRowNum - 1;i+ + )
{
minutesI[i]= (dt[i, 1] di[i,0]). Days* 24* 12+ (di[i,
1]- dt[i,0]). Hours* 12+ (dt[i, 1]= t[i,0]). Minutes /
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for (int j= k; j< k+ minutesl[i];j+ + )

{
result[ j]= rainFall[ i]/ minutes][i];//— ¥ I & fa)
PI%E 5 4 i B Y

}

k= k+ minutesl[i];
)
(2) KI5y B AR 6
ASCABSE BRI I B KT 4 mm ) B W46
BT, 22— /NI R I /N T 4 mm by R R 45 R
], R4 B W3 . A SEBR AR G
if (result[i]> = 4)// B/NIEERE AT 4 mm
h 2 W AR (]
{
b[d] = i

while (result[i]> = 4[| result[i+ 1]> = 4l result[ i+ 2]
> = 4); /[ IEG =M /N T 4 mm 2% F 45 AU )

Jd] =i- 1;
}
(3) THE BT 25 .

TEAE 47 B B, B Lh L, R 1 h PR
BORAE, B4 1 h e KFEm . T 2 h SORBEW
A ELEE 1 h B RBER L, BRI, 1 h B KW =
SEMARINIL ER 1 h BB AL BORIRIY 2 h 5
KFEME . DA EHE, v[#3H 3 ha6 h J2 12 h & K
B . SRS T

if(max1[j] < result[1])
{

max1[j] = resulif1];
index 1= 1;
}

1.2 BREBZIHHEGTEREIN

TR BOKEEZR, 1 eI ik K3 IR, ARG TR
BE K RIS 1 220 RN B IS ), B I v S ik U g
wEAIEE .,

(1) K53 K IAHIK

AIAEHE T — I Z i KT b — i &1, St
IKFFERIS 21, “F— % i /N T b I, A
P2 (PR N — IR ORI 2 K T i 1,
IR S Z o AR 75 A T SR A AR 1)
(IR T 24 by WUPKE TATRE 1) b — I 220 40 A kK 45 R
W2 25 BRI /NS HE K R RE P, — oA Sk oK
AT 72 h, H b T IR/, — A% 18 2 g Al
TR I L. I SE AR AL W T

if( flow[i + 11> flow[i)
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{
flow _be[ flow _sum | = i;

do

{
} while (flow[i+ 1]
}

(2) TS i

AT T AR R St . R KR AR K
I3 N AT T/NERIE PR AN I IR ) TR]RE 4 BRI B s,
PR IS 053 S0t I8 £ 3k 7K B 2k B B IR RS, T 5
BEAS/NBEIE i AR, B0 7 AR A 3R AR AT RISy — 37 it
Kt BARTHE W (3) -

h= 2(f lowi+ flowz2) X (12— t1)/2 (3)
Lo K B2 f low, A E— %013 (m/
s); o NN —IZ; flow, h R — I ZI R &=
(m’/s) .

T S ARSI

flux[i] + = ((flow[j]+ flow[j+ 1])/2) *
((dth[ j+ 1] - dth[j]).Hours* 60+ (dth[j+ 1]-
dth[j]). Minutes);

(3) Pk AR

ARSI R K e G D0, PRI, U L 221
POpA N k=g I SRP A & 2 et

> = flow[i]);
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Fig. |

Distribution of rainfall stations and

hydrological stations in study basin

1
Tab. 1 Rainfall station data of Gaocheng basin
T8 JFeAL I 4 oAt
/ mm
50620400 1980 04 10 17: 00: 00 1980:04- 10 18:00: 00 2. 50
50620400 1986 04 10 18:00: 00 1986G:04-10 19:00: 00 4. 50
50620400 1986 04 10 19: 00: 00 1986:04- 10 20: 00: 00 4. 70
50620400 1986 04 10 20: 00: 00 1980:04- 10 21: 00: 00 4. 20
50620400 1986 04 10 21:00: 00 19860411 1:00:00 3. 80
50620400 1980 04 11 2:00: 00 1986G:04-114:00:00  0.70
50620400 1986 04 11 18:00: 00 198604 1120:00:00 0. 20
2
Tab.2 Hydrological station data of Gaocheng basin
i i I ) KEi/m WS (mdesl)
50600100  1986:05 13 8:00: 00  241.15 0.21
50600100  1980:05 13 20: 00: 00  241.21 0.45
50600100 198605 13 21:00:00  241.39 1.57
50600100 198005 13 21: 1200  241.64 5.36
50600100  1986:05 13 21: 1800  241.90 22.7
50600100 198605 13 21:36:00  242.27 126
50600100  1980:05 13 22:00: 00  242. 51 220
3
3.1 HEARRG S

RS P — P W R 7K R RO T 5V,
GERLTT LU 3% S B excel FA% L, RO I B T
PR IH SR WL 3,

F R K R T S R R 4 s
HHH AR IE

DA RSGit Jek s i m ft 54l v 2013 45 5 H 26

H I BRR Ry, S (i T A p K& L& 5.

AR 1 h FERE KT 4 mm 4 B4R,
AL —/NITRR I RN T 4 mm b RN 5K, R4 BE
W37 0 VI B 2 L] 2.

W55 R
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3

Tab.3 Rainfall element calculation results of Gaocheng basin

FEEFT T 43 I (1)

ik 9 25 I )

1 h S KPR/ mm

2 h KW F/ mm

3 h KW F/ mm

6 h 5 K FE N H/ mm

1984 08 09 4: 00: 00
1989 07 10 8: 00: 00
1996 09 17 5: 00: 00
2004 09 19 13: 00: 00
2016 07 18 22: 00: 00
201F09 13 21: 00: 00

201305 26 1: 00: 00

1984-08 09 12: 00: 00
1989-07 10 14: 00: 00
1996-09 17 15: 00: 00
2004- 09 19 19: 00: 00
2010-07 19 5: 00: 00
2011-09 14 3: 00: 00

2013- 05 26 9: 00: 00

19. 40
8.50
13.40
10. 10
35.90
6.10
9.70

31.10
16. 20
26.70
18. 00
66. 80

7.90

17. 80

35.40
22.70
33.40
21.30
84.10
10. 50

24. 80

53.50
39.10
49.
33.
149.
24.

38.

4

Tab.4 Flood element calculation results of Gaocheng basin

K T UA B 1) PEIK E5 S i) U IR 221 PRI/ (m 3 s Yt/ )7 m?
198207 31 15: 00: 00 1982 0801 10: 00: 00 1982 08 01 2: 36: 00 390. 00 17.15
198208 01 10: 00: 00 1982 08 01 15: 00: 00 198208 01 11: 00: 00 137. 00 3.43
198208 01 15: 00: 00 1982 08 01 23: 00: 00 1982-08 01 16: 00: 00 100. 00 3.24
1982-08 01 23: 00: 00 1982 08 02 10: 00: 00 1982 08 02 4: 00: 00 149. 00 5.68
1982- 08 02 10: 00: 00 1982 08 02 15: 00: 00 1982 08 02 11: 00: 00 73.90 1.94
1982- 08 02 15: 00: 00 1982 08 03 12: 00: 00 1982- 08 02 18: 30: 00 151. 00 8.71
1983-08 10 5: 54: 00 1983 08 10 11: 00: 00 1983 08 10 8: 00: 00 33.00 0. 84
198308 10 11: 00: 00 1983 08 11 8: 00: 00 198308 10 14: 00: 00 52.00 2.96
1983-08 11 8: 00: 00 1983 08 12 2: 00: 00 198308 11 20: 00: 00 22.00 2.11

5

Tab.5 Measured rainfall data of Gaocheng basin

I 8] 1R TR R 7K 4t/ mm
201305 26 0: 00: 00 201305 26 1: 00: 00 3.1
201305 26 1: 00: 00 2013-05 26 2: 00: 00 4.8
201305 26 2: 00: 00 2013-05 26 3: 00: 00 4.9
201305 26 3:00: 00 201305 26 4: 00: 00 3.7
201305 26 4:00: 00 201305 26 5: 00: 00 2.8 2 2013 5 26
201305 26 5:00:00 201305 26 6: 00: 00 9.7 Fig. 2 Histogram of a rainfall on May 26, 2013
201305 26 6:00: 00 201305 26 7: 00: 00 8.1 6 2013 5 26

Tab.6 Calculation results of rainfall elements in

201305 26 7:00: 00 2013-05 26 8: 00: 00 7.0 Gaocheng basin on May 26, 2013
20130526 8:00: 00  2013-05 26 9: 00: 00 7.2 Ko Wi I 4R I ] R T 45 SR ] lh  2h 3h  6h
201305 26 9:00: 00 201305 26 10: 00: 00 3.2 2013/5/26 1: 00: 00 2013/5/26 10:00:00 9.7 17.8 24.8 38.5
201305 26 10: 00: 00 2013-05 26 11: 00: 00 2.6 i R T DAL 32773 T LK A 68 e gt
201305 26 22: 00: 00  2013-05 26 23: 00: 00 0.3

K.

M 2454551 ho2h.3h A6 h 5 K%
R, T 45 WK 6.

PRSI 7K Sk Ko, 224 1982 42 8 H2 HIY
—Ipikit Lk, WK 3.

MRYEE 3 AT V545 VK T 46 i 1) 3k 45 R
1) OAEIL I 221 0 A Rt R, T AR LR 7,

XL 3R 643K 4 FIF 7, i 13, A

S R s L R 3w s 2

Fig.3 Hydrograph of a flood on August 2, 1982

* 206+ MREHRW



KA e — MM R T RO ACE R P i O i RO

7
Tab.7 Calculation results of flood elements

WOKTFH Mok R MR
© § U 3L I 21
I i i i) BIIAL ) Chaes) g me
1982 08 02 1982-08 03 19820802
15: 00: 00 12: 00: 00 18: 30: 00 151.00 8.71

ASCHR T /Nt i 7 S K B R PR
TR, EOG VSRR N IR B W, SR 5 AR
IR Ko 2% A, PRk A —3 B, LU R TS0
P, 73 HHAS AN B S BN e, o JER 9 /K37 I
R 26, Pk oK, s T EeE B 1 I B, o
SR S . R T 585 ROtk B, 45
REEA, HERIME B

ASCHE I A CH# WS S TR P AT 5
L P AR R 1~ 25, HEEG 45 T
B excel FMHh, KRR w7 VL IIRCR ARG . (2
FEZITEB AT € R IR AE, & H 2% RS IR e 73
IKEERMITE 5, RS2 ERUEL U 00, 1y iz s
IAEVE S I e KR R IS, RRE T 53 12 h i i
KB R, AN AR SEBn MRS DK, L P50
R 12 h (RN, BTz AT BAT e s
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