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Fig.1 DEM of the research basin

3 Jizwt

F T ISR P AR AL R A W R R A G
FEAE WO A % R OBk SR Bk vk K 1 T
AR YL b Ak e T DX A B R AT R R A B
NKFE ARG E W T O SR R 22
KRRV S, RARBE S R E
3.1 Wi EWIHE

WG R B oK B K B4 K R, R
Pearson—Il 4 1 25 3E 47 8 R 0 7L 4 R ]
FRUE R (AR 2 % 5 % 10 % F120 % ) 45 B
R BT . AR IO 2 R W AR AR U R R A
Rl 7R Y (1 N2 53 O A SR AN R A% 1R v 2 W
3.2 WUETE

KB =K IR & W R AL T R R
sk 55 F 5 1 4% 1 A0 R B AR LT, i L M |
B RERE  RE KO0 b TSR A A R AR AR L, DN
A 2 55T 38 1ok 705 A 7K SC 3 0 3 o S R AT e,
T A 3 A R
3.3 LWITETE

RS TRE TR B8 Al W IR B ¥ o N (11 B S A

ZE 2 LTI TN TR 7131 2 IR 1 Bt 175
S FP UM HB R A2 53 31 SR AN T £ e 1 8 8 K A
PIERA R, TR B R, SCE i DEM
PESR AU IN £, AR5 K A5 U IR e ¥ 4 400 37 3 3t i
TEWRLRE

4 BCUFERMER

K H Pearson—IL %2 il 28 | FH b 36 11 X J 7 1 4
KEEKEG R, 22 K1 h3h 6h,
12 h F1 24 h [ & A o0 A th e, a1 2 st 45 K 24
h B R AR o A i 2, AR g A I B B
RN 2 % 5 % 10 % A1 20 % ¥ i % W (W
®1),

HIRANER
380 Ex=129.97
340F Cv=0.40
5300_ Cs=1.17
18} 260F
1z 220
B 180F
140}
100}
60
200 L L
0.010.0505 2 5

20 40 60 8090 08 990
IEE /%

B2 G X B 24 h B RN AR 2 A 2k
Fig.2 The frequency distribution curve of the
biggest 24 h rainfall in northern mountain area
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Table 1 Design rainstorm in different frequencies

I K HE W WUk 5% B /mm
I B /h . Cv Cs Cs/Cv

YIH/mm 20 % 10 % 5% 2 %
1 44.97 0.35 1.61 4.6 55.57 65.88 75.87 88.78
3 66.53 0.41 2.08 5.07 82.77 101.87 121.09 146.62
6 84.11 0.43 1.6 3.72 108.53 132.18 155.08 184.64
12 107.67 0.45 1.85 4.11 138. 44 171.34 203.86 246.48
24 129.97 0.4 1.17 2.92 168.26 199.67 229.02 265.87
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Fig.4 Simulation of the 900731 flood process

S U 2 6t L R oy 0
b Sz v 0] B AS O, N 16k — T |, E
%2 BHBHCEEN o ——p20% =
i - 12f ——p10% o0 ®
Table 2 Adjusted parameters of the model g B e
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WM/mm AT Y K R 110 4r 1120 (‘1
WUM/mm W R KA R 20 () eenam .24 L 150
WLM/mm GO TRk A 70 03 6 9121518 2124273033 3639
WDM /mm S R K A 20 PO
e A, o S S TYRBURFIRAE F ik
KC R K R K 0.3 Fig.5 The design flood in different
c WRZ WK R 0.18 frequencies of the fifth sub basin
KKG H T A% 3 IR R B 0.99
KKSS LR RER A 0.95
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Table 3 The peak flow and quantity of floods obtained by measurement and simulation
kK iy 5 1 S % e AL Ik Vg HE/10% m?
ik A1 i BE/(mde s A H I Fak/(mPe 5T S B
800828 HE 0.31 8 28 12:17 9.96 8 28 1300 9.97 44.72 57.16
870716 0.72 7 16 1702 15.16 716 1720 13.02 20.74 30.09
900731 0.66 8 1 6:42 36.92 8 1 6:10 35.54 147.66  146.93
910810 0.7 8§ 10 20:02 16.24 8 10 19:50 15.23 23.86 24.09
920829 0.79 8 31 2:22 27.10 8 31 420 33.74 150. 45 176.23
930502 0.71 5 2 2332 11.43 5 2 2250 11.54 35.89 29.32
940501 0.83 5 3 1.02 15.39 5 2 23.45 19.88 65.73 67.79
050822 0.84 8 22 21.22 28.10 8 22 2105 27.36 46.06 45.89
050831 0.33 9 1 1202 24. 14 9 1 1155 22.39 108.72  135.67
051002 0.59 10 2 22.02 208. 48 10 2 2145 213.60 164.79  272.24
060530 CoAn 0.93 6 1 1542 12.55 6 1 1440 13.51 131.34  140.74
060713 0.56 7 16  17:02 32.96 7 16 1510 39. 14 169.56  242.25
070818 0.55 8§ 18  21:17 30.90 8 18  20:35 38.78 248.62  246.15
080521 0.66 5 21 19:17 10. 67 5 21 17:50 11.79 42.64 28.03
080628 0.72 6 28 19:32 14.34 6 28 2055 15.69 50.01 48.28
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Table 4 The design peak flow and quantity of floods in the sub basins

54—t 10 4 — il 20 4 — it 50 4 —il
T LU g i/ o PRI g/ L PR R A/ L LR g i/ yha
(m?s s71) /10* m? (ms s71) /10* m? (ms s~ 1) /10* m? (m?s s~ 1) /10* m?
1 20.38 66.67 25.56 82.70 30.63 97.58 37.37 116.31
2 77.25 60. 64 98.25 75.39 119.32 89.17 147.91 106. 62
3 15.59 15.40 19.73 19.12 23.85 22.58 29.40 26.98
4 9.84 1.25 12.37 1.57 14.86 1.89 18.18 2.31
5 28.32 78.90 35.80 98.12 43.23 116.07 53.23 138.83
6 27.20 23.01 34.59 28.51 42.00 33.62 52.05 40.03
7 6.85 15.69 8.70 19.48 10.56 23.02 13.08 27.51
8 3.46 59.17 4.36 73.41 5.24 86.78 6.42 103.72
9 35.50 16.76 45.16 20.75 54.85 24.51 68.01 29.24
10 9.67 26.98 12.22 33.34 14.74 39.27 18.14 46.69
11 7.02 46.22 8.93 57.24 10. 85 67.59 13.45 80.54
M — 410. 69 509. 63 — 602.08 — 718.78
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N T URUERR 4 25 H BB oK I & B R
IRSCLEAUIE TS T % it K B PR (E AR A
KT GERE I AT, Uit 3 T3 Ve 7 R e T A £ 32 e 4 4
n=0.835, XFE, EFEARM A Skl R X (9) Bt
FRAHFESRAS R 1R e v PR i i (IR 5) ¢

0 =(Fu/F)"" Qs (9)

K(9) 1, Qe o Qs 5501 o Vo U T A1 25F 3 0k 066
VIR m /s s Fu  Fa 49 590 0 08 o W7 100 R0 240F 36
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5 KICHAEAL DEM ik kgt it 4 Fxt b (2fr . m’/s)
Table 5 The result of flood peak flow calculated by hydrological analogy approach and DEM approach ( unit:m’/s)

B .20 % B 10 % B 5 % B2 %
F I
DEM J7 ik K S E AL DEM J7 ik K S E AL DEM J7 ik K S E AL DEM J7 ik 7K SC EE AL
1 20.38 17.21 25.56 27.21 30.63 39.42 37.37 57.19
2 77.25 46.16 98.25 72.98 119.32 105.74 147.91 153.41
3 15.59 12.69 19.73 20.06 23.85 29.06 29.40 42.17
4 9.84 9.18 12.37 14.51 14. 86 21.02 18.18 30.49
5 28.32 21.11 35.80 33.36 43.23 48.34 53.23 70.13
6 27.20 19.28 34.59 30.48 42.00 44.16 52.05 64.07
7 6.85 6.10 8.70 9.65 10.56 13.98 13.08 20.28
8 3.46 3.78 4.36 5.97 5.24 8.65 6.42 12.55
9 35.50 24.02 45.16 37.96 54.85 55.01 68.01 79.80
10 9.67 8.66 12.22 13.69 14.74 19.84 18.14 28.78
11 7.02 6.19 8.93 9.78 10.85 14.17 13.45 20.56

XHEE A T S AE R S T B R 2 T
DEM J7 A K 45 R K5 24 BEH bR AE B i, K 3 B
PGS R K, (H R F AT, K SC Lk
R G M N S35 B 5 (R 5 W A7 AR E R
B o BRI 0T B Je dot i DX 10 e vk kK ok 6 R T

72 HEIERZE

DEM [f) 75 7] ge 35 2 — 48

:I:\
én lg“

AR /D42 3 8 Rk (0 A8 1T G356 1 DX B TR
s, IR K AR 0B FL R 0 O 11 A i, BE ST T

8



TORL A B3t DR B UK HESR O ik MR AR A B
T Ol , e O B W R SR BT K, 2T
I

1) S5 Gk 58 P SEBR 1 DL, I3 DEM 43R
L RSO RN &5 6 10 5 ik, TR T B A sk b X BE 7T
PRI TSIk

2) i SR s K SCRE R ZJ I T it o 4k
P LA S ) I S B A S e, R A
IV R 30 A R A R AR R () B A B R
g THIBHRIWEGT 2, i DEM HESK S5 i i 2
G T AEMIE BN T A AR N 2 BT A, B
o G I A A e RE AR IR s ST o S T B OK S
TR AT E R B E

SR AR SMAESR BE VK (R 7 v D oA 9%
HR S DI BT ORI T sl
Ab L DEM i Rk 45 i I 25 (14 7 vE AR W] 5 At 7K 52
BERAR &5 5, T T A O 35100 4 UL A i 1 K
HUE{12 8

S R

(1] #w X E A 8. U8R Gk b XK SR AT A0 I8y vk
S I, vk L2004 ,26(2) ;192 - 196.

[2] >algnwe 5 7 B0 E . R AT Bk K SC TR (PUB HERID

(3]

[4]

(5]

(6]

(7]

(8]

[9]
[10]

[11]

[12]

[13]

[14]

BEFCHERELT]. KAK f 4 K ,2005,36(2) ;9 - 12.

L0 IROK SR ORI AL T R M X AR A TR 5 v b AR
R[] KV R BE BE 4R ,2010,27(2) <11 - 15.

SemeFy MRS e A, & THACRES A5 70 76 6 ¥ Rl U IX 42 0
B b ¥ 2 R FE0 0], 7K 32,2006,26(2) ;30 -33.

VIR i = LA I (VA5 SR PR I I IO 2
1993,11(6) :105 —111.

ARLLEE . JCAR I TR K SC TR B[ DL K E . K E
oK 2% ,2009.

G LR N XK SRR R oy BT LT KR BB, 2004 (3)

9 —11.

P . AR SO ML bt oh KR K AR
#t,2007.

BN K SO M. b st KR L D R AL 1984,
AT S R, KB A BT v TR R R AE R K R 0 4 g S
IR [ T]. KRF2#HERE ;1999 ,10(2) 1129 - 134.

Maidment D R. Developing a spatially distributed unit hydrograph
by using GIS[ C]// Kovar K, Nachtnebel H P. Hydro GIS 93,
Application of GIS in Hydrology and Water Resources: Proceed—
ings of the Vienna Conference. IAHS,1993(211) ;181 - 192.
VARSI Pl N S S ST i (R NS o 1| S A
[J7. B R %4 (T4 1) ,2003,36(3) 1 - 3.

b WE. Arcgis HbEEE B R 485 () 4 B S0 AR
[M]. dbnt: FE2 AL, 2006.

RESLAR B . oy AT MK SCBE AL [ M ] db 5 b KR
7K L HY AL 2004

Design flood of ungauged basins based on DEM

Zhang Ting, Feng Ping
(State Key Laboratory of Hydraulic Engineering Simulation and Safety ,
Tianjin University, Tianjin 300072, China)

[ Abstract |

In this paper, the northern mountainous area of Fuzhou City which is an ungauged basin has

been taken for example to discuss the method of design flood calculation by means of combining the DEM ( digital

elevation model) and the Xin’ anjiang model (three components). The problem of estimating the parameters of the

runoff model has been solved by using the parameters of the reference station. In the convergence calculation, the

isochrones are obtained by DEM which helps to avoid the cumbersome work of drawing them on the map. With the

establishment of the digital elevation model throughout the country, it is practically significant to use it in the hydro—

logical estimation.

[ Key words |

ungauged area;design flood ; digital elevation model ( DEM) ;isochrones
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