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Abstract; Beitang system is an important part of green infrastructure and spongy bodies of the
mountainous city. A stormwater runoff simulation model of site scale Beitang system was developed by u-
sing SWMM model based on hydrological process of Beitang landscape. Taking Yumin village in
Chongqing as an example, rainwater storage and regulation capacity of Beitang system was simulated by
using the rainfall datas from 2000 to 2012 and designed 24-hour storm events under different return peri-
ods. On the premise of preserving Beitang system and taking residential land development as an example,
the total runoff volume and peak runoff rate of high, medium and low residential density in upstream,
midstream and downstream layout of the small watershed were simulated respectively. It was found that
Beitang system which consisted of ponds and paddy fields could withstand a designed 24-hour storm which
happens once in a hundred years. The simulated results obtained from 13 years of long-term historical

rainfall data showed that Beitang system had a runoff control rate of over 75% . On the premise of preser-
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ving Beitang system in the site, the development of high density upstream layout had the minimal hydro-

logical impact on the whole site. At last, the planning and design strategies for the future application of

Beitang landscape were put forward from different perspectives of watershed, cities and fields.

Key words: Beitang landscape;
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Tab.2 Hydrological characters of different land use scenarios under 13 years’ rainfall data (2000 —2012)

% H WFRR R K [l HRE/ SRR I P-4 RO IEH AR
A R/ mm #h i/ mm mm 2/10° L (m® -s7") i/ (m’ - s7)
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Fig.2 Peak runoff delay and reduction of Beitang system

under designed 24-h storm event with return period

of one hundred years

- 135 -



F34 K H11H

P OE 2 K BE K

www. watergasheat. com

2.2 MWERSHMERIETEE

FEARF EI 24 h B A0 B
(7 G O, S5 AR, B0 2R 0% b b 3 A48 I 1Y
FEHRAE 63% ~T0% Z [ (W% 3) o X7 Bk
T R G BOK KT ST, BIAE 1 AE—i8
24 h LR R, K TL A1 T3 £ & A oK iR s
1 AE—iBF] 50 4E—iB Y 24 h IR AN R ,S
ASKIE BB, B K SE R G A S kA
HOKE I FE A —8 24 h T RW T PS5 &k
A RS UL, P22 ] 4 0. 05 h( W3R 4) o HtbR
BT, S b R B 30 R 8 R A0 IO X T A — I 1Y) 24
h R SCHL R %3 MR & 2 3ot ks
G5B AT LA T 156 BH A 0L 25 SR A 5 S PR 100 o
®3 FREEIY 24 02T THEIURFE ST

Tab.3  Runoff characters of site under designed 24-h

rainfall with different return periods

e PR | A2 qu’élﬁé{;’ri %“’%ﬁé‘]gﬁ (e
PR R/ (o YREE/ | i/ (m | B/ (m® R
‘minfl) mm -s_]) -s_]) %

1 [184.21| 1.64 (117.00{ 0.506 1.232  |66.21

5 1265.71] 2.36 [194.76] 0.804 2.006 |63.52
10 [300.81| 2.67 [P28.64| 0.865 2.389 |65.24
20 [335.91| 2.98 [262.65| 0.921 2.747 66.74
50 [382.32| 3.40 [307.76 0.995 3.197 68.30
100 (417.42| 3.71 [341.97| 1.051 3.492  169.24
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Tab.4  Flooded duration of ponds and paddy fields under

designed 24-h rainfall with different return periods h
P= | P= | P= | P= P= P=
PORAR | 4 | sap | 104 | 2048 | 504 | 100 4
T1 | 1.78 | 7.43 | 9.53 |11.80 | 14.25 | 14.45
T2 | — | 2.42 | 3.80 | 4.95 | 6.45 7.63
T3 | 8.23 |13.20 | 13.60 | 13.87 | 14.10 | 14.25
T4 | — — | 3.63 | 6.73 | 9.73 11.90
i TS | — |12.12]12.95|13.40| 13.75 | 13.92
T6 | — | 3.07 | 3.88 | 4.68 | 5.87 6.90
T7| — | 1.00 | 2.08 | 2.82 | 3.68 4.35
| — | 1.05 | 1.58 | 2.02 | 2.57 3.00
Pl | — — — — — —
Pl — — — — — —
Y|P3 | — — — — — —
P4 — — — — — —
P5| — — — — — 0.05
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Fig.3  Different locations of development areas in upstream,
midstream and downstream
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Tab.5 Hydrological simulation results of different scenarios under daily rainfall data during 2000 to 2012

JEfE | AR | MIERAER | M RKE Y3 ARG | RERAHR | BHBRAR | B
wE | AR | BE/mm | RE/mm | R/mm | B/(w’ s B/ -7 | 100w il %
L | 1607.62 | 11780.94 | 525.02 0.183 1.078 241.72 67.15

& | thUF | 1678.46 | 11714.68 | 520.34 0. 186 1.087 252.26 63.24
T | 1667.34 | 11725.69 | 520.49 0.080 1.091 280.09 65.04

L | 1587.25 | 11826.05 | 500.42 0.182 1.078 240.80 67.14

i | hiE | 1647.78 | 11769.49 | 496.19 0.186 1.086 249.92 66.15
T | 1638.36 | 11778.63 | 496.51 0.086 1.090 273. 44 65.26

L | 1567.41 | 11870.30 | 476.01 0.182 1.078 240.08 67.13

Bo| P | 161851 | 1182254 [ 472.40 0. 186 1.085 247.81 66.22
T | 161055 | 11830.12 | 472.88 0. 100 1.088 266.91 65.48
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Tab. 6

Peak runoff flow of nine scenarios under designed 24-h

rainfall with different return periods m® +s™'

B | R | P= | P= | P= |P= |P=| P=
B | LE | LAE | SAFE |10 4F | 20 4F | 50 4F | 100 4
7 |1.188(1.945(2.310(2.657 |3.123 | 3.446
| W7 [1.2721]2.017(2.379(2.723(3.195| 3.492
T [1.345(2.204 |2.584(2.946 |3.383 | 3.493
Fii7 1,188 [1.945(2.310(2.657 |3.123 | 3.446
dh | HaiE [1.266(2.009 |2.372(2.716|3. 188 | 3.492
T [1.329]2.171]2.554(2.917(3.359| 3.493
F3iF [1.188]1.945(2.310(2. 657 |3. 123 | 3.446
B | g | 1.259(2.001 |2.365(2.709 3. 180 | 3.492
T [1.313]2.140 |2.523 (2. 887(3.332| 3.493
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