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Table2 The runoff parameter sensitivity values of SWAT model

! 2 LH-OAT
0.-0, 2 (00, .
Re=—1——2 ) x100% , Ens=1-—"———— . (2) CN, SCS 1 2.712
e Gwqmn 2 1.11
; @%=C) r(‘,}:&dp 3 0.80
:Q, ,mm/s; Q) ,mm;n ESCO 4 0.28
) sol_z 5 022
SLOPE 6 0.17
2 SOL_AWC 7 0.11
sol_k 8 0.07
' X Gwrevap 9 0.06
: , 1992-201 canmx 10 004
20 a ) ALPHA_BF alpha 11 0.02
SWAT , 39 1)
423 (Hydrological Response Units , ,
HRUs), , 1992~2001 , , 5
2002~2011 R ,  CN,.Gwgmn rchrg_dp .ESCO sol_z
2.1 o
SWAT , (Re)
Morris 1991 LH-OAT!™ , 3.
SWAT , , , ,
, o LH 4,
10,0AT 0.05, 4,
3
Table3 Assessment of the calibrated model at year level
1992 1993 1994 1995 1996 1997 1998 1999 2000 2001
Rel% -2.00 0.69 13.70 ~7.00 1230 -2.90 0.50 820 201 ~1.00
Rel% 6.16 9.31 14.30 ~7.60 403 5.09 8.42 -3.60 11.20 6.89
2002 2003 2004 2005 2006 2007 2008 2009 2010 2011
Re/% -4.10 2.66 1.53 5.78 3.41 2.50 -7.20 -5.90 8.23 11.60
Re/% -5.70 11.80 10.10 -5.60 11.10 24.10 23.60 -4.00 16.60 10.40
3~4, 3~4 ,SWAT 2.2
) 2.2.1
Re<20% ,R>>0.8  Ens>0.8, 1992~2011
, SWAT , , (4~8

)o SWAT



32 37
400 = 400 ——
MR Wb f o S
300 TR RIR 300- | R R
E ]
E £ ?1
¥ 200 | ‘ K 200 ’ f k E "
B }" ﬁ] i = ; ,Q | (. ot i "
¢ | 7 It .’\ it ,’ 1 ¢ f | 3 ‘\ ." i N4% Nl WA
TN ol b s,
/A ( o8 i ¥ Sl sl \
d 4 d flug’ ,J Py o,' % ﬂf\; # ‘ / ‘Ji! ¢ % .gff 54 "". ) .h
0 # ‘JX \"'4 ‘ \- e J" \\. 0 o “\
Jan-92 Jan-93 Jan-94 Jan-95 Jan-96 Jan-97 Jan-98 Jan-99 Jan-00 Jan-01 Jan-92 Jan-93 Jan-94 Jan-95 Jan-96 Jan-97 Jan-98 Jan-99 Jan-00 Jan-01
[/ A s ]/
3
Fig.3 Comparison between the simulated and observed monthly runoff in calibration period
300 = 400 e ParaT
o S R R A 3 JE— FEA O
TR iR ‘ 300 = BRI TR 1
= g
g L] £ s
€ . f X 200 I o 9 |
=2 1 bl f S NV
= 100 I ] , “'\,1
Y D PR Aol 19 ' A?’ ./ Vw-ﬂ
ol w\f W \x e W““ W ol VJ*‘?\M w‘"xgm

Jan=02 Jan-03 Jan-04 Jan-05 Jan-06 Jan-07 Jan-08 Jan-09 Jan-10 Jan-11

A 11/ A

4

Jan-02 Jan-03 Jdn—04 Jan=05 Jan-06 Jan-07 Jan-08 Jan-09 Jan-10 Jan-11

i 8]/ A

Fig.4 Comparison between the simulated and observed monthly runoff in validation period
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Table4 Assessment of the calibrated model at monthly level

5 1992~2011

Table5 The average monthly rainfall and surface runoff from

1992 to 2011

bt/ 10"m?

Rel% R? Ens
(1992~2001) 6.06 0.94 0.93 /mm /10"m?
(2002~2011) -5.29 0.92 0.92 1 49 13.1
(1992~2001) 347 0.96 0.94 2 71.2 16.3
(2002~2011) 8.81 0.91 0.90 3 142.8 63.2
4 202.9 67.7
( 5 ) ° ’ 5 182.9 73.1
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Fig.5 The percentage of the flood season runoff in the study area .
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Study on Temporal—spatial Changes of Urban Runoff in Shaoxing City
CHEN Chengguang', LI Jingjing®, TENG Kailing®, XU Lihong?

(1. Department of Architectural Engineering, Shaoxing University Yuanpei College , Shaoxing 312000, China;
2. Shaoxing Environmental Monitoring Center , Shaoxing 312000, China)

Abstract: To solve the quantitative problem of urban runoff at large scale, a distributed watershed hydrological model named soil and water as-
sessment tool (SWAT) was employed to quantitatively simulate the urban runoff and analyze the temporal—spatial changes in Shaoxing City. The
SWAT model was established by putting the Shaoxing City in a suitable scale watershed based on DEM analysis. And then the SWAT model was
calibrated and validated using monitoring data from hydrological stations based on the parameter sensitivity analysis. The results show that the
calibrated SWAT model perform well on modeling the annual and monthly runoff in both calibration and validation periods with an average rela-
tive error  (from —5.29% to 8.81% ), coefficient of determination (from 0.91 to 0.96) and coefficient of efficiency (from 0.90 to 0.94). Mean-
while, monthly runoff data from 1992 to 2011 at sub—watershed scale were obtained using the calibrated model. Besides, temporal —spatial
changes of urban runoff was quantitatively analyzed and the critical source areas (CSAs) was finally gained by means of geo—statistic method
(GSM) , which will provide the scientific basis for water resources protection and utilization.

Key words: SWAT model; urban runoff; calibration and validation; temporal—-spatial change

Application of A High Flow Velocity Measuring Device for Small Rivers
LIU Zhengwei

(Kunming Hydrology and Water Resources Bureau of Y unnan Province , Kunming 650051, China)

Abstract: In the flow hydrometry for small rivers or channels, if flow velocity is high, it is inconvenient to use manual bridge measurement or
scoopfish ADCP. In order to solve this problem, we developed a flow measuring device composed of orbital base lifting, driving, brake set, hanging
rod part, counter and suspension rod holder. The device using suspension rods equipped with flow meter, can horizontally and vertically move, so
as to accurately reach the section to be monitored. This device has been used to the end of the Niulanjiang—Dianchi Water—Delivery Project for 2
years. The result shwo that the device operation is stable and reliable when the high flow velocity is 3—5m/s.

Key words: discharge; hydrometry; high—velocity; small river; development; application



