Fi1s E4l (221 N | R T N A 5 Vol.11 No.4
20134 8 H Soutlrto North Water Transfers and Water Science & Technology Aug.2013

doi: 10.3724/ SP.J.1201. 2013.04079

B INTEL B § R AR

(1A KRR 4, KA 1300005 2. KGR T K2 7K A TR 2B, 107 K%, 116024)

s EK PR UK R LRE A, B2 oK A LRSS N L il v 8 22 (W vp /N /KR AR B2, 3= i R 2E
T e R A K SC TR AR R K e 2 R X — A T S B B R B, AR A R K SCTR AR BT R, B2
TSR P K B MR R I A . AERT NI 5T A -, 45 A s MK OR) AR S AT BORE R S Bl YR PR
“ Landsat TM/ ET M+ "5, 7087 7 /KR CARE SR sp 0 B8 80 8 . W SUR BN, 7K R LR I & 7KCIRES L KOk A2
TR BRI B W 32 3 AN PR U T /KR T PR 10 B8 O, #2438 A D YU 2k BE /I, TR #238E BLOK HT46 RS
R, BRUE LR /IS, 2540 U6 PR AR, JUIVRR 2 4t LU R T TR MK, TR A2 bl Tan B e, 2k LR . K 5 49
B A N VK TR 7 AT A IE, 45531, 1996 4 9 H 14 HA1 2006 4 8 H 26 H izt /KA IE J& 1) 1
A5 25 20 50 KL IE AT 1Y 146. 6% F1 31, 8% FARE] 8.6% F1 10. 1% o KL, DFFC SR AL A3, Gk B3R &
5235 78 TR AR R T

s WK KF] LR 120, 26 E % Y8 B & Landsat TM/ ETM+
: TV697. 13 DA : 1672 1683( 2013) 04 0079 05

Research of Runoff Variation Impacted by Hydraulic Projects in Fengman Basin
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Abstract: There are many hydraulic projects in the Fengman Basin. The hydraulic projects, especially the poorly manually comr
trolled and small to medium sized water conservancy projects, can affect the rainfalt runoff conditions in the basin. T he original
hy drological forecasting model failed to take into account this effect and therefore resulted in decreased prediction accuracy,
which can affect the implementation of normal hydrological forecasting work and the performance of flood control and profiting
effect of the reservoir in the basin. Based on the previous studies, the measured hydraulic project operation data and the Amert
can land resources satellite Landsat TM/ET M+ data were used to analyze the storage and release characteristics of hydraulic
project during the flood. The results showed that the initial storage condition, phase of flood season, and precipitation are the
three main factors affecting the storage and release characteristics of hydraulic project. The storage and release characteristics
incduded that (1) flood detention ratio is smaller during the flood season and bigger during the flood recession period; (2) the
bigger the initial storage is, the smaller the flood detention ratio is.If the initial storage is similar, t he flood detention ratio dur
ing the flood recession period is bigger than that at the beginning of flood season; and (3) the later the flood during the flood re
cession period occurs, the bigger the flood detention ratio is. The obtained storage and release characteristics were applied to ad
just the flood forecasting in the Fengman Basin, which showed that the forecasting error decreased from 146. 6% to 8. 6% for
the flood on September 14, 1996 and from 31.8% to 10. 1% for the flood on August 26,2006 after the adjustment. Consequent
ly, the obtained storage and release characteristics were useful and can improve the forecasting accuracy of runoff in the Feng
man Basin.
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Fig. 1 Map of the Fengman subarea II basin
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Fig.2 The percentages of storage capacity (left)
and drainage area (right) of different hydraulic projects

in the Fengman subarea II basin
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Table 1 Relationship between storage capacity and
area of three categories of small reservoirs
KPS IR P A R 2% AR BEAY R2
N log( V)= 1.2359 log(A)- 1.1728 10 0.92
0 log( V)= 1.245 log(A) - 1.008 42 0.81
0 log( V)= 1.3387 log(A) - 1.6563 27 0.89

P BRI NG 2R A B /N K PR BT 06 P %, Kb BRI 4D
U P S TR SR A

2 pl18r30  Landsat TM/ETM +
Table 2 Description of the collected Landsat TM/ET M+ data ( path/ row:118/30)
R 1993 1996 1999 2000 2001 2002 2003 2005 2006
1993-97 1996 & 30 199916 18 2000 411 200F 9-21 20024 1 2003 826 2005 9-8 2006 8 18
) 20006 513 2002-5 19 2005 10-18 2006 919
i 2006 9 18 2002-9 24
2000 1620
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BRI 3R 5 58 S R AR BT /K A8 37 0, BB A2 A DR I
PO A B (R R R, A 2 VU TR LR W R RS2 KR
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Table 3 Description of the Landsat TM/ETM+ data
(path/ row: 118/ 30) and flood data

— GEok RS Sl A o SRR
RIRHAR gy oy PUKEIR JUKADR Bk o
I 1] s I i) I i) /mm )
/104 m3
19930915 1993% 15 1993921 20.2 2389
1993 97
19930922 1993922 1993928  26.5 3551
1996 830 19960914 19969 14 1996924  55.3 7057
2006 918 20001007 200616 7 2006 1613 29.0 1321
200F 921 20011002 200162 200+ 1610 32.3 963
2006 8 18 20060826 20068 26 2006 98 73.8 20 237
20060909 200699 2006915  15.8 3809

4 p118r30
Table 4 Initial storage capacity of ponds and small reservoirs obtained from the Landsat TM/ET M+ images data (path/ row: 118/30)
10* m3
- ‘ O YK 7 FRHE(%) N
B A A X : . : L : Ao B
REUE BALE REUE BALE FH
19930915
1993-9 7 856 1401 30.0 38.1 L) 15732
19930922
196- 8 30 19960914 1538 2 067 53.9 56.2 55 25430
2000-9 18 20001007 516 720 18.1 19.6 19 8702
2001-9 21 20011002 1315 1680 46. 1 45.6 46 21197
20060826
2006- 8 18 1295 2428 45.4 66.0 56 25 740
20060909
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Table 5 Results of flood detention ratio for ponds and small reservoirs 104 m?
T —— /J?7J(£q'21)§i)|'1 B 7k ‘ Pk ‘ KR R ‘ P (%)
PURPERE  mmo eyl WR R KRRUKEE KRN B AKEEYE
19930915 A 15732 20.2 2389 5336 2947 41 2906  55.2 54.5
1979 19930922 A 26.5 3551 6728 3177 149 3028  47.2 45.0
1996 & 30 19960914 TN 25430 55.3 7057 13688 6631 1067 5564  48.4 40.7
2000-9 18 20001007 AR 8702 29.0 1321 5800 4479 7.2
2001-9 21 20011002 A 21197 32.3 963 7540 6 577 87.2
2006 8 18 20060826 L 25740 73.8 20237 26680 6443 2199 4245  24.2 15.9
4.3.2 FEFIEEN XM WRZE, S HTAN [ TR R 22 68 /0 7K 33 005 O At 1) 5 1

BT SCA AT T /N 7K P R 100 00 5 J50RRARE , (L3 AT 2% 1 T
WEZERSI R T A AT R [ TR 2 N KR B
PEREFAER 0 R . BT 3 IR K L R AR I TR R 2E N
20% , AR E TOARAL 73 W AP £5% £ 10% 5 £20% 1)

ANTRI PR R 22508 AR T REE TR L S 1) e M 45 R I 3K 6
R LA Y, 6 AN [R5 22, KR TR B 20t e by /oK e B 3
PRI A TR AR S R B ER (1) 45
AR

6
Table 6 Flood detention ratios of the hydraulic projects under different forecasting errors 10* m’
AKF TR Bk L ANTR PSS UL L
TR 22060 B S 0 5% -5% 10% - 10% 20% -20% O 5% -5% 10% - 10% 20% - 20%
19930915 55.2 52,9 57.4 50.3 593 44.0 62.7 54.5 52.1 56.6 49.4 58.6 43.1 62.1
19930922 47.2 44.4 49.7 41.4 52.0 34.0 56.0 450 42.1 47.6 38.9 50.0 31.2 54.2
19960914 48.4 45.7 50.9 42.7 53,1 356 57.0 40.6 37.5 43.5 34.1 46.0 25.8 50.5
20001007 77.2 76.0 78.3 74.7 79.3 71.5 81.0
20011002 87.2 86.6 87.8 85.8 88.4 84.0 89.4
20060826 24.2 20.2 27.8 15.7 31.0 5.2 36.8 159 11.5 19.9 6.6 23.6 -5.1 29.9
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SESUAETRIIT 4 I o T 7K R A KA AR C 24l AE5R S,
ST A B I ST T K R R, W) AR 22 5 K KRR
BURAR, B AW BLT BT A W D Bl AT 0 E

- - w B H R

RACHI AL o BT VAR, SR B R AN HE M HL W K3
oK RS I 22 A K 5 BT, DA T % RIRG B, K4 KA T
FEHS 22 BRI R KA, i FUBER] 5 391, W KR 2, XA
IS £8P, /N KPS 3 O koK AR L 8 10 58 i 4
BUAEDESE /N K, 8958 IR, 4 0 Bt K PR AT 3 22 4=y
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7
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Table 7 Adjustment of the (P+ Pa) ~ R model for the flood on August 26,2006 and September

9,2006 with consideration of effects of hydraulic project

- J5 7 SR TR AE 12 TE Ji5 () TR A8
ot Pa P+ Pa 12UR¥E ISR TRV R X IRZE Lt/ 104m3 KIEE MR MR %
mm /mm  /mm /mm /km? /10*m3 (%) Kefr NIKPESESL Wi/ 10°m? (%)
20060826 20 236.6 73.8 37.5 111.3 23 11 600 26 680 31.8  2198.7 219%.9 22 290. 4 10. 1
200609009 3809 17.1 49.3 66.4 8.1 11 600 9 396 146. 6 90 5 167 4138 8.6
[2] SO, RN, RIR M, 5. oot 2 B0 AR AR AR Ak BT

6
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HRRRE B2, 28 T35 97t 22 A0 K %8 U5 A B 5 Sk i 2 A e
PE, W5 BBOR M K JERE 85— FREE I8N P A a2 1k .
T 3 AR B ORI AR AE VLK R AR IS IR 7K T T AR, W] R
3 IR R A 3 B K R R 0] 46 B ACIR A

(2) KT TFE S 3 Ok K AR 5 1R R W 5 7K R T FE ) 4
FACIRES AR A B B S B R B R R il 15 4
Y AF KR TR AR 02 B A A TR 2t /s, TR
P LUK B UA P 258K, 20 LU /N, 3500 4R 28 AR, UV
AP T W 3T VAR B oK, R A Tl e, 475 Lh K

(3) N FH 7K A TR AR 2 FUA X Bk 7K TR 77 ZE ik
ITIZIE, P 38K B 1E J5 IR 22 43 53 B AR AE R 146. 6%
31. 8% F#EE] 8. 6% F1 10. 1% .

b DAL 508 T A, 456 0 S R R Ak R L R AE K
PR 53%  RILARE R A A — o R b el /KR TR ) W ik kK A
WM. SR T 52 3 8 A I B S ORI PR
i, FEAR SRR D, R AR SC MR B ¥ B 3 KR T AR AE
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TIAF (WAL K 3 A A P 3y, 3K 6 ) @8 #8 Ay 1 — 2P T

(References) :

(1] ke, Ek, 45500k, 5. FilK PE NS B mm 55 3K
AR SRR J]. KI5 %245, 2009( 4) : 34 38. (ZHANG Xr feng,
WANG Jin, LI Werr long, et al. Influence of Human Aectivity
and Flood Forecast for Fengman Dam[]J]. Dam and Safety,
2009, (4): 34-38. (in Chinese) )

ST, AREL % PR, 2002, 12( 8) : 874 877. ( HUANG Qiang,
JIANG Xiao hui, LIU Jur ping, et al. Study on the Law of Annual
Runoff Variation under the Duality Model in Yellow River[ J]. Pro
gress in Natural Science, 2002, 12(8) : 874 877. (in Chinese) )

[3] XUZLE, IR, =V JR R0 itk Sohs 954 b id 7 &%
MR T I]. AR BEIEAR, 2005, 20(4): 494 S01. (LIU
Hong yu, LI Zhao fu. Hydrological Regime Changing Process and
Analysis of Its Influencing Factors in a Typical Wetland Watershed
of the Sanjng Plain[ J]. Journal of Natural Resources, 2005, 20( 4) :
494 501.(in Chinese) )

[4] ALK, 5K, AR T E AL 75 XN S0 X 3t 22 7K Bt
HISE RIS )] . T K242 3R BARREAIR) L 2001, 29(4): 13
18. (REN Lrliang, ZHANG Wei, LI Churr hong, et al. Impacts
of Human Activities on River Runoff in North China[ J]. Jour
nal of Hehai University ( Natural Sciences), 2001, 29(4): 13
18. (in Chinese))

[5] AR, okib, FAME, & LT R0M IR il R Wk
A A BT J]. K 3C, 2009, 29( 3): 2831. (LI Hut
Yun, ZHANG Chi, WANG Berr de, et al. Analysis of Changing
Trend of Rainfall and Runoff in U pstream of Fengman Water
shed Based on Fuzzy Clustering[ J]. Journal of China Hydrolo-
gy, 2009, 29(3): 28 31. (in Chinese))

[6] HHise, ki, BB, &5, S b Ui N 20635 a1 i
R4 AL 3 42 BT [ T]. K SC, 2008, 28 (5): 86 89. ( CAO
M ing Liang, ZHANG Chi, ZHOU HutCheng, et al. Change
Trend of Rainfall and Runoff in Upstream of Fengman Basin
under Influence of Human Activities[ J]. Journal of China Hy-
drology, 2008, 28(5): 86 89. (in Chinese))

(7] HESCHE, A=, RALUE, S, 52K PERERE 0 S I AL ()
Y], BBOK 2 R (L2 AR, 1990, 23(1): 43 %0. (LUO
Wer sheng, WANG Xiang san, SONG Xirmr yuan, et al. Research
on a Model of Runoff Yield in Basins Influenced by a Group of
Reservoirs| J]. Engineering Journal of Wuhan University( Engr
neering Edition), 1990, 23( 1) : 43 50.(in Chinese))

(T#% 8RN

W w R .83



F 11 B% 67T H - BACEEAF I 2013 F 5% 4 1

[8]

Leaves[ J]. T urbine Technology, 1998, 40(4): 235 238. (in Chr
nese))

BERU, FAEAR, Tri 25 B IR RS AR UK A DL R B
BRI, K% 244, 2004, 23(3) : 116-119. (LIANG Quarr
wei, WANG Zheng wei. Considering Fluid Structure Cou pled
M odal Analysis of Francis Turbine Runner[ J]. Journal of
Hydro Electric Power, 2004, 23(3): 116-119. (in Chinese))
e, XN I, FF R, 46 5T ADINA IR UK SN
[EREA [ 1] . K 1k, 2010, 36(4): 6769. (LI Jiar feng,
LIU Xiao-bing, WA NG Hong wei. Based on ADINA Analysis
of Francis T urbine Coupled FluidSolid[ J].H ydropower,2010,
36(4):67-69. (in Chinese))

FALEE. T R B ) 2 B BB RIT 5 77 05 0 A e R A I P ok
[J]. MUK 53 JE, 2008, 36(4): 192 195. ( WANG Zheng. Me
chanics of FluidSolid Coupled Numerical Study on Develop
ment of Methods and Software Applications[J]. Machine with
H ydraulic Pressure, 2008, 36(4) : 192-195. (in Chinese))

Q. W. Liang a, C. G. Rodr guez a, E. Egusquiza, et al. Num erical
Simulation of Fluid Added Mass Effect on a Francis Turbine
Runner[ J]. Computers & Fluids, 2007,36(6): 110-118.

PENG Guangje, WANG Zhengwei, YAN Zongguo, et al. Strength
Analysis of a Large Centrifugal Dredge Pump Case[ J]. Engr
neering Failure Analysis, 2009, 16( 1) : 32+ 328.

L KR ARG R RS 5 2 )y RS S DLl B iR
K22, 2011. (LEI Fan. Flexible Underwater Structure Study
on Fluid Solid Coupling Dynamic Effect| D] . W uhan: Wuhan U-
niversity, 2011. (in Chinese))

[10]

[11]

[12]

[14]

[15]

REFH, B, TR ANSYS FE MG TS TR M].
A6 52 v B K K A R A, 2012, (SONG Xue guan, CAT
Lin,ZHANG hua. ANSYS Engineering Example for Fluid
structure Coupling Analysis[ M]. Beijing: China Water Power
Press, 2012. (in Chinese))

Saeed Moaveni, Finite Element Analysis T heory and Applica
tion with ANSY S(second edition) [ M]. 2005.

PEsE. KO BLE R 4L A BT 5 4k Beit [ D] . ity b
HEAZIE K 2%, 2008. (PANG Qiang, Wind Machine Finite Ele
ment Simulation and Optimal Design of Structural Compo-
nents[ D]. Shanghai: Shanghai Jiaotong University, 2008. (in
Chinese))

H AR, R . KO HLI RSN IR 0 v SOHUAR B BE o[ 0] . Al
S5 H R, 2008, (5): 967-968. ( XIAO Yarr juan, TANG
Jun. Wind Airfoil A hape of the Computer Aided Design[ J].
Com puter Literacy and Technology, 2008, (5): 967968. ( in
Chinese))

ARy, AU, B IR T, . T ANSYS KU HLEESE (M 45k o
S M. T E P EE P, 2009, (53): 9 11. (SI Jixjun,
ZHENG Yuan, ZHAO Zhemrzhou, et al. Based on ANSYS
Structural Analysis of Wind Turbine Tower[ J]. China New
Energy, 2009, (53): 9 11. (in Chinese))

SR, PR, ST SO YRV RS Uk B ) A R TT o)
M J]. MUBRBEH 5 13, 2004, (5): 84-85. (SU Lijie, NIE Y1
yong, GUO Xing. One Dimensional Finite Element Analysis of
Fluid Structure Interaction Vibration[J]. Mechanical Design
and Manufacturing, 2004, (5) : 84-85. (in Chinese))

(E#% 83 7W)

[8]

[10]

[11]

SR, A= RAL U, A5 32K K HL T R R R U 0 T
RTTERIBIBLT] . 7K L BRI AL 2%, 1990, 8(8): 242 250. (LU O
Werr sheng, WANG Xiang-san, SONG Xir yuan, et al. The Ap
proach of Forecast Method of Yield Runoff In Basins Influen ced
by Hydraulic and Hydroelectric Engineering[ J]. International
Journal HYDROELECT RIC ENERGY, 1990, 8(8): 242 250.
(in Chinese))
5 R . BT = DK ) KR R R AR B ] 0] N R
17,1994, 3(3): 9 11. (FENG Xiang ming. T he Influence of Flood
and Runoff by The Yellow River Sanhua interval Hydraulic engr
neering [ J]. Yellow River, 194, 3(3): 9 11.(in Chinese))
TGS, X8R, UM, 5. % B NZIEF) K i K PRV K
TARJT Z [ 1], /K B AE ¥ R} 2%, 2000, 18(2): 1417. (GUO
Sheng lian, WANG Jirrxing, PENG Hui, et al. A Flood Fore
cast Model Taking into Account the Human A ctivity Im pact
[J]. International Journal Hydroelectric Energy, 2000, 18(2):
14-17. (in Chinese))
Y, F R, ko, A T RE R R /DN K R Ik
TR 5N 1], B EFRF 2%, 2011, 41( 8): 1063 1069.
(CAO Ming liang, ZHOU Hut cheng, ZHANG Chi, et al. Re

search and Application of Flood Detention Modeling for Ponds

88+ i W B R

[12]

[13]

[14]

[15]

and Small Reservoirs Based on Remote Sensing Data[J]. Sci
China Ser E T ech Sci, 2011, 41(8):21382144. (in Chinese))
JKH AT KA 22 53 25, AR Jbedth X 92 K T3l TT % [ R .
2003. ( Songliao Water Resources Commission. Northeast
Practical Flood Forecasting Program[ R]. 2003. (in Chinese) )
W, ik H, 25300k, % 5 T WebService [ 337K BBt
VRS ). /K L BE U5 Bl 2%, 2009, 27 (4): 46-49. (PENG
Yong, HAN Yongri, LI Wenlong, et al. Development of Feng
man Reservoir Flood Control Decision Support System Based
on Web Service[ J]. Water Resources and Power, 2009, 27(4) :
46-49. (in Chinese))

5 TR, KW, iR, S SRR PR ARAL 1178 5T e J %
[J]. KI5 % 4, 2009, (4): 3k34. (FANG Guo zhong,
WANG Yong feng, FAN Yong si, et al. Change of Flood Corr
trol Level of Fengman Reservoir[J]. Dam and Safety, 2009
(4):31-42. (in Chinese))

p/o = Nk I N R N T N L TR
[J]. H MK F, 2008, (11): 33 35.( YOU Fang, Yuan Shuai.
Analysis and Research for the Probable Maximum Flood and
Storm in Fengman Basin[ J]. Jilin Water Resources, 2008,

(11):33-35. (in Chinese))



