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Fig.1 PMF estimation model in a changing environment
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Fig.2 Map of watershed topography, hydrological
station and CGDPD
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Tab.1 Annual mean maximum, average and minimum

daily temperature in flood season in far-future °C
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Fig.3 Temporal distribution of 10 similar typical rainstorms

(2) BL 3 /105 152 e R i PMP B 25 43 4 52 )
AT FETACTR ML R UK AT 5 i W A R R
K P A ME DL A3 B AR SOf AR S B R
. ik PMP W ATH K & KRS 5 D)
S MU AR AR RL L B SR ] D sl gAY AR (1997 ~ 2010
AE) B kAR PMEF JE U/ H 5% me R A, AR 4R
10 37 ML 7Y 3 TR B 25 43 A XF T 10 d PMP #E 47 [Rl %
Lo 45, B 3150 43 A (F i PMP 5 T PMP
AFED 3 11 F PMP B 25 501 .

XF 14 b i AU BE U /A0 ) T A R —
25 43 4 (19630611) PMP 3R 5 SWAT £ B i),
ZE R (K 4Ca)) s , PMFE Jtig i & 22 5 5k,

XFFHLRAE 2003 45 L/ A0 W A CR
FR“2003 HL797) , fy 11 R4S 204 i PMP 9K 3l
SWAT, B4R PMF ki &t 9% 22 51 R K, B koK i
22 A I i (IR 4 (b)), 98 H AL, 9 38k 0 35 4
FHO LK G 2 5% ) A, #E T PMP I 25 43 A1 5%
M i 3k PMF

1 11 Fp PMP 25 534 5 14 Fp RO /1 41052
iR A, 15 5] 154 F PMF, 458 BoR,
242003 AT DL 19630611 5 FY A 25 43 £ g £
i, kI B R R (10 850 m’/s) 5 24 2003 L7 g



A1 B 1 X

4% B PR BT T AT

AE R R UK TSI 5 < 71 -

0 P S S S SR S S S S
1997 1999 2001 2003 2005 2007 2009
T
(2) FEER/AIAZIONEER

12000 —e— B
-~ 19630611

10000 —=-19740615

r —>— 19810712

~—~ 8000 - 19820907
o 5 19870804
] ! —=-19840707
= 6000 - “ —e=-19910611
] o 4 19930626
B 4000 e \'\ --®- 20040720
L B34 t\"%;,-@- 20050730

2000 g

L "i"i'i

0 . . . . . .
5 10 15 20 25 30

PMFY 5
(b) REPMPE =2 by

4 TEER/APZMMERAE PMP =S HiESR
= EHy PMF T2
Fig.4 PMTF of Jiayuqiao station under different base flow/
antecedent rainfall and under different
spatio-temporal distribution

LA 19910611 B 25 73 A5 St B wF, 15 d 4 K
(112.1X10°m*),

(3) NI, MG 2000 4F 1 ¢ 10 J7HE
3t ) BN P2 4 AT i R /B e 2 A
DA o 3 (69. 18 o) R BT 5 L 20,72 05
AR T AREE A (7,30 2600 o N3 Bl i IX T AR
FeBD (b I % s R 5D AL 0,55 U6, IRt
DI A 1 A B R R =
AR/ B B, o3 B T 48 10 A A Bt KR i
i BT LLE B

SR P S MBI 0 1 o R e T T AR Al 5t
3 N TE A SR S 5 W A S ABCis  TE s B G
A U EE T R G I, HL a2 DN ST Sl AR X 8
55 LR AE A RAR HE T i JRURE B A I ] e B 1
TIN5 DT 45 355 3ty i B b gy 1 g AT R s A
BV R A 22 i A0 &3 3l 1) S [R] 52 S 20
FEE R AL EE B VAL H AT S BETIE U A 4
AR L 9 BIF 5 IE S BB S PMEF S0 L 73
b 4 Rl s UL 3.

B 8 il - M R T/ B A1 R e IR A
FH & () s JE LA [] Fof 2 0 A (11 Ao B 356 33t/ iy 2
FEMR T i (14 FO Y 10 d PMP H B9k 8 SWAT
B A3 BRI G 5t PMEF, 255 %W, I i %
FECPME P0G i AR 15 d e A AR A
A RO T PME R IE [ 8 AE . 1 3
IR YRR R LA LN R 1 D e
PABUIR 25 AT PME S B 09 TR AR X 2% 4

®3 KEIWFA/BHERTUNERIZEE
Tab.3 Scenario of land use and cover in future
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Tab.4 PMF estimation for the upper Nujiang River Basin
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Calculation of Probable Maximum Flood in Changing Environment

LIU Tian',LIANG Zhong-min”,JIN Lu-yi’, WANG Shi-wu' , WEN Jin-hua' , WANG He-long'

(1. Zhejiang Institute of Hydraulics & Estuary (Zhejiang Institute of Marine Planning and Design) , Hangzhou 310020,
China; 2. College of Hydrology and Water Resources, Hohai University, Nanjing 210098, China;
3. Zhejiang Water Conservancy Information & Publicity Center, Hangzhou 310009, China)

Abstract: Under the influence of climate change and land use/land cover (LULC) change, the combined influence of
multiple factors has significantly increased the difficulty of probable maximum flood (PMF) estimation. A PMF estima-
tion framework was proposed, integrating post-processing of climate model results, probable maximum precipitation
(PMP) estimation and future LULC change setting under climate change scenarios, impact analysis of base flow/anteced-
ent rainfall, and similarity-based PMP spatio-temporal distribution. This new framwork was applied to the Upper Nu-
jiang River Basin. The results show that the uncertainty of base flow/antecedent rainfall and PMP spatio-temporal distri-
bution are important factors affecting PMF for basins, and the dual-drive of climate change and LULC change has a grea-
ter impact on PMF, and the amplitude of change increases with the degree of change.

Key words: probable maximum flood; probable maximum precipitation; climate change;land use/land cover change;

base flow/ antecedent rainfall; upper Nujiang River Basin
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Study on Energy Dissipation Characteristics of Staggered

Stepped Energy Dissipaters in Spillway

CHEN Run',LI Yong-ye' ,ZHANG Le-yuan®, TIAN Yu'
(1. College of Hydro Science and Engineering, Taiyuan University of Technology, Taiyuan 030024, China;
2. Yuncheng City River and Lake Affairs Management Center, Yuncheng 044099, China)

Abstract: In order to study the hydraulic characteristics of staggered stepped energy dissipaters with different slopes,
the flow pattern, flow field, pressure field and energy dissipation characteristics of staggered stepped and rectangular
stepped energy dissipaters with slope of 1:2.0 and 1:2.5 under different flow rates were compared and studied by using
the method of numerical simulation and model test. The results show that with the increase of the slope of the staggered
step dissipator, the three-dimensional vortex scale formed at the step groove increases, the water flow is violent and the
water depth is large. The absolute value of the vertical pressure of the step is larger, and the range of negative pressure
zone increases. The horizontal pressure distribution of the step under the two slopes is similar, and the closer the step is,
the smaller the pressure is. The energy dissipation rate of stepped energy dissipaters with a slope of 1:2. 0 is larger. The
energy dissipation rate of energy dissipaters with the same slope has a nonlinear relationship with the flow rate. The lar-
ger the flow rate is, the slower the energy dissipation rate changes. The staggered stepped energy dissipater is more fully
aerated and has higher energy dissipation rate than the rectangular stepped spillway. The conclusions can provide a theo-
retical basis for the structural optimization of staggered stepped energy dissipater.

Key words: step energy dissipator; energy dissipation rate; dissipation characteristics; hydraulic characteristics





