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T VRIKVE LR R MK R R BRI TR, R A TR TR A 4 I A A B K
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1B m) A

TE R IR I, W 1R ALAMU 7 5 R I TS 4 0, 0.6, 1.2, 2.4, 3.6, 4.8, 6.0f17.2m
AL, MR N 0~ 0417, XF 4" FLAMI AT A5 ORI SEE A 00 1.2, 1.2, 2.4,
3.6, 42, 4.8H6.0mIL8 AN E, XN AL R0~0.654, B ERAMEKEN 103 m, KFH
H3.3m.

B 22 T 55— 41 172 FL A U 065 2 16 e 5 /K B I IS M e A ol TR 2 AT D6 Rt 4 0 i
G

(DX T RAL WAL G WP AR AZ B K T 00, M58 4 0.10 ~ 0.30 B, 7K F I8 I AR Fe K il
JE 3 BEMS i 7E 15.0x9.8 kPa LN, (A8 Fb/N T 0.10 80K T 0.30, opii ok RAEAR 2> 5 T 15.0%9.8 kPa.

— 1243 —



(2) % F 42 FL 23030 3 35 77 T 00 (£ 3 Ep——
fEe AL TP 5 17, 4" FfLM P =TT . 0r o RTRHE AL T
T . 2R BN (£50.05) . skl e
TSR B A R, 2 REa e X7
F 6 D D B T o8 2
i, H AT 5 A e o TR 3 4 78 15.0 =10
9.8 kPa AN .

(3)%%(%}Lﬁj§%dﬁ{ﬁ\: |{EJ—F’ (pl:f'i}? 0.00 0.05 0.10 0.15 020 025 030 035 040 045

=) S N SIS L
ﬁﬂﬁt@jj&M%%Hﬂm“wﬁﬁ’iﬁ% P2 AL U0 A A K I K o TR 3 1 36 3
FLH TR o R o e K K BT 0+
125 m ~ 0+130 m ¥ [l Py (B, 22 0 M LU AS A O B IR SE T i, LR AE 6 RALINIE To0F L 2 1 He ok
F0278)5, WAL RS TR 0+150 m (A w6 98 55 A (B0 (L E e /)

() 485 25 A o o T 38R 05 R 1 0 6 160 i AT H B T S O B AR L, o ot T O i
R 1 A A, TG R L B I T 2 VR AL A W TSR L T 2 R K T 0278 2
5o il R 3 5 R OO TR

g TR, REF URIALM IR . R IR 0.18 ~ 0.3 AN AR R BUE S L T, BT
Bed th i A A5 B r ok, VAL PG HRTE BE I 3.6 m, XV A0 U5 M L 0.209, 24 B

G O L AN R RN L R 2 0.05 B, K H B RS R Jik K i ot T 3 4 A W
R, AEFR LML T IR H Sk F T 30.0x9.8 kPa Ll I . RIS WEE T, 35 A R 25 5 Y R %
BUFE T« 4400005 2 TEEAR /NI, 85 B A0 4000 "B 404 B, 1T 7 K 010 7 7 %o 356 7K 75 W00 45 B S
(O 1 A BT S35 5 W R S K T 12 PR S L 0 P R L BT A K i
fry 3t 4 T B

4R LI — 2B R, R U 3 I A7 A A SR 2 A A K T AT — 2 R 1B TR, 4
VORI G RV . LR WA B R, BT H TR A RE R S R, R 0 A 4 A R
B, SR RAE FER T B R P A L K RS AR R o i R 3 2 1 A R

UM L 5 (S (400.35), ok ol R R 2 IR BB 1 b T, TN 6 K04y
WM 20k BB RS, I, AR AL 1 kA T 2 I R B 1 B SRR s Bk il R
i 1 T G

=2

B34 15 AR 56 4R Sl i 30

M 5 B BB DR AR I e st ORI [
—o— IR A I T 00

(3o
[

(=}
T

e 510D Y B R

(1) X F 3R AL 5 TRAL I A T 1y A A%
HEOK LA, 4 A 0,125~ 0.225
BF, 7K R JES A B K o o R iR BE A% 42 T

Y ﬁ 0 L L L L L L
16 15.0x9.8 kPa LY. A HE/ T 0.125 0.00 0.05 0.10 0.15 0.20 0.25 0.30 0.35

_ =D
W

(=]

it FEHR x 9.8/kPa

w
T % T

oK F 0225, whiliEimAERERSE T Y S b
15.0x9.8 kPa, P34 AL M R b 5 K S 0 AR B o 38 £ 6

(2)%F T 3R AL 5 ik Gz 17 T (£
o XA ATFMH G 17 4" FALMBEIT T 00, Y8 H i /N (25 0.065) , ol 1o 45 Kk i
1, 22 JE KEORE VR LY A 1 g 2 s o BR VSR L 0.065 Z AN, 5 L P 00 e TR L BRI 2 ]
il d5c K wpli Fe s %2 1 7E 15.0x9.8 kPa LN .

AL, X F AR AL W R S, B A U R 15 R R 0.13 ~ 0.23 02 — AN B I BUE S R
A DU 7K AR5 IS AR B K SR AE AN R b2 17 TOL T, PR R BN E .

— 1244 —



S SRR HEECH AR 0 A BRI B 5

TEARFET TG IR TEE S F & S A TR T, A i Bk M, 47 7 2405658, o
% 7 -5°, 05, 5°, 10°, 15°, 20°, 25° 74 FkffiE .

P 4 Sk 45 3k T 00 R 2 I RS AR i R e i 5 5 0 1A IR Pk A R O R £k o IR IR A AR

(1) X5 F R ALMEBE OO F , 430 5 Pk M B, 8 ) 90 46 K S 05 IS MR e K i 5 Y it
B AN G v MOR FHR ff S5 8k ff 2500, 170 4" LG 1000 T fe ok il FE SR AF 49 591 Ry 23.85%9.8 kPa,
11.30%9.8 kPa, i 7E 6 LKLk T35 5 K wf iy F SR {E 533 b 18.45%9.8 kPa., 8.10x9.8 kPa, 1] UL R
BRI P A, 9RE & #5750 I 8 IR 1 AR

20

—O0—6RfLTH
—Oo— RKHRA T

i K ol JE 58 x9.8/k Pa

-10 —‘5 0 5 16 1; 2‘0 2‘5 30
SIS ()
B4 490t BBk A 55 K I BRI A o 9 1 5% R

()TERGALBR A MHE T AT, K EIE R AR R wdi T i 5 70 T v IR A T AN IR AR G 2, 24000
Ve BR Ay 15008, AKERIE IR R vh i FEs Ry /)y, 8 Tl T 15omf 2 S 8o s i 2212 1 K .

(B 5 RALTHAHEL, ERFEALBA WP TOT, RAAE M5 505 P A, K3 I A e K e
i S 8 1 (8 b R B U /N o R FARE A 5o Bk 1500 Phof 2500, R UE K 0L T S R b s R
SRR N 14.34x9.8 kPa, 11.24x9.8 kPa., 12.54x9.8 kPa, Zr#r& M, 7EREILEBEAMBE TH T, Kk
I AR A ool P s AN (R R T R ALK& A 43 UG 00, 1 HL 5 3R ALK 5 ALK S 596l IF15 50 A % D)
KFR o RALKIE SR OB B30T, IEAN RS 5 URFLIEA TR I A 38 43 R ALK IR 2 8 T, %
FLAr B r OE R, T UR AL R I A 4 R ALK i S B O A R, 2 5 SOK BRI I AR o
JE 5 f RAH A i — 235 K

6 itie

S5 B I K H O A B ket A fAOK TSRS, RGWEIE T o U U IR 0 A R S R AOR
WF 5% % BUAE 175 4" F FL I 20 3 05 3R B 08 AT A8k [ ARG /K S I IR A e K b o JR i . RV 55 i L VR IR
Fo R BEAH EE 2 O O IR AR B A B S HAR RSS9 AT, E X R A B e 0 R 8 KA A 10 e 3 4%
L EA BRI RAF M PE AR, Bk 7T 4 TRRORRE T R —20tk, 54, ik m byl
200 R el

EAFE AR, 50 BIEUE A R K H S AR R 2 U T R AL B A TR TR,
WEZK sl FURFE A 0 AL A B RCT BN 0 O U SR BVERAS T ARG R o DA S K KR Sl K R
AR vh i RS A MR, EAMEIT TOAMT, hEESMREZ 2MBRIEEE, vk
e KA H B B8 AR R R E — DA R E/NER Z N, R 7EA 31 F= L1 A B 43 I 145 SR B0 A 5 3]
WA R A HAR . FUES MK, 3 6 N R FL, RALPIR AT 43 3 2B T UK R 175 4" % fLH
FUARE A, BRI A T A K Y Bl X 7K 3R 38 RS Al o o T 5 0 A A AR, I R B, X

— 1245 —



155 AR LI B A I U S, /K SR I AR o o P 5 1 06 (1 DX PR A T 1 K, T e A ot ek 1 {1
WA B/, LIS B

7305, AE R, K Ll R A Rl P i A P ] 02 B AN, RS K L 2
UG WL T 00, W B WS AL AT 00 e BRIHTE A3 i A A Y D) b o 25 (AR B AN []

ST o3 W WA B 02 Ak IR, G BE LR A% 5 TGV I — AN E R bk, BRATTAY A
W7 e HEO O BT IR AR P b TR, RO AT e R s AT e g R DR e IR AL H T B AL
IR U R R E 20 m/s e AT, AN K, KA A A0 Tl B U IV A R B/ o G S o 1
ARPEOK L 2 R AL AT VA R BT TR IR AR T, BRI B, RUER ] AR AR I S IE e S
PRI, BIRTSPIBUACUR , 58 355 o3 20 3 1A 3 XA 25 AR e o 59— D T, 3 ol e i 0 AL LR A
Sy B Ak, BT B K L

<157 <
o ] o
% 9 >
& >
= =
i 50 200 y/m i = :
25 =7 150 X/m
Yim ~2_50
(b) ANV ST T 3K

Y/m

X/m X/m
Ce) 3543 it 5 R Cd) 3G B4 It R
S W R, AL G RILI A2 47T 41 R K3 RN vh i 3R 25 1] 43 A 5 55 (8 2k 40 A3 19 X FL A5 100

7 g5

TE fel BEI TR 36 0 R L BB T AT 20 BOK T B L BRI T 2 SR 0 TR AR ol s o 14 1
L iR e A Ty B R B PR R o AR SCES A SR 1 B e K H 3l R AF I BT B 1 ik i 1A
RO, RGEOEIE T U R AL TR I A BT L AR A R AR R A T RCR B R BN T %
TR E , UFRALE FOR MU B R 473 AL 1R XU 320 83 200 43 UG 95 A B O s, SR AR
T i K AR R A o e SR A B A BT A B X A R A TE R S kA OT SR A — B B SE ABL, R
AN 53 Ui A Y T8 B PR AL T SERE Y 0.18 ~ 0.23 4% . PRAFLR AT 15° ~ 20°, 2B A4 20 R 45 F4 A
28, FIROIRECR AT R T RS %

& % X #:

FE . CMEHEIRIL LA IS A T B R (D] L KGR T, 2001(3) : 18-19 .

FEREAE L KA K A SR B LD] K kL, 1998(7): 3-5.

FERIY, B3, JREh . MEREIUR LI AR LT ] L KL BRI, 1998(3): 3-5.

MO K R A A A S i Ee ()] L KR T, 1986(1) : 74-86 .

W BLSC . /NS v BE U S T BRI 5T R [ C /K FE 2006 [ BRBFIT 258 SC8E . dbat: W EDK AL, b

KR M TR 2, P ERIMZE 514, 2006 .

[ 61 JEME, % . “Juh”EEREHIT H “300m 2% & HE UK 21 3 1T 3¢ 5 B AR BIF 537 F B — /N7 K e il 10k 33 30 i
ATE T BB IR ] L b st PEUKFDK R 2R, 1999 .

[7 1 FhOCRE, % 5 1A A 3 SRR I H /N HE OGB4 R B 5% KJ00-03-227 F B — /1N 5 K B, 3 K 4R 3

—/ o/ — o/
[ T Y N \S
Lo L o L

— 1246 —



[ 8]
[9]
[10]
[11]
[12]
[13]
[14]

[15]

[ 16 ]

[18]
[19]

[20]

[21]

[22]

[ 23]

[ 24]

[25]

[26]

[27]

[ 28]

[29]

[30]

[34]

[35]

[36]

R AL AT [R] . 65T KR K R 22 AR 5 B, 2003 .
H A B Kl e HE I I G T RE R SR 0] L K1 R L, 2001(8) : 69-71 .
B, AR, W RIS K R R s A AR R )] L KT K HL, 2013, 39(8): 27-29, 32.
FATH SV TTIRIS WK R X A @R i T SRR [T ] L [ S R, 2005(6) : 47-50 .
JEBP, PRSCHT, B IR K R LB S AR A B (T ] KL I T, 1999(2): 3-5.
T Ak, FRIVL B — oK R o TR 8 B RO HOR A Y S Sk [T ] L KR 24, 2021, 52(1): 12-20.
Ui, S T VLS B — SOK L AT A T O PR R L AR TR L RS RS H 2 ) A B
M58 B, 2003 .
B S, VA, W A AR A R K S R R BT Y g AT R g (0] L K AK B P, 2020, 41
(1): 48-54 .
FIBSE , E4m . 8o S VTR R WK S R A T O R ) B F SR [)] . AR, 2010, 41(22):
1-4, 36.
BRI TTM R KRR I Y AR R AOK TR R B (R L BRI RV K R 2 B 4 KT R 2 B
2002 .
Bhk, A5 1R R R S RE A S A B R LSS IG R AFSE LR ] L BRI VTR R 2
R RITR2EBE, 2007 .
Frdenik . HESVUH B I A X B A AR R AR o AR LT L P R T, 2007(8) 0 45-48 .
TR, A A UD VL RS K R AT AT R A ST B BEAK 41 A R AR L B S R4 CE R ) [R] B AR
MBI BT B, 2010 .
FIACLL, W1V SC, SRR, L SRR N TR R S A R RO R R (7] L KR
2017(S1): 25-31, 40 .
HBSR, AR, SAKL . VIS AR FEK R E R A MR T] . AREKIT, 2014, 45(20) :
1-7, 11.
BAVE SC, BT, SRHAPA, 5% . L ARAE K L TR NS RE A SR 0] L NRGIL, 2014, 45(20): 21-23 .
far B . E ORI AR LM ] L b EK R K L R, 2000 .
INIURE . F ] v 0 e T BE A TS M e A kS LT ] . b R K DK B2 00F 58 B 24 4l . 2009, 7(2): 89-95 .
INAURL, 20, ARER SR . L0 B i A R T —— LA RS MK s S [T ] . K R AR, 2018, 49(9) :
1169-1177 .
Z R MK H i 2 AL U VI E O AR 00T A U A SO R AR R S )] L K s T, 1998, 14(1)
92-97 .
T, LA, ARk, &5 % UL A U 05 30O 7K R T AR B K # ISR b o5 FR T i s2 i L] . K R 2 4
2007, 38(5): 552-557 .
M, ST, Al AT . R R K e Sl SR AL A3 U U K A A B RS ()] . K VLRL 2 B BE 4 . 2008
(4): 100-102 .
W, RRARGE, BRI . S AR H T T AR A A MK CAE RS R )] L I K Jy K, 2007(3)
40-43 .
LR Le, W RAE, BRAT, 55 3R A BPOIS K ERE IS AR o kel RIS B SR )] NIRRT, 2016, 47(1)
88-90, 94 .
BEA, WIS, s R, 55 . S RAE K Ak R ALAR RS 0] . AR, 2020, 51(3): 131-135.
Biut, EE, PR . S K A ol R P i LA EE O] L KR, 2019(18) : 33-35.
INBUBE, S L A VD VT RS WE K HL S A A A IXB Ly S AR TAS RS B 98 [R] . 63T KR K A
2EWEFEBE L 2009 .
INIURE, &5 . 4 VT P18 W K r s 200 B ik R AR AF 2 K T 2 B R 3G 4 [ R . b st e K R K i Bl 2
IR, 2011 .
S LA AU VLR EAK H T AT M R T e T A SRS LR ] L BT AR AR B R B Y
B, 2011 .
M, o, PhNRCRE, A5 LI AR AR T I 55 Ak e 0 SOy BT L) L KRR L 2019, 50(11) ¢
1365-1373 .

(FHE55 1262 71)

— 1247 —



Probability distribution of daily precipitation in China

GU Xuezhi', YE Lei', ZHAO 'I’ongtiegang2 , OUYANG VVenyu1 , ZHANG Chi'
(1. College of Hydraulic Engineering, Dalian University of Technology, Dalian 116024, China;
2. College of Civil Engineering, Sun Yat-sen University, Zhuhai 519082, China)

Abstract: In view of the fact that there is no universal suitable daily precipitation probability distribution
in China, the daily precipitation data measured by 820 meteorological stations in China were taken as the
research object. According to the L-moment diagram, seven potential probability distributions were selected
for fitting the daily precipitation data. Root mean square error was selected to evaluate the goodness of fit,
and the distributions of KAP and P-Il were preliminarily determined to be the most suitable in the whole
country. Then the selection strategy of optimal distribution was further formulated. For the stations with simi-
lar fitting effect of KAP and P-Ill , Monte Carlo simulation based on weather generator was carried out to
evaluate the ability of these two distributions to simulate different quantiles and the interannual fluctuation
of precipitation series. Then the spatial distribution maps of optimal probability distribution in climate, geog-
raphy and watershed zones of China were drawn. The results show that: KAP has a wider area of applica-
tion, and the ability to simulate the whole frequency range of precipitation is stronger; P-IlI has three to
four obvious concentrated areas as the optimal distribution; and G2 which is generally accepted is not suit-
able for wide use because of poor fitting effect. Researchers can determine the optimal daily precipitation
probability distribution according to the results of this paper and combining with the research purposes and
application requirements, so as to minimize the deviation caused by improper selection of probability model.
Keywords: daily precipitation; optimal probability distribution; linear moment; weather generator; Monte

Carlo simulation; KAP distribution; P-1I distribution
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The layout shape and effect of dentated bucket on overflow outlet in high arch dam

SUN Shuangke', XU Jianrong’, LIU Haitao', PENG Yu’, XUE Yang’

(1. State Key Laboratory of Simulation and Regulation of Water Cycle in River Basin, China Institute if Water Resources and Hydropower

Research, Beijing 100038, China; 2. Huadong Engineering Corporation Limited, Hangzhou 311122, China)

Abstract: It is a competitive technical measure to optimize the shape of high arch dam by setting dentated
buckets on the overflow outlet, which can disperse the water tongue energy and reduce the impact pressure
on the bottom of the downstream water cushion pond. This paper introduces an integral hydraulic model
test of Baiheta hydropower station, in which there are 6 overflow outlets and 7 deep outlets, studying on
the overflow outlet dentated bucket layout method, detail structure shape and its effect. The study shows
that for this project, 1° overflow outlet using lateral unilateral dentated bucket, 4 overflow outlet with dou-
ble side dentated bucket arrangement method, can effectively reduce the impact pressure of the bottom
plate. Further experimental study to the dentated bucket width and pick angle found that the width of a sin-
gle dentated bucket on overflow outlet is 0.18-0.23 times of the width of the front, and the pick angle is
15-20 degrees, which is the best detail structure parameters. The above research results can be used as
reference for similar projects.

Keywords: dentated bucket; overflow outlet; energy dissipation; floor of plunge pool; the impact pressure
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