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Design of multi-source data management system for long-distance
water diversion projects based on classification tree
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Abstract; Aiming at the problems existing in the operation and management of long-distance water diversion
projects, such as heterogeneous data of monitoring and testing, various types of data, nonstandard manage-
ment and low efficiency, a data management system based on classification tree was constructed by analyzing
the types and acquisition methods of multi-source data. Combined with database technology, the database
table structure of the management system was constructed, in order to optimize the classification manage-
ment of multi-source data. Based on this, a multi-source data management system for long-distance water
diversion projects in operation period was established based on B/S (‘browser/server) architecture. This
system was designed in strict accordance with the data management system with clear hierarchy and strict
structure,, which facilitates the unified and efficient management of data by system users, and provides a
new solution for multi-source data management during the operation period of water diversion projects. At
present, the system has been put into use in a water diversion project with satisfactory operation effect.

Key words: long-distance water diversion project; classification tree ; multi-source data; database ;manage-

ment system design

WFsE s 5t P JRA B T

KEEE 5K TRRZNME TR, B TR
LRI SR S L, 7 31 T — B A
LV BB B RERE A R ATk [ H R AE Ak B
SIS 23 3 A AN B TR AL, o e L R SR 225 L IR AR L KT

W s H #3:2020- 10-09; & H#3:2020- 12-09
E&TIH : {5 H U &5 H (2018 YFC0406905)

BT LA AR L RS 5 R AR s K i f 4
Skt otV AR N Tk A6 T SN E A BE T L BLA /Y
KEEE 5K TRNHE T8 B K, TR ™ A i 4
St TV s A S M D LA B AT AL AR B 1
BB R B B o E o LUE BT 5

PEF I AL (1960-) , 55, KA TN 1, 380z, 1t A S Ui, 99077 1 Rk T 4544
BIEE X1 15 (1995-) , 2 BRI 22N, L WESE AR P57 o K R 5 Bk



126 KPR 5K TR

2021 4

SR BR AR ST IR PN 2, anfar BE e
BRCCREE RIS A K B T K TR 2 TR e
HEAT A SR R R [

TER BB 51K T AR BT 1, Yu %5V P58 TR
IKACTE AR ZFHT I 7K e s 25 DUTE A R B 52 IR, &
P K EXT SO AT Y] B B 7K SO 35 1 2
SR, Bl K 25 e A3 I, A= SRR /K R G A5 5
{53 ; Zhang %5 38 5o XD 307 vk OIS, B
TG K AT 20 R X g 5 H 51 773
FTAZIE ; Qiao 25 AR K HE BY 51k TRE v 58 & Pk
15 LR R, AR T — AN 2 R A R
P S RPHE SR s A E e A5 S W S B BT
&, SIS B (0 P A Bl S TR IR AR ) PRk
B R TR B 5K TR = RSk FRk
R EATAED R SR RS T T S 2 R
RERZE G PEM BT AL T IR 25 K TR 2 R i1 7
AlA A3 HT , FEHRE TR 48 4 RS TN T ik s E I
0TS TR AP AEAE (4 XU R AT TR R4,
G T AR AN (7] 2 45 1 XRG4 s i i R
et U KB B Bk TRE T4
DU T8 b A &, R sl /N KU & A 09 AT B M 5 P
fi " X BB B K TR A I HEAT T RS, R
Visual Studio & C#4i F2 15 7 A& 1 AH N (1) Wa I &
e ; sttt O BIM R GIS AR R B K R
FIK TR AF5E 38 Rl A HLE T I & oA R i
BRSO T X TR B2 SR,

TE LR 3 248 BT TfT, Ma 2502 76 36 7K R
B A AR R A SR R DU B g it vk
IKFREATER AN s EMESE 30 A i 2 O 43
HImAG IR ZR X ven U W R A TR e R A
T, Sk S B e TP 0 M o Ak A AR TS TR T A
i 2 BT S A B T R, R R R
Z VB EHY- 6 , SCI 2R SR B s s b B f
TR, WY R BRSNS — T
— T T R IO 2 R A A B 1) 1 A RS BN O
TR AR A8 B 42 4 e Has A7 Bk 24
2LV 2R S SHLARRRBUR 2 2 AT ST, LU
TUE U BLA , X Bt B AT 2 B Jf 2 1 T AH B
432K T

MEW AN TR E , KB 5 K TR B it
FKNAE Rz B ERZ N TRZ AR B &, X T
XU DA L TR B A 9T AR 22, T xE T i
JZ R B LG AL R U S B A BT AL
o FEHAA T A X 22 TR A 2 A HE Y T

FEARRAERIEE S UK TR p oy b i DL
PR R A AT 5 K TR 2 PN 73 24 B
TS RA L Z W L.

RS LSO IR, AR S TR 5K TR,
R T O3 S 1 22 DR 3 28 TR R, ) Rl
PERAMFEATHIEAL & B BT, S0 2 U
AR RCE B, FE T IO R T KRB 1K TRE 17
ZWHAR P RE PR G, U S KB 5K TR

A EALE UK

2 R TR SR A AR kit

2.1 ZiRHIEMERIRE

FURTR B R 5 1K TRE R A 2R M 2 1 e
A TG B I LA R B R BE A A 3 Aol
773X, 5 A AR s A Ak e S R A &
AR AR

(DB H AR ER T 20
P AL R 2 B A YRR E WAL R AL s
R BRI R 3k B 2 v, AR 18 0 ER B A 2 i
(1 RS M W A oA RO A7 il BV e b
e T AR IR M I 80 — B 254 A Al e ol
K AL KBRS K TR 8 WA g WA DL
W& LR BT BEIR IR

(2) NTaAG . N Tt 2 e s 1% 48 i B i %
A5, A A BRI — e 7Ry e WL e AG L K AR
LIRS . ML LA 1 A D1 B
KA MRS 4 B B LA 70, TH A 3 ML
RISy 1 I8 36 5% 1 DL A O it o A B —
ibeibuntiEs el miib) cAllINE cara U R4/ Ibp S S
ZAFEEN TR B AERSE, BEdE2
B SR DT AL SR A A AR

(3) AN BB B Al . H AT KB
BETIK TR, RLJE LR 32 09 v T B AR B o Az
5 2BOR A2 B 0GH, A5 2 A8 22 TR AL
ARG R . LIS AL B, 5 5 AR R g 4
ACREACHA Y PR R 1 B P R I A A T IR A 02K,
PO B AL 22 O 2R 5 ) ke (e SR W
RARIRAT
2.2 SEBHER

ST T S B BRI TR,
AR TR LT B, >R AT B 22 A, 5
TR T B RS AT IR G oy R A
AR Z IR I T H AL R, W2 2R A
FIGERPIAR BTG ] o 70 I B — T A R S HLIU



551 19

SRALSRE, 5 AR T SR KR B 5 DK RS 2 IR Ben i B AR S e v

127

RUET HALT L, He I —A> A W N 51 2 A5 4
MR B ALER BB HEA TR 43 LB F AV 2RI 1 44,
BRI T AR TR T, B4 50 TR —k
HARRSEY) . IR F s AN 1 R

®
OO © O

Bl SEMERENTEE

Bl LAy 3 2, o 17 R AR AT,
TN A Y AR A AT R e A A Ok
9 5 P E] —JZ= 127 5137 147 Bl S e i, D[R]
TR PR RN s Fi 1 11— JE AR 59 R, A1
JE A ) T A R, S B R B e — =
2.3 HiESEEREE

FT ORISR, 45 & B B o R 7
Y SRS UK TSNS T 2 R 5 2k R
Pk, sy B LRI 4 2, S0 A BEAL =
SIZE GEAIZABEAEZ . 73RN 2 PR

e
o i [oror ] wH
v ¥ ¥

t | | T H T H . PN K

| 0 ] 0 | 0 | 0 | 0 ] 0

0 0 0 0 0 0

1-1 1 1-2 2 2-1 1 2-2 2 2-3 3 3-1 1

— | | | —

oo | 01 01 01 s 01 4|01 ; 01 01 01 01
WER gg 01 gjﬁ 01 % 01 ﬁ 02 HE |02 g 02 % 02 g 03 f 03
3+ 01 i+ 01 W 02 VI: 01 H{o1 W 02 W 03 R 01 #l 01
01 02 01 01 it | 02 01 01 01 02

B2 KESSIKIBETHSEHEESIXER

K2 s — A 2 7 A R B E N
B, A AR 732 Sty , 732 20 -5 0000 i
TSR i 0 A R A 2 AR SCER 3 719 i 8 I
ATV AR 55 5 B J2 A0 3% 1 M i A dls L B A
IR , E AT AR A R i R, 1 R
T 1 AR, A B B AP RER T A
TS 5 e B AR A A 4 K

3 Bmiksiraveit

T P 2 BT B 2 A BN ] e B LAY
Y, QAT 3 S e 1) R A2 RO SR R A R AT
it 223l 128 AN R0 e 2SS E AT A R R
PRt i — R PR
3.1 FitBREREN

T B — AR RO o S A AR 0 Bl e
R, (A H PR AR A A S5 B, RS0 TR Rk
i ZE G — S BRI o e 2 S B B R DL AR A
WA 3 A, 7856 2R RUBUE v, LI — et AR D 153
"

(Do R R AR,
Forh BB 7 BUEA T 20 . LU R R P Y5
4 JZBR)R 1 AR L 1 R BdE R BdlE

LA AR T AR SRR WA A A 1 A B
AT

(2) 5 =3 28 AR | 28I
AR BRI T 1 A6, Rt T RIFRY
i TSR AME—Z T, AT AR DRI T ERS 0 3 137 2%
L. S 4 RBZ w IR R S B
R, T EOR AP AN A 2R B SR A B R 1
Bl Z BRI T O, b TAL SR B R A Bl
T A A, TR LM A 2 A
— G, BT AR T A £ B RLR A 2E A
AR A T AEER O T AR T S XA
TEAFE . SRR RO I — 2 g A
PR ILAYE A T I, B s SR AR A Tt
I, H T A SR 2 R e A T e %, Rt
LR, AR A% BRAS g i R by SR B R4 7
EHENL, IR AL AR R BTRZ S S g 5 A TR (E
P B A (ELAN [ A RSl , BT LK I AT AP E RS 3R
BCE AR A3 RG] TR L

(3) 5 =3l o =R R AR P i
1 SRS FHEA B HOC R, AREMEE HoAb 5 F: 8
FLEARAS . AR = 1 b — 2 AR B
(ZH b — 2R, e 2 s T LA



128

K BE IR 5Ok R R

2021 4

MG DN FR AL BE, (E R AN 2 B 0 7 B, i 3

Yy Bt MR RR AL 7 B 5 R e e, i LA 2R 2448

TE[] 1 2590 s LRI 0 2R AR R i 25 IR AR L, AT

PIREERUR R 22 ) 095G 2 el S Bt ], 48— o

AT B

3.2 EBEEMT
WA PR R B — AR E

AP, B SR MR A A TR B e DAy Al 2 B AR S Y
SERRREIY ol U MR R R B el — e 1 56 AR
BRI B SR I AL . IR Y B AR
BT E - ROEAR - BER) EIRY 2, BAR A anial 3
7R

() & @B & GO @D TH EFID

@ n BATHT[A]
<B >
EB -
@1
e G
- FREANETR
n 1 n
B
@ B < & 5
EB) B LE EB
T @/ \@
B @) <> T
D) ! CTARED 1 !
T D
TR ERE

B3 E-R(EE-BER)ZBEEREITHE

E - R BB PR AR SR, 2 AR
SR Z 18] 09 56 A%, A I 0 A3 S 4 P 6 55 1) T
P, 3 AT A B SR RO S
PSR IX 5 SR, AR 5 Bt 70 26 Mk R AH
Xt R, PEASCES SR A RS B AR BOT SR ), 731 i
2T AN B R A

4 RERIHSRH
4.1 REGEFETE

Z 4K H B/S (browser/server ) 2B #1711,
[ A M s AT I Y L RGO R £ MR
55w 2% P IR S5 3 AR, AN T R T
BRI & B Y AR

(1) M550, MR 55w FRAE S & , ARAS 7E 9 5T
Ui AN AT UL, FF A HESER AT ThinkPHP

(2) & P, A A HTML, JavaSeript , CSS , Boot-
strap 5515 75 #EAT W DU 5 2, K HE Cesium STP =
Y ] AL AC B )RR , SEIRECE i AT AL R o

(3) B AR 55 5. BAKAL4E BIM Server JIt 55
7% Apatch Tomcat i}t 55 %5 . MariaDB iz 55 4% . % % i
55w XRS5 4R E T Windows R4eH, Hh Ry
ZWBITE PRGNS
4.2 RgIhEEIRITE X

MR IR 2S5 K TS AT 0 2 AU A R 0 i
TR, FR Y8 322 B SR A 0 2 A8 B N Ui T 3R 45
W TR, — 3Bt T 3 A, 23 i T AL
BTG BRI R R GG B, B LR
TN 4 fis

(1) AL B 5 0 & T BIM + GIS [y =4k
IS B 5 02 R GETT A T ) P e & R 0y
X, W RKEET K TRZEHIERN— 5.
AR 5 A A 35 b R o7 AR I s 28
FE SE X SEFLRIE ) 5 BIM R AL SE A DI RE , I8 4E K
TS S T 0 B DT, X R HT AN
B AR PAT S5B b S HEURF B, BEAE T AL
HIFah—HT R,



451 19

SRALSE, S5 T JE R KB B 5 DK RS 2 IR B R S v

129

() BHRrEE M, KI5 IK TR P EUE—
FEenT 2 s A K 2, L H RS B AR
K, R LI 3 A DA, kLA A I A 1A
TR N R BT B AR S A Kl o0 A PR B
i SCrh SR BB P, R G Rt 1 X
ERSRNE R IET . BRI RE AL & 4 FhAS B
A CABIALNT.) Bl 9 A8 AR 28 R0 ) =
AT 2R B3 LA B R B ) AR A P SE 45

T RMKE R 5K TRZETH

ZENESERS
— 3
AT S (s | B
I
3
B W i Al [#=
e il ® Al ||
t ¥ ) 7l |e
3z # £ (|
i g w
| ]
T .
3 3
| (me| | e |2 |2 ||k | | K NILAIGIRES
e EE NG W& sl |R
MIEEAENEEIES | (3] || |®
IR B =&l 7| |5
HICIEEIE G I IERG
m| | (m| ||| |2 || = |2 |z |=
B4 ZRGheesEbigit
4.3 RENAYR

FREEES 5K TR S Z A4 0, Hoat oy T/
BT AN, HANZ RGO AL %S K TRSA
i, FH P e R GE ] AR B rpal L B 7
SR b B AR AT, A2 7 HAR H S BR A AR5
SRR L, a5 AR 0] T H
) 07 RPRES AR BIC R AR TR IR
AN SRy LTRSS R/ AR I T PO N ESY AR
B P S MRS B 3R 1 RO B R, PR IR

&

data_id
spointguid
point_number
instrument_.no

FrEXE | TmE

FFEEES | BEREEL

2i% embedment_time

dsdate
spointreplace
freq squared
temperature

v 4 Bk
AN BT

TIZTRETNZ 4, 18
RORITIRANTT o

(1) HT Cesium V51 =4i b w5 . AL
% H Autodesk Revit 2014 3E47 BIM A | A5 Bl 41 35
iz RS ENEILIL S SE iR I3 e S k7 M Il
T AW A AR AL, LUAS [m] 08 230 €6 FUE R A7 X
4y 18T Cesium H7H7 A B ArcGis MapServer Image-
ry Provider J7 X} Esri ArcGIS S22 3k 4718 A, inZk
BT ArcGIS JIR55 19 MapServer [ J, I HH H 848
PR SRR I i A £cahs A7 b 28 8 8
FRAAL, M BB S S AR TR S &
i, e B R A, 58 B =2 3 5 R ROR
WS Fros, A ANFRAAS R W IEl 6 fizs

(2) WM BICHE 2 3 o A0l 2 3 o A 1R A A
T bR AR AT RS B R B B 2 R
P AN [RVASCRS I 6 A [v) ) K 30 A 380 0 T, 380 o
RG22, SR 5 Fie BB 7 R 1A R 2 2 R0 1y
LB T RGE S, 5 T X B 0 7 1 2, I
o 30 ek B P R A — S ) R JE M (L =L R
) ARG B ) v A A ) S A D R A
Sk 7 s,

FPRCR R AF . LM

Eo6 RAKEHSIKIRE

v M EKTEEEETIR
v M Rzt

12
KT AT

23]
XUETFAER

(a) Fili B

linear_coefficient
temperature_coefficient
nsetupalt

srenote

errnote

observer
recorder

gap
department id
office_id
engineering id
building_id
instrument.id

HEIEETE EHAERL R
£ KB BN | R null
int 20 0 %] 21
varchar 100 o O |
varchar 50 0 a
varchar 50 0 [m]
datetime 0 0 a
datetime 0 0 [m]
varchar 100 0 [m}
varchar 50 0 [m]
varchar 50 0 [m]
varchar 50 ] O
varchar 50 0 a
varchar 50 0 [m]
varchar 20 0 (]
varchar 20 0 O
varchar 50 o [m}
varchar 50 0 [m]
double 50 4 ]
varchar 50 0 [m}
varchar 50 o [m}
varchar 50 0 [m]
varchar 50 0 [m]
int 18 0 [m}
(o) B R4

B7 EKESSIKIEENEEESELEY



130 KPR 5K TR

2021 4

(3) HR A B, H o ORS  hy Hs  d A
BB B, A ml ik 7 R G O 0 o
RIS PN 38R , e WA P TG B e [ R Y

T o S, 14 200G 2 ML Y, oA 0 0 P P 9
LT AR
H 7 18S DL THT R AP 8 TR

¢ o

RO RS

Om=herAmsE

Q@

EhyEhE
SR 7%

4 HEh
S

/;/ g
7 4

(c) I ZE K 2R

8 REKEBSIXIBHEKKREENE

v [ Hxexo1 s WKiettha
&FLF 1 SRR AR R
i -
2 TR
BIRETF
P 2 3 B e
B=XrF 4 FHERAER (AR
B=FTF 5 BEREARE (LMY 50m) &
v HX-GX-02
6 BEBEAAE GEHZY50m)
HEEF
e 7 EERARGTER
HoEEF 8 SR
BoRTE 9 SRR S
H=EEF
10 SR AR
F =S
S s wozmv| wos < [l > w1 w e
(a) &R (b) T B 4R A
ar >
5 én e

(1) A 1 LT 70 2 A0 R B 5 1 K TR A di
ERLR R T4 Bs R BT P G A AL, XAk
PRSI T BT, SO AL T RS 2 R IR R
JEAR, ARGy i K 70 AR 2 v ) Bt A7 Ak B B v
SEBL T 22 PR B R RO ) R R A A

(2) T B 7 26 A8 A 28 LUK BHE P 2 45 4
Bt Wik 7K IR R 51K TR s 17 0 2 A
HRYGE, X 2 PG AT IR KRR A —E 1
JE BTk TR RS R TR A PICRARS A
R ALAY R, st T R S E AR T — Rl
S B

S

[1] YU Meixiu, WOOD P, GIESEN N V D, et al. Enhanced
potential ecological risk induced by a large scale water di-
version project[ J]. Stochastic Environmental Research and
Risk Assessment, 2020, 34. 2125 —2138.

[2] ZHANG Xin, YANG Zhe, HE Muxia. Accuracy and grade
demonstration and research of elevation control network for
long distance water diversion projects in plateau[ C]// TOP
Conference Series Materials Science and Engineering, 2020.

[3] QIAO Yu, LEI Xiachui, LONG Yan, et al. Fast and opti-
mal decision for emergency control of sudden water pollu-
tion accidents in long distance water diversion projects[ J].
Water Supply, 2020, 20(4) : 1356 — 1367.

[4] FRAEZE, X 08, A4, 45, JE T BIM i K& 5 K T
T = AES R REBOT IR S L) ] K BE 5K T
FE47,2019,30(3) ;139 - 145.

[S] WM, stz T, 55 LT 2UUE R E A K EE R
FUR TREE R LN PN L[], KRB IRFL Y,
2020, 38(6): 84 -88.

[6] EMIE. KEEEGT K TR W4 A R 5T [ T ] . AKFIRL
K1 515%41,2016 (11) ;88 —89 +148.

[7] R . BT RO AT K BB 5 K TRRIB A7 % 42
IR ITAS B B XU D2 W [ D ] S« A b K K
K2#,2019.

(8] AT w. ICHE By 51 /K T U 1Y 2 A2 Ui 4% 48 B AT 5
[D]. KRM ALK R K L 2 ,2013.

[9] #E 5. BT o BEAY AL 23 0 25 73 A vk i R R B8 5 1K T
BT LA PPAN 5 X SRBEFE[ D] KM ALK H]
JK Hi, K %#2,2018.

[10] M. 51K AR TR AL Wil R 8 71 & -5 1900 455 AL fF
FELD]. AL A NE Tl K ,2019.

(117 BT, T4 B B 5 1 K AR 4 A i R 05 28 B
GIS 5 BIM Z5 5 He RWFFE SR [ D] Kt REEKR
,2015.

[12] MA Fangbing, LI Chunhui, WANG Xuan, et al. A
Bayesian method for comprehensive water quality evalua-
tion of the Danjiangkou Reservoir water source area, for
the middle route of the South — to — North Water Diver-
sion Project in China[ J]. Frontiers of Earth Science,
2014, 8(2) :242 -250.

[13] T M5, BB, B8 &, A%, — i 1T T e i 0 o 4k
BRAEE I ZBE B RS mSIARLT]. dho i
J5t,2019,35(1) :53 - 58.

[14] 47 P, % T BREALLERAE B 6 vh 2 U5 5 4 il b
HH[J]. BV ,2020,39(3) : 162 - 165.

[15] F I, 2 AbR, E A7, 55 5 T 20 08 W s B vy e
ARG T]. W R g B H A a4, 2020, 32
(7) :145 - 150. (F#% 135 1)



551 19

PRI, A PRI S RAIRUK S Bk o 0] LIRSS I 5 135

SE

[1]QIAN Shangtuo, WU Jianhua, XU Hui, et al. Discussion
of “Estimated splash and training wall height requirements
for stepped chutes applied to embankment dams” by Sherry
L Hunt and Kem C Kadavy [J]. Journal of Hydraulic Engi-
neering, 2018 ,144(11) :07018018.

[2]WANG Yu, WU Jianhua, MA Fei, et al. Pressure distribu-
tion of bottom rollers below the aerator device [ J]. Water
Science and Technology, 2019,79(4) .668 —675.

[3]CASTILLO L. G, CARRILLO J M. Comparison of methods
to estimate the scour downstream of a ski jump[J]. Interna-
tional Journal of Multiphase Flow, 2017,92:171 - 180.

[4]ERVINE D A, FALVEY HT, WITHERS W. Pressure fluc-
tuations on plunge pool floors [ J]. Journal of Hydraulic Re-
search 1997,35(2) .257 - 279.

[5] MELO J F, PINHEIRO A N, RAMOS C M. Forces on
plunge pool slabs: Influence of joints location and width [ J].
Journal of Hydraulic Engineering, 2006,132(1) :49 —60.

(6] £, A, i &t A5F. mslR AP R K $ I K 3l ek
BgE[T]. KEREIERlE,2012,30(12) ;101 — 103 +216.

(710 &0, 5 6k, b7 e KR I 30 A B SCRIF 5T o i I i 3
[J]. FE/KACIE SR FIRHE ,2015,13(1) 176 - 180.

(84T ¥, B R, A Bl AR B — A W28 K
IO SV AR L0 G R[] KRR R,
2001,32(12) .1 -3.

[9]LIAN Jijian, LIU Xizhu, MA Bin. Safety evaluation and the
static — dynamic coupling analysis of counter-arched slab in
plunge pool[ J]. Science in China: Technological Sciences,
2009,52(5) ;1397 - 1412.

(10 J7LFE, Eoeds skt 2. K EIB R AR v ify He 5 20 A1

PEREIFELT]. WK (AR B AR , 2007,
42(12).2123 -2126.

P RT T =1 722 | W &4 8 i TR P sy a W B 8
F|2F4R,1999(2) .5 - 12.

(1214 6, ik, KBS BUE RIS, KT
R HL A4 417,2002(4) 45 - 50.

(130K 52,07 52,5k 32, RAUE K IBIEL R AE 08 FLK
uhi ERIBETE S HILT ] KRS SR T AR 2 4k, 2013, 11
(2):196 - 199.

[ 14 ]l NG 80, 28 i, 2. T MR BRSPS A e
BASETEWIIELT]. KFDKALEA,2013,44(6) :36 - 40.

[ISTBTIEDR, SR ol, o2 &, 55, BT B HoT i s s it
RUKBIEARFGE MR [J]. KRR H AR ,2020,51
(4):81-87.

(16 ey /Mg, b 0, 3 R AR, 45 P B K H ol 2 4t AR IR A
RLMEF S T [T]. KRG K TR0, 2013, 24
(1):40 -44.

BYAL7E: §- (W S A NNEL Y/ YR & B
KB R RO AR M A [T ] K K B e AR,
2013,32(3) ;120 - 126.

(18190 &l BRI, F=/NF8, A5 R U U v HIE 30U kK I
5V KB IE T 0) = ER AR LA LT ] TRy
il (CTRERMER) ,2009,41(5) -8 - 16.

(19190 2, IR, Stk 3 i 55 e K B IR S AR R S T i
Tz R ] RILRE BB ,2003,20(4) :3 - 6.

[20 far . JRIE M X HEIUK I AR AR E e [T ], K
FIER] 511 ,2017(5) ;150 - 152.

[21]WANG Yu, HU Yaan, GU Jinde, et al. Impact pressure
distribution of inverted arch plunge pool for large discharge

[J]. Water Supply, 2020,20(1) ;209 -218.

R e e e e e e e e e e = A A U O

(EE% 130 1)

[16] BRAH AL, TARSE, 55 FEFMPVE TS &3
BLBCH FiR 43 28 SR BT ). i &= i 3 $2 R, 2011
(18):81 -85.

(17] Z=e2, 28 . BE TR 50 57 24 19 VR IE T CAD &
[ 1] #liE A 3h4k,2019,41(5) ;152 - 156.

(18] 5 ¥, M) &, 2% . ASHEHT B0 3 2 25 5 G Ay 1
W[ J]. J6F7 3538 ,2020(11) ;28 — 31 +36.

[19] RAM, SR Kt B 5 2 s LA T I A i AL
WATTELT]. IR S R 2018, 14(27) <17 - 19.

[20] R 2. BT E - R BEAVECE P B2 A9 OC HE H R B 5
[J]. g B4 25 5 4E47,2019(5) :77 - 79.

[21] 5756, NI, JH i, 5. 2T WebGIS [t P i X
BOKTR IS RG] KIS K TR, 2017,28
(6):145 - 150 +157.



