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Design and application of safety monitoring for slag disposal yard in
Dianzhong Water Diversion Project

WANG Hefen', YAN Xin®
(1. Yunnan Institute of Water & Hydropower Engineering Investigation, Design and Research, Kunming
650021, China;
2. Yunnan Water Diversion Center, Kunming 650051, China)

Abstract: How to do a good job in planning and design scheme of slag disposal yard, which is an important part of project
construction, is not only related to environmental issues, but also directly related to the safety of life and property of
surrounding people. Therefore, the safety monitoring of slag disposal yard in project construction is as important as that of
other buildings. The Technical Specification for Earth-Rockfill Dam Safety Monitoring is taken as the main standard basis
for the safety monitoring design of slag disposal yard in Dianzhong Water Diversion Project of Yunnan Province. This paper
analyzes and puts forward the project selection principles and basic methods of safty monitoring for slag disposal yard, and
discusses in detail the project selection principle, monitoring technological means, facility arrangement and monitoring time
and frequency. The important achievements and experiences obtained in the safety monitoring design scheme of slag
disposal yard in Dianzhong Water Diversion Project of Yunnan Province can provide necessary reference for the safety
monitoring design of other similar slag disposal yard in the future.

Keywords : safety monitoring of slag disposal yard; soil and water conservation monitoring; sensitivity factor; slag height

Wk B 2021-11-29
TEF TN TAZF(1979—) , L, E 9 TR, =2 RKAK i TR ST Bk A % e WEi T A



B Af@gig55m 202 818

TP K TR FE 55 Be i B9 172 T 7K oK
IR AR A B4R vk TR 2 I Y e DX R
K ARG I 2 (KGR IR TR 2 P e b X i
FRE K TR, PRI R 5 1K TR FL A R g vk T
TR R BT A DR 0 R e L i A 2
Z LA RK L2 5 b DK TR
BRI TR (AN T AR 24 92% , PR I 3 e o K A TR
NG SR FE I 7 0 A e 2 A AR AL KR A
JEEIX FEAA PR PR ORI Y 1 2, 57 I i m] RE X A
WO BRBE SRS A R — E R E B SR TR It
A ARSI O AR A BR S 5 i 7 MU R
R M g OR B O AR ST s AT AR
PR BR T TR I A1, 0l 22 4 M A e AR b 2
A I AT SN A i 0 T s AT R AR E
PR TR Aa A TR A ) BB AR, T W
L TARRE

1 ITEMR

TP 5K TR R 2 M A8 AT RS TR 1 et P L il
T, TR = 48 DU A VYT HUK 1) AR X BRK A 1
Hb X BB S K A TR KR TR Ak T
PR 4> 4, Ferp K TR SR B VT R R
Wl KB L0 6 A AR M () B 35 AN E (T X)), B
TRAK 664. 236km, 15 KL /3 0 KHL T B K
T BE AE MR REWHBE  RIRB LT Bt 6 4535847,
B A W) 245

E 5K TR A HE B K TR TR 25 L
WA N B, 2 929% |, b T R A T 5 ROK, {H 3
SR AN AT A R A IS K B W R s i B
Ko BAF I B 8824.49 J7 m’, 4 1 J7 [nl 31
MEZ1630.34 71w’ A EEE 7194, 15 T m’,
TR AE (5 B iR A 3902. 40hm” , M k) 223 4b
sl ook IR B 3 4b, K3 T B 27 4b, K3 B
34 4b  REREEL 62 4b, W] B 35 Ab, FIR B 19 &b, 4
TEL 43 bt

2 ZEHENWENSEX

W& 2 A2 9 R SR AR I EAR | 5 Gl
AR DL ER A B H A S5 w8 B AU A B 3 3k U
&, R AT A5 SRR RO T AL Al
0 st (AR 3 S PR I H 2 ) Sl A KR
AR B B Gy, MR i R D A A ER
A KM TR BB AR DI | B SN O BB D 5
TG M I ORI A s R S5 T B SR I 2 4
I AE A I B — A s J0 e iy 2 o e FE AL, R
JE X R B S8 37 LA R X T e B A SRS e B S 3
Ji ) b R SR B ) 2 4 W DN, B
02 A I AN A TR i e T H A — R 15 4
PRI R 5L

EP K TR BT FKBE IR JHZ 5t R B,
H2&MERORW, R, b TE -1
Ft 0 B HAN [A)HEEEAR — P B R A
Al RARSE F VRS 5, AT R — A ik it T iz
iz efa sty B 7RI 2 2541, iy
LA LE . SRR E T AU
IS BT N R A e AR R B =
P BT SRR, e, 0 MU B R s B A
UG W A it S — B ] R AL SE R E A
MAGE, I RIAT LI 34 PP 2

BCE I L I RS, N A A A R
AR R AR B A HELR, —2 ]
LA 72 3 1 A8 T B T LR AR AR IR B, 3R A
KB STEMPES AR, IR BEAT 20 B PEA, W Has 174 0
T2 RS | R B3 FUA fE Rl R, n] LKt
SRR STV B AR , L fe R R EE R AR 2K ; — 2
MR P 5K TREATE S e a5, L F i 2 A
I R R R, T AROR SR i TR as AT 30 0 A BRI
W NI TN | AR 8 AR

ul

3 FigpRre il EEEURE

RABEFEI 73 1 22 42 W D BT, 4 AT 20 iE B9



X AR Rtk Yk Sl 1725115 kK E AR TRREHR

7, HEEA K TR AMESES%  HENRRA L]
XT3 I ) W IS RN, AT OKRIK e TR e 4
BT R ) (SL 725—2016 ) FICK A FA i I HAR
FURE) (SL 277—2002 ) oK ¥ K& 3¢ i 3 42 4 W i 1
A

FE S IENE S A LR KA I X R AR
TeAM L FREREE | I b 2% RS I s
B 2 R R, 79 e B R B e AR B
(1822 A A W A R B A2 B T, Y B K TR AR
R =172 WU SRR TR Z — WS
AT R S TR I B R Bl TR, A R SR
WG AIB 1T, il E PR R i i T AR T
it 2 2% ) M T b R 4% F RSN B8, — B AR R 1 i
S R AR, TR 7 T 0 ) 8 O B A7 3 45
MR AL, D) S0 v S 2 BT, it 5
GAGBAT M A W T AR B N e R AR
HEE v b e A W U e e AT g K
TRER TS, T B RTSCA B 3R, R
TR S 70 22 4 W (A B A o R ORIE R T 1SR o
i, 4 KBTI FEPE , P A 30022 4 W 4
ARHIEY (SL 551—2012) ) g LAk, BIF 5% A 41 A4 Wi 0 350
6 B WV 0 R T 5 R A OO % A A 2 e T
PR NIFI IS A T vk 5K TR S I % 4
T E 3 B T

a. FEHIHN N 3 H L) b Hem L S0m S i
YN 5 i S s R S, A
Horp—A 50, st Gk AT A T 2 A W T

b. b ) R AR I 1 O, R R A
T W BEUAEE L, KO BB K G B
A IS E S RS,

c. MW U AT (E L) AR BAE TR A AR
A

d. ZA W A S0 Ak RN TR A A 7
il

e TETH R BE BRI HT 4R T, T 3 {0 I AT &
if A e 0% SEH

4 BT RFREERTTE

FU 0 0 oA A T AL R T AR IR e (AR Bl
YH5 R RAE ) TREASIE M B TR I U 1
T A M R TR ARG A

TP G DR ARSI 3 W DA 2 o 3002 4 i I
TIEMEART-Be, FEAEWTE

a. RV W, MR 50 3 B0 2 B RO oo, A
B2 ~ 3 A 0T AT 0 S B A i 3 R A
3~ 11 AR AT I 5, SR 52 22 06 A = A i A vk X
FiUE G A RS HEAT W AR R R 2E AR
T Smm T AL HIRIEA KT 10mm ; 5 YW A
R 1] DA 3 5 LI 7P A, WP S R S ) B 1

b, GERARTE W, A i I iy 0 W A 7 i
Syl 2 T A B — 5 Hc I ARHE , X 533 3 AR o 7%
AT HEAT W 5 R 0 ARSI Sk A AR Y, e
T T ] B A RN, 4 0. 5m BE — MBI R
et — 2R 2B R W RS b BT A S
RS B LI A A IR SR (R, 20 BOR K88 | 3R
TIAS AL RS i KT A A 2 B FLIR AL Y AR Al
L,

c. BIREEI ., AT G A IR BT R
N0, R AR T 0 A A B A, DA T SHe A s A
200 7R A AN A AN 3 I P A U AR
A B —E RO B T, AR I, R A
51 i A SRR TR LA AR  FTIACER T O, 5245
ML E AR R RLE

d. IR . (AT 4G [R5 BBk A 1
AP 1 L I O A 3k Y I S
TS T AR D0, e ) 2 T 400 1) 5 7 O R E A 0L

e. FEFTE WM, FE P LR IR BROH TR
G ARV 1 AR 0 T A, M0 0 37 B G0 ) e R
L

£ A, FEMEE AL BT TR
W7k, AT LA R OROR 35 B e | IR R R 4
TC AR Tt n] ] PR A0 2 el B PRk 4

. 3.



B Af@gig55m 202 818

5 BmAFBEFENEESEIRIT

HP UK TR EGHRL 223 b2 2 7k
TR 2 LA 9 &b, SNk 3 AT 53 Ak, e
i KT 100m B4 10 4b, SR T 100 7 m’ 1
23 4b , REEPERIB, UL e85 0 5 ek
o B e Y EL A AR M R B T Bk g Ll 1 5 5 i
Yyl Jy SRR A T 22 42 WDV, HoAth 55 3 4 4 W
Wit S iz sk LT,

wEa il 1 Sk, A 126,45 7 m’ HER
106m, 55512 2 9, st EEZok AT 1L BRI 4581
SRR T e L BRI PR S el R | BRI |
i) Y I 30 1 B 0 s TR T O I K 3 i
BHUUE S ] 3 PRI Eb 1% 3% 4 1 A2 TR W
A EA 3 A W T L T 1 AT A A R s
V-5 2030m i R bR B B — G T A B 3
A 3 AN A5 BT 2 Sy S0 T I U e 7 5 )
T IE b A O T A v — AN, A 11
AN A5 BT 3 A BT A A R, A 2020m = AR AR
TP — R IE A — A0 SR S AN, VR
il 1S AR B T 19 AN, T TR,
WTTET 1 5T 3 1R AR Oy R A I e, DA AR
JH 5 /0 B0 A A 4 T 1 W U

T8 3 R W AR TE 2R 28 23 1R =y i AR R AT W
W, AR e 0 Y S TE S R AR 2 MR
DN A5 AEAT R AT AL 3 /L 8% W ) I i A Sy 2 1 432 7%
XU Y T AL 05,

TRARAZTE W 7 St 37 rh B3 1 A4 Wi B 1 A
BEMAVE . R a8 TRE BT A Bt il s D0 o v 1R 1
BERARIE | R R A 7 =2, e A i 4 AR IR, 5
AN, N T R W TR A B I i R B Y,
HE I AHE T R AR, DT SHE MO R 45, O
BRI EB T, X il i i A b AT I

M T B R i, RS BEARAR, 0k 2% i 55
22, PRI A8t T 07 28 Be bt b e pR e L BE . %
SR s A ) A T e A R R R I B 30 3 R AR O

4.

Dt T A ABS 45 M A7 AE BT R 470 5Y i B2 A% 45 [ 2,
SR FH 22 2 13 70 T8 I A B 02 1 0 ARS8 W e v
I3 o) 25 G A3 BTN B T R B K AR R AR T W i 4
R RS s 25 IR 5 s S v R (9 BT T 1 R 1Y)
AN 7 T B S AT A R 2R 00 A SRR F R
R A AR BN ER PR A TR 25 PR 45 SR FH Al
FL7 S, R AL FL ™ A R IR
BOREFRRIGE YA BGRE  BER R ATKEYS
MAVEEBKE —8, R 2m PR R EE LS
I ASHE SR AR — 2L

T R i HE A T T U T S I 5 0 1
RS A T B B U b 2 A il T U 5 i
TRfEEH " TEFE AT 1 A A
VeIl 1 S Al A S & T A R Y5
2000m R A AT, AT LA 55 A FR i b, W ks s 1
IGAE L

T3Ah, RSB A Sl Ak I AR 4 7 i b ) M
S A B AR B T KR TR X A — A
FGE A s FEE Y R A A s e &2 i R 4t
PL GPS  ZE M ARHSURNS HE T4 77 85 3 3% 10 A5 T8 T
ARTE RIS AT S H B A M R B AR A b g
K AR Y “ WP 2127 R R SRR T M a2
DX 3 1 B i L S R A Bl A O

A5 K TR 223 4b 7, Hob g 85 4~
o B AT UL A W B4, A B i B 0 N2 O vk Sk
w1 SRl AR5,

Vessar Ll 1 5 3 b M 5 4 A DL 1 AR 2,

6 N5 ATER R BTR

Fi 7 (AL T T B v 7 A T AR i T B B e
A, 58 TJn s R iR A e A T e, I &
SOBOKRBUN HA B C AW, RISl ek, s %
e M 0 O I B O i ) 22 A A E i O HE A, B
ERTRERNEREGG T 15 3 48, Filgik
DI EE A, WA H 2 g R B AT — IR R GEE Y
AT VAT PR S T M 5 1 L s 2k S L



ER PV RSP SR TN SN

&t A e A

2 FEHRAHEENEZEME(A—A)

HRAE 124U 5E 1Y 350 37 4 4 A de BRI 30, 1
S FL2E A W 5 12 KWK g« @K -6 A% WL 7 e
LRSI i T WA RN 58 T 555 1 4R (6—10 ) &
A2 WGARTIAE A 1 %G58 2 3 SRR H 1k 3k
TRIAEE R RE 1 U At I {138 R A PR 79 1575 o %85
TR 5 707 W 10 X S0« 7 S A7 e A 00 ) 7 i T
W RGE AT I RAR B AT 1 R M I 5 (O T A e
JEAEILIN - 000 AR S0 He 48 22 2k 52 T 1 RIS 4 e i
TIAFNSE TR 56 1 AR (6—10 ) 4 4 1k, BN
Wi 2 G5 2 3 AETRIE A 2 kAR A T 1
UK 5 5 S (384 R A DR 3 R 156 o 0 o 5 (@38 e v
WL 2 8 P18 222 56 HE sl B A AL e T 39 A 5
TIEH 1R (6—10 A) & 4 &, BB H 2
W52 3TN R 2 AR A 1 G B

ULRIERE S SV N AL DR eI 1K 11UV N8

7 4 it

Frit Yy 2 A N SR Y 00 2 e fe s B B2
SC, R A AR X S 0T R 4 D 2 B K A AR
FRUE I, IF AR A By ) 22 A Fa Wl SR T 20 3
B 02 A RE s O ERIRRE AP IR, G
PR A ATV, PR, % T AR R B HL 4
MR A 7 1 e e R AR s 2, B2, H
T TR A AT X 50 S AT 2 A I D A AR S o), B
P IE B A L T1ET N 37 i 1) 22 A AR e I B 0 R
R G K TREF A 7 % A i M Bt R, DL A R Y
SRR 28, 645 I — BRI A AT oy FEAB AL B 5 i
Gt —E MR ENSE, O (T#HE 11 1)

.5.



B Af@gig55m 202 818

DOI.10.16616/j.cnki.11 — 4446/TV. 2022.11.02

G B XIHRE U A E S B
BORPE S P
E
(F B AR A Bl %, K 409900)

(# ZE] eNANEOHERELILENET, EeMRHRRITZHRSZSHPH, h xR0 F 0 & REHE, X
XHAEREFNEFAFRARFHTH M AN T HER, ALRRUELINT MR T BAARE EET
MAEMBATESELHLERRAATLE, EREXN EETHREMBEATE G ZRAREWEF, £
T W, N E A E AL T T MR A i U 4 s U AR RN,

[X#E] aMAHE R, ERRE, BAWSF G, WAK

HhE4SZES: TV653 +.9 XatbrERD: A XEHS: 2097-0528(2022)11-006-06

Sensitivity analysis of related parameters in stepped energy
dissipation design

JIANG Xiao
( Xiushan Institute of Water Conservancy and Electric Power Survey and Design, Chongging 409900, China)

Abstract: The energy dissipation ratio of the stepped dam face is higher than that of the smooth dam face. However, the
design of energy dissipation of stepped spillway is affected by many parameters. In order to make full use of the energy
dissipation of overflow surface, the H. Chanson formula is used to calculate the energy dissipation ratio of stepped dam face
under different boundary conditions. Through sensitivity analysis, the uncertain factors such as step size, overflow surface
slope, single width flow ratio and overflow surface clear height are compared. The results show that single width discharge
ratio and clear height of overflow surface are more sensitive factors. In the design scheme, more attention should be paid to
the influence of single width discharge rate and clear height of overflow surface on the energy dissipation effect of overflow
surface.

Keywords: energy dissipation of stepped spillway; energy dissipation ratio; single width flow; clear height of overflow

surface; sensitivity
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Cause analysis and countermeasures of bank slope collapse in
Jigongshizai Section of Fengxi River

DAI Lin, JIAN Hongfu, DENG Wei
(Jiangxi Academy of Water Science and Engineering, Nanchang 330031, China)

Abstract: Based on the geological conditions, hydrodynamic characteristics and topographic characteristics of Fengxi
River, this paper analyzes the causes of bank slope collapse on the right bank of Jigongshizai Section. In order to solve the
problems of river water depth and rapid water flow during the construction period, through the comprehensive selection of
reinforcement schemes and the optimization design of typical cross-sections, the treatment measures combining the net bag
riprap foundation reinforcement and the slope protection of Reynolds pads are adopted. Aftertreatment, the stability of the
riverbank is enhanced with good ecology and better social and ecological benefits, which can provide reference for other
similar projects in the future.

Keywords: bank slope collapse; Reynolds pads; cross-section design; countermeasure study
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Study and calculation of the functional relationship between the
mechanical opening of curved sluice and the hoist trip

XU Haiyang
(Shatuo Power Plant of Guizhou Wujiang Hydropower Development Co., Lid., Yanhe 565300, China)

Abstract: The mechanical opening of curved sluice is often not easy to be measured directly. It needs to be converted by
the hoist trip. In this paper, the progressive function between the mechanical opening degree of the curved sluice and the
hoist trip is derived by establishing the linkage geometric relation model of the curved gate and the hoist, which can provide
reference for the derivation of the opening degree calculation formula of other types of the hoist of curved sluice. According
to the progressive function, the exact mechanical opening of the curved sluice with overflow gauge hole in Shatuo
Hydropower Station is calculated under different trips of the hydraulic hoist. The calculation results can provide a basis for
the precise control of the mechanical opening of the curved sluice.

Keywords: curved sluice; opening; functional relationship; calculation
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Construction and development of flood control dispatching system in Haihe
River Basin from the perspective of “four pres” for flood control

QI Shijie' , LU Tianhui’
(1. Tianjin Lonwin Technology Development Co., Ltd., Tianjin 300171, China;
2. Beijing Seven Triliion Technology Co., Lid., Beijing 100070, China)

Abstract: To effectively enhance the intelligent management level of flood control and drought relief in the river basin, and
give full play to the comprehensive benefits and support ability of the national flood control and drought relief command
system in the flood control and drought relief system of the river basin, this paper, based on the “four pres” for flood
control, discusses the construction status and development idea of the flood control dispatching system in the new stage in
the flood control and drought relief business of Haihe River Basin. The purpose is to accelerate the construction of the
intelligent flood control system with the “four pres” function for flood control during the 14th Five-Year Plan period, and
gradually promote the modernization of governance system and governance capacity in the river basin.

Keywords : flood control and drought relief; four pres; flood control dispatching; digital twin; development idea
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Exploration and treatment analysis of altered granite in dam
foundation of Majieche Reservoir

ZHAO Jing', ZHENG Peixi’
(1. Yunnan Branch of XPCC Surveying & Designing Institute ( Group) Co., Lid., Kunming 650217, China;
2. Yunnan Lubuge Consulting Co., Lid., Kunming 650051, China)

Abstract ; In this paper, the alteration characteristics and project geological characteristics of the altered granite in the dam
foundation of Majiehe Reservoir are revealed and studied through geophysical exploration and geological investigation tests,
and then the main project ecological problems and treatment measures of dam construction of the reservoir are analyzed and
evaluated. The results show that the dam foundation is Indosinian intrusive altered granite, and the fully weathered rock
mass is sandy with poor mechanical properties and groutability. The strongly ~ slightly weathered rock mass has low bearing
capacity, with saturated uniaxial compressive strength of 5.9 ~39. 0MPa, softening coefficient of 0. 34 ~0. 68 and integrity
coefficient of 0. 11 ~ 0. 69, which are mostly broken ~ relatively broken rock mass. The proportion of special weathered
bodies which is different from the weathered degree of the same layer is high. The rock mass permeability is not uniform and
the relative confining bed is deep, which has great influence on the stability and seepage-proofing of dam foundation.

According to the results, the curtain grouting scheme with hole pacing of 1.0m is selected for the weathered material dam
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with clay core wall and fully weathered rock mass. At the same time, the consolidation grouting of the dam foundation

within the core wall is carried out. This paper also puts forward some suggestions for the next step, which can be used as

reference for similar survey and design projects.

Keywords: Majiehe Reservoir; altered granite; survey; treatment; analysis
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FESES: TV16 XuktRER: B XEHS 2097-0528(2022)11-037-09

Study on the influence of hydraulic reclamation surcharge on the
deformation of harbor road and bridge foundation

DA Zhongming
( Jiangxi Dexing Water Conservancy Bureau, Dexing 334200, China)

Abstract: Hydraulic reclamation is an important way of port infrastructure construction. The reclamation surcharge will
produce additional stress on the existing structural foundation soil, which will affect the deformation and settlement of the
foundation. In this paper, taking the Wenzhou Port Lingkun Operation Area Hydraulic Reclamation Land Construction
Project as an example, MIDAS/GTS NX software is used to simulate and analyze the influence of reclamation surcharge on
the deformation of pile foundation of adjacent provincial road and sluice bridge, and the deformation and settlement law of
provincial road foundation under different road heights in different regions is obtained. The contribution degree of
reclamation surcharge to the deformation and settlement of provincial road foundation and bridge foundation is clarified. The
research results can provide reference for the foundation settlement deformation analysis of similar projects.

Keywords : hydraulic reclamation; soft soil layer; MIDAS/GTS NX software; deformation settlement
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Safety evaluation of the stability of seepage dam with silty clay partings

CHEN Chao, WANG Xiao, QI Chunfang

( Huai’an Water Conservancy Survey and Design Institute Co., Ltd., Huai’an 223005, China)

Abstract: In this paper, taking the dike along the former Yellow River in Huai’an, the influence law of silty clay partings
on the stability of seepage dam is discussed and the influence of silty partings on the stability of earth-rock dam is studied
based on the distribution law of non-homogeneous electric field and seepage action. It is found that the whole dam is stable
when the seepage network does not pass through the silty clay partings of the dam body. When the edge of the seepage
network passes through the silty clay partings of the dam body with low seepage pressure, the soft seepage channel is easy to
form in the silty clay partings, and the earth-rock dam can still maintain stable. When the seepage pressure of soil is high,
the seepage channel formed by silty clay partings cannot keep the earth-rock dam stable.

Keywords: silty clay partings; electrical method; seepage; stability of dam body
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Seepage safety analysis and evaluation of sluice on deep
permeable foundation

LUO Jugang
( Water Resources Research Institute of Anhui Province and Huaihe River Commission, Ministry of Water

Resources, Hefei 230088, China)

Abstract: The seepage safety evaluation of sluice is an important part of the sluice safety appraisal. Based on the actual
sluice project, the seepage of sluice foundation and the seepage of deep foundation under sluice are calculated, analyzed
and evaluated through the permeability coefficient method, improved resistance coefficient method and finite element
method respectively according to the soil properties and hydraulic conditions of the foundation. The results show that the
anti-seepage length of the sluice foundation, the hydraulic slope of the horizontal section and outlet section of the sluice
foundation, and the hydraulic slope value of the soil at each point of the deep foundation under the sluice meet the
specification requirements, and the seepage safety grade of the sluice is A after comprehensive evaluation. The research
results have certain reference significance for the safety evaluation of similar projects.

Keywords : sluice; deep permeable foundation; seepage of sluice foundation; safety evaluation
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Feasibility analysis of test method optimization of Yuanjia’ an
Station in Ruihe River

MENG Yawen, CUI Jianhe
( Xifeng Bureau of Hydrology and Water Resources Survey, YRCC, Qingyang745000, China)

Abstract; In order to reduce the cost in station monitoring, liberate human labor and improve the efficiency of production,
based on the measured flow and measured data of sediment discharge of Yuanjia’ an Station, the variation law of erosion and
silting, the relationship between water level and flow, and the relationship between single fault and sediment in the section
of Yuanjia’ an Station are analyzed, and the test method for water level, flow, sediment and other test items is optimized.
The results show that the erosion and silting of the station section have little variation, and the maximum variation of the
average river bottom elevation over the years is 0. 82m, which is basically stable. Four single relationship curves of water
level and flow in the flood period of this station are tested by sign test, fit line test and deviation numerical test
respectively, which all meet the requirements and could be applied to production practice. The results of this study can be
used as the data support of this station and similar stations in the implementation of hydrological survey.

Keywords: optimization; test; survey
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Quantitative study on the influence of precipitation and underlying
surface on runoff in Beiyu River Basin

YANG Yajun
(Gansu Longnan Hydrological Station, Chengxian 742500, China)

Abstract: Beiyu River Basin is a typical small arid watershed. In order to distinguish more accurately the influence of
precipitation and the underlying surface on the runoff of the basin, this paper calculates the average rainfall in the basin by
GIS software on the basis of the measured hydrological data collected from Majie Hydrological Station in the lower reaches of
the basin. The linear regression method, sequential cumulative value method and M-K test method are used to identify the
change trend and abrupt change point of precipitation and runoff. Taking the sequence before the abrupt change point as the
base period, the slope change rate method is used to calculate the impact contribution rate of precipitation and underlying
surface on the runoff. The results show that precipitation and runoff are decreasing year by year on the whole, and runoff is
decreasing more significantly than precipitation. The runoff has been stable since 1997 and has been in dry season for a
long time.

Keywords : precipitation; Beiyu River; runoff; impact amount
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Annual prediction of extreme runoff in Fengman Watershed by improved

commensurable method

BAN Youkang', LIANG Yun', LEI Guanjun’
(1. ZhongshuiSanli Data Technology Co., Lid., Hefer 230000, China;
2. North China University of Water Resources and Eleciric Power, Zhengzhou 450045, China)

Abstract: As a natural disaster prediction technology, the commensurable information prediction technology can be used for
the annual prediction of extreme runoff in the watershed. The commensurable prediction includes three-, five- and seven-
element commensurable prediction, and how to synthesize the results of multiple commensurable calculation to determine
the prediction conclusion is worth discussing. Based on the calculation results of the point-plane combination
commensurable method, this paper introduces Topsis-fuzzy evaluation method to comprehensively evaluate the
characteristics of multiple commensurability, as well as the characteristics of extreme wet year and extreme dry year, so as
to improve the accuracy of the annual extreme runoff prediction. Taking Songhuajiang River Watershed as an example, the
annual extreme runoff prediction from 2000 to 2018 is carried out. The results show that the improved method can improve
the accuracy of the annual extreme runoff prediction.

Keywords: commensurability; runoff prediction; point-plane combination method; Topsis-fuzzy comprehensive evaluation
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Study on rainfall evolution trend in Wujiang River Basin in recent 50 years

LI Changjiang, WU Haikuan, FU Jie
( Guizhou Provincial Water Conservancy Research Institute, Guiyang 550002, China)

Abstract: In this paper, a series of rainfall data from 32 meteorological stations in the Wujiang River Basin for 55 years
from 1961 to 2015 are selected, and the moving average method, Mann-Kendall test method, Morlet wavelet analysis
method are used to comprehensively analyze the rainfall characteristics in the Wujiang River Basin, so as to reveal the
characteristics and evolution trend of rainfall in the Wujiang River Basin and provide decision-making basis for local
economic and social development as well as the development and utilization of water resources. The results show that the
rainfall in the Wujiang River Basin has a decreasing trend in the past 50 years, with a decreasing range of 14. §mm/10
years, and the decreasing trend is not obvious. At the same time, the rainfall has an oscillating period of 5,7,18 and 28
years, and the oscillating period of 28 years is the strongest.

Keywords: Wujiang River Basin; rainfall characteristics ; temporal-spatial distribution; evolution trend
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Research on development strategy of water conservancy group standards

YANG Qingfeng, WANG Haiyan
( China Water Engineering Association, Betjing 100055, China)

Abstract: As an important part of the national standardization system, group standards play an irreplaceable and decisive

role. This paper summarizes the function and classification of standards, analyzes the development status and shortcomings

of the national standard system, discusses the necessity of the development of water conservancy group standards and the

corresponding countermeasures, which can provide reference for China Water Engineering Association to develop water

conservancy group standards.

Keywords: water conservancy; group standards ; strategy
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