Journal of Water Resources Research 7K B4, 2018, 7(5), 524-532 Hans XM
Published Online October 2018 in Hans. http://www.hanspub.org/journal/jwrr
https://doi.org/10.12677/jwrr.2018.75059

Preliminary Application of Turbidimeter
in Sediment Measurement

Ansheng Yang, Huijun Cai

Upper Changjiang River Bureau of Hydrological and Water Resources Survey, Yibin Sichuan
Email: 909990909@qq.com, 179873574@qq.com

Received: Oct. 7", 2018; accepted: Oct. 19", 2018; published: Oct. 30", 2018

Abstract

Accurate and timely sediment sampling is the basis for improving the accuracy and efficiency of sedi-
ment prediction. Based on the correlation between turbidity and single suspended sediment, turbidity
data and single sediment data of Hengjiang hydrological station are collected during multiple fluctua-
tions in 2017. The calculation accuracy of the existing turbidity-sediment relationship (recommended
relationship) is analyzed and large error is found. A new relation is established with the measured data
and tested with the measured data in 2018. The result shows that the error is still large and the cause of
error is preliminarily analyzed in order to promote the progress of sediment concentration test tech-
nology.
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1. 5|8

=K EEIBAT ISRV TE L RBDK EMH A A E R Bt %2 4. R HERNEITUR, FHRERT T K E
KD TE AT TR . =K ZE LT IRAE ST L TR B0, 2RI, IRV, B8TL%, NTHZR
NEPRIFEE BE. FRE LSS & L, B =K BER v Tk, 78 YLK Sl BRI
EmEEAK S0 RIS 37K STk« BRIV () K SCul LW, R IR VDI o — B PASK b 3R 24 U0 i 5% FH BB
FREIE MWy oL, BT RRERMVDEAE S RS . SRR, BORIAS Rt ZE 48 ) @, DL A2 VB Vb Tl
FIFRE, BR—BREND FEALEDT . FETRKEMES BB R I AEMRR RIX — 9, ®EF LiRH
—ANRYSUI W, FD AR b SR R K AR ok, B IRk R, I T F AR RNV
FRAE ST HET, KRR m TAERCR . N SC LISV uh s B BB AT 08, @k R lliZk, Rk &R
HH 28 S b N S AT T AT .

2. WL

YL, XRRIm, R&IWT NFAE 930K, RS RE —4%%h. &), E. B=2%, KF
FoERemBEKE2 KiET, RESEME. HiE. Kk, R, KE. ShiE. %8, EKEEZFEHRIL
NGV, A DAL T M WK s e R4 3.8 km.

2.1. 3eKkEFY

LUK FEHENE R, HTZAREEREEN, FKET TR, ENSEEF, —8K 5~10 A AWZ,
Pk B 5 A RKE R 82%~90%, B EEAENRLE 6~9 A, JHLL7. 8 AWM EIRE, 11 HEIRFE 4
HRARZE, HBEKEN S2FERKER 10%~18%; R A MK 2B LA 6~9 H.

2.2. RiHE

SR IRIIE . L. B R S B  E RIS, BRI K S & v a2 Kk IS e oK. #iin 5 F %
BT, BRI A K ER N SUREBOR, HERVEEEE TREE, BEERILE 1.

3. Jerbamng

BEVT K SO RTINS VD VLR A ik, 342K AR 14,781 km?,  (SHETT IR AR ) 98.7%, 1] S 3 H,
WEKSE, BTV B STV ST e, KRR T v, 223 v Rk B 1R e A |
ivbi, STRIL=KE RV TR B A EE R N, ZehT 2017 E53E 7B, O HESERE g~ myb
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Table 1. Statistics of sediment discharge in the past 5 years at Hengjiang hydrological station

= 1. #IIKSTsIR 5 iV BSitR

4 BRI E A e i AR A (m) D 10% RT3 510 B (kg/m?)
2013 2 293.69 791 205
2014 0 289.97 312 10.2
2015 1 290.18 269 6.24
2016 6 297.06 1310 33.6
2017 2 296.92 886 17.6

SR e 2 TT R VORI, SR RLD SR b RSN Bk
3.1. FERNESR

AN G KO BV R, S LIOR, BVTK L e b5 7 MRFEAE GURFE SR IR, UTsE . BT AR
H, BNKAERIRS S EBCR®E 5~7 K, MR AEREE RS FeRIG, WRINREZE . FREEREA
A 2 Wi, HILIE S5 R BERUH S WO AR e Vb5 i, 1552 W eV 56 rh e e S R i, s
R B~ YD O AR R HERA

RN JEERYD 52 13 22 26 STULCE T MM, PR LI 5 SR R B3R 22 S I W T A SR B0, A R T
UK PEAR IO AR, I ZE 45 YD UM AN K 26 U 1R SR s RSO IR 3, CAESCUR RE S vb BB Bl 2 B
AR TE PRI O, SRHESK YRV MRS 1% L o
3.2. BB AR

PR B s 7y A ORBE 1 IR AT A6 75 2, SR b BORL L B T URE S . B 2017 SETTR, BRTLK SO 5]t
WAy 22 7] 2100AN Y SIS B A RIBIND , T Aol AT ik B ACHEAT YR oD WLMIAR A o ity a6 77 AUSc R ) B
MEETURE, O PROR MU ~ 70 - RS PR SCHE . SR B I R A BE TR HE SR OK R v b, AT, L
YBREUAT DL IR AR, (HPIME - R R M e A, EUER TR S R AP T

3.3. B UHEFEE(]

IKAR Y S F T /KR FPAELE SRR ) 0T 5 K (3% BH FE RIS, KRR — Pl Re bk o TRt T DL 5 i 7K
iR, SRHES VDS, BRVL G A R G AT Ve VDR 2 2 T kR B

WA 23 H] 2100AN B 5250 5 B (SO 2 56 T e AU R RO I 1), AR IO % RGeS 22 )T ROk iE Bt
JERE L 90 HUF GRS . AT P HOCAT A 35 I YA I AR fS M O AT SR WA A, & A AR AR
DB E T RIS —FEILIE 2)o AR P oAb 2 3548 H008 SO R AR U 38459 B0 I0ME 5 3T i35, JEAT 25
HohT, THE KRR 2].

TS A B R K AR T AR S B, T AR RV I R B Sy, AR S B,
HETHEE, HEHRNSWENZE S ERE.
3.4. BN EERARIEHR3]

1) Fr&briE: %52 USEPA J772 180.1 By %k

2) mAEEHE:

@ ME: 0~10000 NTU

@ f)F: 0~500 CU
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Figure 1. 2100AN laboratory turbidity tester of Hach company
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Figure 2. Schematic diagram of turbidimeter’s light path

B 2. MESCLEREE

3) FERE: MUE:

@ 0~1000 NTU: 0.01 NTU BLiE11+2%
@ 1000~4000 NTU: % #1+5%

3 4000~10000 NTU: L /(1£10%

3.5. RHAME~BDRE X RARE R

M 2011 FFF4E, KITZKCRFEIE RS K. Tk ER% . Jbhg. B, i, SBE. 58 9 ik
TR &I B EHME BoREE, N WK EI IR NS TP 7L . S bl s 7SRl =M A, HT 7T EYE
WFERFE S, BRSPS I NEEAR, — MEARRE M EEIE. BT RE, SRR TR,
I T B YD SR SC ORHEE SR Ty AR SV B 5 s 59 — A REA IR A7 B R bt 1 30, S A AR
2012 4E~2014 4E 8] H 3K SCH A T KBS TERE, R I se i Bekl, a4 L RR:

SSC = 0.0000000001498 T°* — 0.0000006564303 T +0.0018909191664 T (1)

XH: SSC A&V E, kgm®; T RHME, NTU,

IRV BRI 2, S HER D, KT K SC B0 R e () BT s YR v TRAR ik ~ sy b 4
RAEN, FIFHRZRIZCRXTEA FTEW T &R, DMEXZR R AEE— P REIT 588 . | 2017 SFIF0R, 14
LIS TFIE LR & R R A HHATIRVP IR, R BEFECEE T SR By BERk, R SR I S B kbt vl ~ i
GA R R NIDEEIAT TR, aSmgirl, )T 7wEE, S8 HIE A E~ Ry R 2.
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4. 2017 SERETTRIK KD 534

2017 4, BETLIK 33 6~9 H P& 5L 10 4 H P EHME R K 11.2% (L7 2), Hd 6 AWK 35.9%,
7 A/ 15.8%, 8 AWK 22.0%, 9 AWK 9.5%: 6 A8 H & I — BRI 3), Sl o f e it
KA 296.92 m (1% 45 FETH) -

2017 4, BEVLKSCH 6~9 H-FHIE b EE0R 10 F AP EWEIMEMRK 71.8% (FEILE 3), HF 6 AWKk
129.4%, 7 Af/D 76.6%, 8 AWK 126.5%, 9 A/ 41%; 6 HAI 8 H & HBl— R KIb I FE, 4248l

Table 2. Statistics of the monthly discharge at the Hengjiang hydrological station
2. WIIKCE S F R FHRESITR

HAFEYiE mYs

Epy 6~9 H A-F¥iE m¥s
6 A 7H 8 A 9 H

2007 165 346 790 572 468
2008 400 649 769 275 523
2009 180 316 413 171 270
2010 350 489 434 253 381
2011 161 194 158 952 152
2012 323 802 482 564 542
2013 301 520 546 478 461
2014 188 439 718 423 442
2015 174 296 645 503 404
2016 731 626 553 519 607
T 10 FE¥ME 297 468 551 385 425
2017 404 394 672 422 473
5t 10 FE4E L (%) 35.9 -15.8 22.0 9.5 11.2

e R AKQ017 AT — IE 10 FFEME)/AE 10 FFIE.

Table 3. Statistics of sediment concentration for many years in Hengjiang hydrological station

=3 WIDKCE S FRATFHEIVESGITR

Ay REHEDR g 6~9 H A& & kgm® FRREWE kg/m?
6 H 7H 8 H 9H
2007 0.067 5.77 4.08 0.174 252 19.1
2008 1.18 6.40 3.12 0.075 2.69 20.2
2009 0.121 1.63 0969  0.071 0.698 5.92
2010 0.268 2.15 1.18 0.065 0915 433
2011 0340 0957 0.28 0.048 0.406 1.31
2012 0.811 5.01 0.564 1.66 2.01 20.5
2013 0.934 5.82 2.97 0.457 255 20.5
2014 0.086 1.92 1.07 0.364 0.860 102
2015 0.035 1.51 1.24 0.093 0.720 6.24
2016 2.87 7.58 0.953 0.128 2.883 33.6
i 10 FFME 0.671 3.88 1.64 0.314 1.63 /
2017 1.54 5.74 3.72 0.185 2.80 17.6
ik 10 F¥ME L (%) 129.4 48 126.5 -41 71.8 /

E: EARQ017 AT — i 10 FEHE)E 10 FH(HE.
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Figure 3. Daily average water level and suspended sediment at Hengjiang hydrological station in 2017

& 3. #&5Ik30uk 2017 £ 5~9 B B kM S 2324k E
K&V 17.6kgm’ (8 A 25 H), BIERKEIER/DN.
5. b 5B X RAfR

2017 4F, REVLubRy> R ELERIE 6 AR 8 A, HAMA M &&=/, 5~10 AN, HfEsyb, i
FoRL 162 7R ELIM TR, SE R KD 17.6 kg/m?, AR 12150 NTU (8 H 25 H 14 B); /MR &b 0.007
kg/m?, AHNMUE 7.65NTU (5 A 16 H 8 ).

5.1. ME~HIPX RS

R 2017 FERETLAK S OB IR SRy o B EE BB T, ARl R S5 b R R M ZR WL 4, HAUE
ALN:

SSC = 0.00000000000299687116 T* +0.00000001922314478139 T>
+0.000783471567380728007 + 0.02331286847605050000

Q)P HARE S A1), BITAKSCE, 2017 45705 b KB A C R B R 24 0.973.
5.2. BE~BIDX AR BIVERE T

HRAE VL3 2017 RS AD P~ LR A MR 2017 EHE~ 7D 0 R i 2k = AR 7 AR v, 6
He 8 AMTIRBOR b = Fp b il R I 5. & 6. BT AT BAE Y, BEVLEE 2017 SRy~ Fb 50 & il 2 HE
RIS YDA, PIR T 2 Ryb i R 2 B AR AR R

5.3. ZMARE 7 EHERETE D BRYG RISEL 54T
N T DRI~ YD R AR M GHE SR BYDARZE IGO0, ) =P AN R J5 945 H R 122 S e AR i e a0

2
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Figure 4. Relationship between suspended sediment and turbidity at Hengjiang station in 2017
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Figure 5. Suspended sediment calculated by 3 methods of the greater sand peak in June, 2017
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Figure 6. Suspended sediment calculated by the 3 methods of the greater sand peak in Aug, 2017
6. 1#7Tu5 2017 F 8 AEKIDIE 3 M AR Rbd iR

Table 4. Comparison of sediment discharge calculated by three methods (¥10* t)
F 4. ZHMEEERID R (x10Y )

TiH 5H 6 H 7H 8 H 9H 5~9 &
ST VD S D 0.4 161.5 30.8 669.6 20.2 882.5
W~ A R SR SR HE R R = 1.1 212 69.6 731.2 412 1055.1
2017 FMUE~ Y0 R M 2R HE K BB ) & 1.2 142.8 418 4875 23.5 697
W~ A AR B R ZE (%) 175.0 313 126.0 9.2 104.0 19.6
2017 b 2 i R A B R ZE (%) 200.0 -11.6 35.7 -27.2 16.3 -21.0

e WS IT QR YD — ST HESR D)y S D HE R D

5~9 H R M B~y b A il S HE SR b B 5 Sl SR bHE R D EAR R ZE A 175% 31.3%. 126%-
9.2%. 104%, 5~9 H M EAANHEZEN 19.6%; FIFH 2017 FEEE~FLyb 56 R h R HE B Hb 8 5 By i b & 41
XHRZED AN 200% —11.6% 35.7% —27.2%- 163%, HH 5 H. 6 H. 7 H. 9 H BRI RZER K, HiE
X4 AHYAgN S EA, fF5~9 ARV ER S AL 20%, 8 HRWEWEK, 8 AW EHESEEE LR
BRI RS

2017 SEhE~ bR A M 2R 2017 4F 8 H S0 & E Szl sy #EE b 2/ 27.2%, EESH5~9 AR
b BN 21%, 2017 45 8 HHER M Eib & /s 32 B2 KRS 2 Htie R, Brillib B NTU LG 7K FE /N,
SEUEE RS EHN 2],

5.4.2017 SEME -~ 70X R SC YRR T
2018 4F 5~7 A, WEE T sz sayb Ay BEBERl, N ARV 2017 SESill 5yl yd BERLE )yt B ~ B v il 2R
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Table 5. Error analysis using the relationship between turbidity and suspended sediment in 2018

%% 5.2018 M E~B D X RHERBIMIRESTR

i H 5H 6 H 7H 5~7 H

SEN S HE S A 1.08 9.2 110.1 120.38

WE~ DG R 2R HE R Ry HE S b & 1.56 13.45 83.03 98.04
MU~ FRYD I R R AR R 22 (%) 44.4 46.2 -24.6 -18.6

e RZETHE TN EEHESE YD — SCU R HES D ) S S HE S YD

RTH R, EESHLE 5.

MFe 5 TLLF I, 2018 42, REFTiZ0b 2017 4E90L 2B~ B b 5% R e SR b L5 S B b 2 15 2017
ERRER IR, WA EANN, LA EHA, UEPERN, BEOADERDS, 57 AR E
(R 18.6%, TEVEVDH KL ZRAR BN OL T, AT LUSIA %06 R, it T K P i [ sk v, 5
LIV B«

6. HRSEW

1) JFEA Ry &7 M RFERIRBUK AR S Vb B 5 5~7 RH TR 4%, VORI AR, SR A &
WEEAEHER BLYD, BRAETT R, WREMEARFIREBUKAE SV 8 R TEA L8, GelOK MR AR SO TAER,
P i TR R [4]

2) KM~ YD LR iR HESR BRYD, 2017 4 5~9 Hi& B HER BRI A R K, 5~9 A S &K 19.6%,
Tt I ek B ~ PR b £ B il AN L 3 S Y 1

3) RLAHBETLSGSEBERE, X FE~ b ar A i 200 RINFHATET, BSeMEHE A BOR R B, R
WAREBRIRE, 5~9 A BHbERmN 21.0%, EHE—PHRE,

4) I 3~F 4 R s AT VR, SRR, SRS I E AR I B, X A] RS B I A
UEHERR, ORGSR IR BARARE, (HRIRIVD R A —FE, BRI A — R, ST RV ZE TR .

U GRS A B, LHES W ERIAMINEREE, XE—ANEWKEE, 208, 200
SEVREE, ARSI T B s AR SR, SR D B~ R e R MR B B~
KAML, W] LAl A e Bt 2o s iAo ih 42, 0 ORAF B e b 2 )R vk

ME 2 2 ER A, BVELE [ — AN ORI T, B AN b ¢ R AR T RERE B R AR AT B AL, TT LSS
REZEREN, ZEEHREWE,

SE
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