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Abstract

Abstract

A review on research archives in the domain of local water resources and
hydrology study does indicate that there are many fruitful results accumulated
from an extensive numeral modeling or physical modeling rescarch performed
on water resources and hydrology, notwithstanding many successful
experimentation in practical applications. On the other hand, there are fewer
breakthroughs in the studies conducted in assessing water resources and
hydrological study via fundamental data observation, collecting and surveying
work, where fewer successful modernization cases have been reported as far as
practical applications are concerned. Particularly, many difficulties come to
hinder the observation, collection and survey work for gathering a river system’s
hydrological data, such a river system’s floor water level, velocity, sediment
transport and so forth. Moreover, geological barriers and remote surveying
stations or limitation of monitoring instruments have obscured long periods of
necessary monitoring data.  This has impelled a revival of updated and
improved engineering methods, with which vital hydrological data on Taiwan’s
river systems may be reassembled for recording the velocity of water flow and
sediment accumulation as an urgent task that cannot be put off any further.

This study adopts a preliminary approach via automated surveying mode
for completing river flow velocity, sediment transfer and riverbed motion, and
to avail the design, production and test validation on prototype instruments,
necessary to instill a solid premise, with which move forward to subsequent
peripheral study and interim modification and revision during the application
phase. Some of the crucial findings are excerpted as follows,

1) A concise comparison has been made to evaluate criteria, theories, methods
and application highlights for surveying a natural river system’s flood water
level, flood velocity and river silting conveyance adopted locally and world-
wide.
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Abstract

2) Upon undergoing a series of proposing, development, design, production and
validation on the automated velocity observation instrument, the stationary
velocity sensing components chosen by the study consist of an
electromagnetic type and a differential pressure rating model. The
monitoring equipment not only observes the velocity but can also detéct
water depth, together with the percolation control system in field adaptation,
can provide automated simultaneous monitoring of flow velocity and water
depth.

3) The drafting, development, design, production and validation of an
automated silt conveyance observation instrument has been made to
accommodate two varied sampling hopper design for varied silt criteria,
whose main functions consist of many simplified functions, ie. a
programmable sampling hopper, timer and distance-rated sampling with an
automatic hopper closure, mechanically controlled hopper ascension after
sampling, easy dismantling for local weighing and so forth.

4) The drafting, development, design, production and validation of an
automated riverbed silting sampling instrument has been made to provide a
fork scoop sampler for the observation instrument, which ié operated
pneumatically via an air compressor, and is ideal for riverbed surveying

under a medium to low velocity condition.
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HRH F o H

A 21 §AMEE I SRS T
E4h
; sk R | gy | | F3| g W $
% TR RE wee | BHO| E | AE
- Be | (km) (km®) | (mm) |(10°m®) |5 &8 |8/ H 2
#n2h e '
(m)
| B | @ 13509115867 1:45 (2,725.82(3,001.2{7,043.97| 11.45 | 4,201
ap| MPEE | @bl (3,535 73.06 | 121 | 97863 (3,255.6[2,773.11) 7.98 8,154
| wmEare | &eEmaAa|2,233] 63.03 | 1:28 | 565.97 [2,239.3] 989.21 | 2.56 4,523
BRE | RITAL 15 580] 58.04 | 1:22 | 53639 [1,997.8| 904.14 | 4.37 8,144
AREE | RBFRL 13296 95.76 | 1:29 | 758.47 |2,551.5(1,573.24| 4.94 6,513
| AF& | d#EL [3,639]104.21] 1:39 {1,235.73]2,526.5|2,596.33| 4.03 3,261
& B Sl 12,596 116.75] 1:45 | 2,025.6 |2,087.1(3,726.93| 6.79 3,352
BAGE | 4@ 3416 186.4 | 1:55 {3,155.21|2,458.9(6,094.76| 63.87 | 20,243
ik | zgm | 516 | 81.66 |1:159] 64521 [1,819.3(1,023.72| 2.35 3,642
’“‘i% TR N 1] 7567 | 1353 | 4266 |1.851.2] 55149 | 0.83 1,946
NFE | BRY | oa01 8086 | 1:42 | 47474 |22774| 74473 | 306 | 6656
BokE | BRE | 550 | 65.05 [1:118] 378.77 |1.980.3| 524.98 | 2.06 5,493
& ¥ Xk B 2440113847 1:57 {1,176.64]2,643.4[2.361.27] 31 26,346
| BKE | KRR | 140 18734 |1:259| 221,69 {17839 300.26 | 2.25 10,149
| —qzm | sy | 460 | 65.18 [1:142] 350.04 |1,909.9| 498.88 | 13.1 | 37.424
FHE | OE W |3,997] 1709 | 1:43 [3,256.85]3,046.1/8,455.35] 35.61 | 10,934
2k | mog | L138] 4694 | L4l | 4722 |2,499.8(1,117.62| 0.61 1,292
ik | b Asta | 2880|4219 | 1115 | 34397 |3,330.7| 863.84 | 1.84 5,349
% e#E Wb [2,260] 57.28 | 1:25 {1,507.09(2,979.7(3,809.26| 20.61 13,675
Fipaig| HRL [2,360] 8115 | 1:34 11,790.46| 2,686 [4,179.02| 1997 | 11,154
M emm | om w |3.666] 8435 | 123 16032129771 3,664.71| 23.68 | 14,770

(BHRBR - 1LEBERPE 2K E AR



B F 5
RIS B EAFR(1998) B REZ TN HM—-F(ok 22 7
) TR REL TN RE ~ ARG - FEATREBTE S AN
SHEAMN TN EPFPEXFRDE > S RRELTIHERAS
BEZTN > wRTEFFDEZEHDERHE 2,127 A/kn o & 85T
NaRBERET FRASEEAXESAGHAERE L RELAT A
PR ERRG TN EEFF2EZTNARLBERATEA - MUBK
RO AWM ER T 9B RIL2 450 42 5 JR A B R4ZE I 2 25 42
fok 23 APl K 24 AERLETI AL « shoh o AT 05 A
BAER TR REERIFHTNAE « b HER o 0 Mgm

£22 WHRELTNEMN

. e |FTHREE| REEH | FE84KE FHEE
.a]'.ﬁ F /
TR REE T | ) | ) R T e
E ~
la 5T F}g‘ﬁij’” 2,511 | 9550 | 3,710 14.51 1,519
Ep B ST B trie 3,047 96.90 1,750 435 449
% & ¥ bk T £H 6,020 323.0 5,645 3.12 96.6
5 B ke B 6,500 580.0 57,396 3.63 62.6
REBF | HBE - | 6,648 297.0 892 1.11 37.4
i B A 6,300 180.7 9,600 5.14 284
T B A 5,464 75.24 575 16.0 2,127

(BHRAB L EBERAE » 1998 0 2 KB LA o)



REF R

£23 SBRUREZTILEX
T4 f;i :0”“ i:i (“ii IS
BT 6,648 334.90 2,640 7.9x10°
BT 6,500 705.00 175,000 | 2.5x10*
ki 6,300 180.85 31,060 1.7x107
5 79 % L o 6,020 322.10 18,410 5.7x107
T 5,464 75.20 1,820 2.4x107
R B T 5,410 299.00 12,700 4.2x10°
BaA— &b | 4,700 297.00 14,880 5.0x10”
) R T 4,700 345.70 41,300 1.2x107
iy - A 4,500 81.00 11,000 1.4x107
B 4,440 185.50 9,800 | 5.3x107
Ep B T 3,180 96.00 7,000 7.3x107
% 3 i 2,850 81.60 6,430 7.9x107
RE T 1,320 22.40 2,500 1.1x107
& RN 367 1.19 3,565 3.0x10"
FBE 4T 338 1.14 67 5.9x107
&K% 186 0.31 24,000 7.7
= 5% 170 0.32 24,200 7.6
KT 158 0.27 23,000 8.5
% S 138 0.11 9,200 8.4
& 3k 116 0.20 21,000 10.5

(BH R RS EEE )



% 2-4 HRERZTNNEE

HIRH R #

Average Drainage )
. Discharge Length Area  [Sediment
River/Country (x1000)
cfs | m¥s | mi | km | mi® | km? Million
tons/yr
1.Amazon/Brazil 6,350 [180.00[4,008|6,450|2,663]6,900{ 900
2.Zaire/Zaire 1,470142.00 12,900{4,667|1,428|3,700| 70
3.Padma/Bangladesh 1,376 138.96 11,80012,900{ 791 |2,049] 1,927
4.0rinoco/Venezuela 1,271136.00|1,281{2,062| 347 | 899 | 352
5.Yangtze/China 1,200 | 34.00 (3,720(5,987| 750 {1,943} 970
6.Parana/Argentina 777 122.0012,450{3,943| 890 {2,305| 88
7.Brahmaputra/Bangladesh | 706 {20.00]1,800(2,897{ 361 | 935 726
8.Yellow/China 700 [19.82 (3,394(5,462| 290 | 751 | 1,600
9.Yenisey/Russia 670 {19.00(2,566(4,129{1,042|2,699
10.Ganges/India 670 |19.00 [1,557)2,506| 430 |1,114| 1,451
11.Mississippi-Missouri/USA| 635 [18.01(3,890} 900 |1,240(3,212] 330
12 Mahanadi/India 610 |17.26] 560 |3,540 99
13.Zambezi/Mozambique 565 [16.01]2,2004,828| 513 11,329 100
14.Lena/Russia 547 {15.49(3,000(4,184{1,169|3,028| 80
15.Mekong/China-Vietnam | 530 |15.01[2,600(2,012| 272 | 704 187
16.Irrawaddy/Burma 497 114.0811,250{4,023| 166 | 430 | 326
17.5t Lawrence/Canada-USA| 494 |14.0112,500(5,410| 565 1,463
18.0b/Russia 441 112.4913,362|2,808!1,149(2,976
19. Amur/Russia 389 | 11.011,745|2,639| 712 |1,844
20.Tocantins/Brazil 388 [ 10.98 |1,640/1,600( 350 | 906
21.Marafién/Brazil 384 110.88[1,000{1,609
22.Ucayali/Brazil 337 | 9.54 {1,000]6,825
23.Volga/Russia 297 | 8.40 [2,300(3,701| 563 |1,458| 25
24 .Nile(pre-HAD)/Egypt 293 | 8.30 [4,421]6,825(1,293(3,349] 60
25.Godavari/India 281 | 7.96 | 900 11,450| 116 { 300 55

(Compiled by B.R. Winkley from Numerous sources)



£ 24 RGBT

CEA Sl

Average Drainage .
. Discharge Length Area  {Sediment
River/Country (x1000)
cfs {m’s| mi | km | mi® | km? Million
tons/yr
26.Columbia/USA 281 | 7.96 {1,200(1,939| 258 | 668
27 MacKenzie/Canada 2806 | 7.92 {2,520{4,055| 697 |1,805
28.Yukon/USA 259 | 7.33 (2,300{3,071{ 390 {1,010
29.Magdalena/Colombia 247 | 7.00 (1,002{1,613| 101 | 262 172
30.Niger/Nigeria 247 7 12,000(3,219] 791 (2,048| 60.5
31.Indus/Pakistan 236 | 6.88 |1,900|3,058| 374 | 969 220
32.Danube/Europe 226 | 6.40 11,802[2,900| 315 | 816 80
33.Atchagalya/USA 208 |5.89
34.Cimamuk/Java 160 | 4.52 1.09 | 2.83 20
35.Red/USA 141 {4.01 (1,018{1,638| 91 | 236 149
36.Pechora/Russia 141 | 4.01 124 | 321
37.Kolyma/Russia 138 | 3.91 257 | 666
38.Songkoi (Red)/Vietnam 138 | 3.91 | 730 (1,175 46.3 | 120 143
39.Sankai (Si)/China 127 | 3.59 {1,250(2,012( 45.6 | 118
40.Godanarc/India 127 | 3.59 115 | 298
41.North Dvina/Russia 123 |3.49 | 800 |1,287( 138 | 357
42.Benue/Nigeria 123 |3.49 | 870 {1,400
43.Fraser/Canada 120 | 3.41 | 621 {1,000] 90 | 233 18
44 Berapa/India 112 [ 3.17
45.Citanduy/Java 108 | 3.06 0.51( 1.33 45
46.Shatt-al-Arab/Iraq 106 |3.01 (2,280(3,669
47.0range/South Africa 102 | 2.90 (1,300/2,09211,189|3,080
48.Sao Francisco/Brazil 99.2 | 2.81 (1,800(2.897] 261 | 676 55
49 Kujjua/Canada 90 |2.61 51.5] 133
50.Pyasiva/Russia 90 {2.53 109 | 282 46

(Compiled by B.R. Winkley from Numerous sources)
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B2 HBHRY 36,000 FHAE > MIZG 1,000 AR ULEZLE G
BrAb & 52 30%  BRLBRERSBAMERY L L  AHEBER S
R~ BAL o L BB MRE 0 TIARRAS D RABED
H@MESE 2,500 M LLERE S0%E FRBAFHZ 6 2 10 A
W BB RERARR ARAERBEKR 0 XEFTINE MG - b EE
FoBAAF LM IBEE  BRRRLERBBREDLHEHT
BT IR RBEAKCE > EREHARMRTE > AR /8
FINERIAEE B - @MERF TN 129 KA RRBVE - @5
BREBRL BB FTRELTNAGEE 21 KARSTE ST 108
Ka o REBUTHRN M BREKAEE » FTI R BRI M MR g
B RAERBRERD - P i g XETRELE S §R0E 4
HEAE - éi&ufﬁ]‘%iﬁ)lliﬁ%ﬁ%ﬂ%ﬁ&‘%ﬁiﬂda‘ﬂﬁiﬁﬁﬁéﬂﬁ%ﬁéﬁ% & v
BN 4EEEREAM -

& BTN A B R LA 636 KA 88 ~ A B E B (RIER) R 45 S8R
(RIB)FZRIARGE: RE - RORAKRABREHEHAFARE
) RABAGER BHANRY LS TEREFH2ZAMEIE » BE
CRERANEREAKEE S TN ATRHBEE  EAHLBIEN
B 2R - MBI FERAAT TN A SRR EREN 2 G TR
ARERRENE - KAKE - K5 8BS - THEERLRKEBRL
¥ @ o ARBRM B HBR(89.12.19) » @FRAHRAE > BAHBER
RUGFINRESE 97 36 - RUBA TR ETHAHEERERE - 8%
AR R BA T A R)R R AKMBR Z 3D o Bk KITH
BAEAG(E R E KA > 1995) » 48 % #3K 40 8R4 5 551 B 2% 3 8 22
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ARALT LSRR A AL AW ER A E EN BRI R E Z KD
i B ARG ARG R R Ay BEJR BRI R KA PP B M > B KRR AR X
FHH L o

R E BRI (RBR) 69 B 69 42 K45 &5 )1 R 357 R B KAL F 2 A48 4
ME IR ERAHEASBFARMADER FRAKMRAE » B ES
HABFREREZHE - BRADFZARMILHE » RF2F2 R AET R
BYE - REBZBERE  REBEIEAY 3tz 24 - RAERM 4R
FTATAHEERERD BRATRARSHR RIS - BERE
&m&m%&%*mﬁm&ﬁzﬁ%ﬁmxﬁ’ﬁﬁﬁﬁ%ﬂ%ﬁﬁﬁé
AN AR Z R E BRI ESASEERER R EATEER
FUBEAE MBRAENR2Z BALERRE TN —R A d K — R
ZHEAFRBEAE  RARHAKXIH PBLEE > L5 EHAA
TARRFTZEERE - FARREEMN SR RAREEXR  BRBELES
TR ITAE L S AR K E LUR R BRI RAR A FRER KRR TG
B1AIoR) o MR B 75 A ARy S AR BT R ORI TR
KMAEORE  BBUEREEKEREFM P A HEEME » LR
BTN HZRK - 2B ESMBRAYG 56 & BRIE - XTI R
T % % R #% 'K (Suspended Load Material) & # # 4 (Bed Load Material)
mAmHy  ARBEIBRABRALR S » 6B BERAITLBBTHA NI H
ERARBHNYy - 6B TH2ATEMARYHA LR RYLREMUS.
Geological Survey, USGS)# /52 P-63 2 XA BT RIRZEE » 2R G
AL ERR A - FAENTN RERLARBNEBRYKERE - 84
AABFHPBRALS2ZRBE G RES - # 8 £ EHFA DHA4] -
DH-59 ~ D-49 ERE & > B ¥ RSB TN ERRNR LR ERAF—HR
Ho BOARDARTELASDERBRABS E R ARE RIS 5 (o B
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BRA B > 1982) :

1. HE @ & A (W-301)
FRB AR DN RE A AP EEaEET
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EHE N VERASFHRARREHN

2. £ &3 X A ki sh(A-35)
BLAKAL ST TR A BT AAKBHE BRLSAAMEZR
B KM —BEE BFTHEHETHAE—E22 FERFE
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Z R EBRRRR

REBRADEANELMFHRNBRE BT ROKE AXXAENE
ZAFc MBBHHRET R IPHEAEHHEEAARE 28 HKG
BARBS  RREHSF > ERRRES  ERAIERTIEE - A
e BERBEAKBABRNESFNETAMN  BRARKBABRERS - AR A
ERTEIM(EHREAFE + 1987) ) F45 R0 HERKFEH
BAREEFR S A 2-3 R DRSNS MK ETRARBEZHRX
Btz —  WARHAHEZRE 73 F2 M8 0 4 1,254 35 £ R F4
HEKREL 2,608 3R - BRERK EREBA R 2BRAL NN E R B
1,325 35k » 45 50.8% > £ 48 3 5K AL 2 BB R B 564 35K 0 46 21.6% >
ok 2-6 A 0 RAEAKERB A -

HHER > 3EEHIE R AKLLR EE 5 R AR By 4
EARAEERBRA AN I RARR > BERBEEH > R BREE
LA BRRIAE - SHMEBEHRKRAIRAS E ﬁ%—l‘_b%mui{%zf
ﬁ%’&%&ﬁ%%ﬁ%ﬁﬁ&ﬁ#ﬁ%*%z*@ﬁ%%°mﬁﬁ%?
URRBRERRELAREERGI IR 2 EERRRALBIRBAE
FALE v o B FLUEREEN -

RRARBBRBRABARRE  SRBRRAEARBEINEATERR
BLE o AR TREAKFT Y~ RDTIEER BE B - 587
ZHBER FHLBHFSISRMN /100 #FRSFHES ALK T BNE
B BSbBEsER0F » R E ELERN LS THLEARI MG LS E R
$Bh & E 0 ko 2-5 AR o R 27 ARA SIS TR R EE R REA
TRARKRBRALR(EHEAMNG 1987 - Uk 2-7 AR EERNT T
RBIRARKMR 698 m/s > HBRITHEBRE NG BSERRRA
4 m/s)  BURFF ; B SETNRAKRELDER S REBARBZ

2-16



CER T
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BATEMMEHEL0 ms Sk« BE 0 L FARERSD > 8T8 a4
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&2-6 KFBAAAKMAENSRFRAKERHNRRESKTR(E T3 ER)

. F vk [P BFRKME Qo=1/2Q,
xrh s | O Lok |54 sk _
R &
RE B & i d % % R %
¥—1aA 6 77 114 | 148 55 48 25 45 |
= 7 89 89 1 28 31 20 71
= 13 162 | 304 | 187 145 48 49 34
7 5 97 | 237 | 244 141 59 54 38
% 11 179 | 580 | 324 | 305 53 100 33
7 6 80 | 305 [ 38 70 23 31 44
+ 10 180 | 451 2.5 302 67 150 50
N 7 143 | 190 | 133 131 69 82 63
A 10 136 | 143 | 105 79 55 24 30
+ 9 11 | 195 | 176 69 35 29 42
A% 84 | 1,254 | 2608 | 208 | 1,325 | 508 | 564 | 426

(MR SBEAFA > 1984)

227 ASIEABEEAARRTNR A AREEE

| TR 5 &
=gl wa P ey | a | me| B
- 5 R A% 1.72 1,170 30 B
= * | HK 3.1 227 50 H
= i F bk 3.3 1,280 30 *
™ X 6.98 2,300 50 #
£ o 6.35 552 30 *
7 % % 4,79 2,060 50 £
+ EoRXE 5.12 8,530 o) F 8
A 3£ - 5.11 101 F 5 £ R A &Rk
b3 1= &A% | 6.55 1,860 50 #
+ ZE% 5.54 1,940 30 A

(FHRR 6B E LA A)
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BATRI BT AR 00 R B 646948 ~ A AR - ¥R K (Price) i
R RRARRATHARE Tk 28 ALAARBMELRE  H5E
AARR IR WA T -
(—)YFRE

FRARTOARGFE SIER IR FRE - N ER LR
R REHE BRHEE ) LA AR EERERET AR -1
FHRKRRHTHERARBRR > FRRARBABERS  UATUERZ R
REERE BERZEME > TRELAEERE EHE > LR T
HA R E2RPHRR AR -

(=) Rk

NRGGRRAAN L R KA 5] .,X#%fl\iﬁ’&muizﬂd » LAIB A B K
RS om EEEZREEZAFER o b AR BGREARARRARE R 2
g BAEKIFTHEF - AEABRKFALY 1 o SR TH 0.0 m/sec-
1.00 m/sec » Rt E R L FESARMER - AE— OB RELTHG
CRECHTRGEHRE T HAE > BRERBZ AR THERT N
Pk

(2) % R KRR

TRRMBRIRDEAEANREAKR T DE > A - THE F F8 L
THREESHERE T HRSY - L 005 R R TR T R T BRE2 4
BAFHASFERR WAARRE LB RECRARL BHEE > &
WA - RRBAKETE 030m/s4.00m/s > HHREES -

(v9) & iR AR AR(TF & 20 58— &)
llbﬂfﬁli{%,'f%‘%aﬁ | Ak m i AP~ HAMAKER 1.0 m/s5-6.0
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23 » Manning R, 78 7T A7 ¥ B2 9349 4 i (Nonuniform Flow)i7 )1 »
EEREERGESEACREA QAR RB R BEIEE > JREp -
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TRZH ACLIOV » g zRR A 4-20mA -

AR BREFZ ER AR R BB 14515 fim - X EEBEHE
—RRMME  BEAETEWR ALK UEREAR Q2R - BTEA
RAMFRENGEBE  RBHSRHMEHA 10 24 - HENRERR
RAER BRI ST AMEAR  ENMEBFESREXBRAERR
UE R348 TR BERE - AR KA RRBL LRSI BB 7-1 m

ke
=~ 2R K AkBK

iliﬁﬁmf‘"ﬁ%lﬁﬁ%’éﬁitmui‘fﬁ r [5) ﬁﬁméﬁﬁ%ﬂﬁﬁiﬁimi
B UEARRRRNARBAARG RN - 2R AR ERAWAR



FRBAEEE

L15.0 |
NP D
40.0—F | -% 23.0
¥
| U e « »
'16.5 | 21.5 | 32.5 23.0 |

10.0 7.5
)

—

25.0 | |0.2 . -

23.0

\ ¥

eyl 1 |

oL
65T 215 0 1 325 1 230

10.0 7.5

I AR,
B 7-1 Ak RRHE

7-2



i RAEE E
B UARRORRERE A 310 PHANG - RitSRRABEE
B EH5MASHERRETETRARARER R ERE - bt BAEA
BEFMN > HNMEORERN  RREFEBRNRBRRES 0+ Fhd
MARERRRE  HEATRE - Btz RRFARFABAAREGR
BEAEMS AL R AT ERY REBRERREIAHTR
W B RBERARRARTI &R -

BRI — AU L FRR B R KT B AALE®
REBRTAR > MFABREIHEERRRRRLE 72 /7 ABAH
BH-AEHREE 882K 77 om B4E 10 cm > 4 BRI A — R A
RIATRENEA —FL4E 4 mm #4548 B30 - SESRERAABTL 26 cm #9548 A 51
ERFAAE6E A mm BRI 0B 19205 - BXER LB X AR
REUBETRETRALIBERTHAEHNE > BABYEBERRABLES
FAFAETA  RAB M EABRIA M EMESY R ERENEG
RS - R THARNERRET WS E - ZBRAMRBI o8
30 AT HRRERMATRICZRRE LR KX ad - Z38 MR 4o i 4%
WA o KA AMRE] - R - NG EAERETHERR -

7.2 BIRARBAAERA

C BBLRRBRBMEAEWE 73 PR ARBEESBTHRLH A
ABGER AR EAFERGBA - LATBRBFTX > ARTHEE
AN KA BTRZAMAE > A HG B RS FEERH X AER
PRARRERZAREN  MERBREARCEA AL ARENCER S
R FMATHERRH IS ARRB LI BOARETH ; A%
B FHFE - ERERARUENTHRBAT RIS -
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7.3 iR 45 B |34 £

B RR AR E

B AR R AL TREEESDDE 0-10 m/s 0 BEFREFERE
JEBRE 42 483 mm 2 Tt X Btk - e B RMRFRAKARBETY
HHEEBRARTIRTHA S WARBRL AL FXAATESHEHFA - A
BAEIT AR T RSN - BATA S TR 4 £4F 0 H oL FRP 4 8 5%
BB/ 45 688 - AL S MAIR BB AN TEHENS » UHARREL
BFE RSB R ERE S R EREMNEILEE R PR
BARAFZEEARIEGET B 2AF REAEEEm £120m- Xk
FA48 m ERXEERERSA 4 m/s o MBRARBEHFH 4B 23
27 ~ 28 Frow o RAARFRPEK AT MR 60 Tuk 2 F0ER BB U Rk 0 &
MERABBBEA - NEBERAL BRTRERBERES  FELTLE
MR ZFFHRELFEN R ERUREBEBUXTHZBESRET
AR AL RSEFHERED (05 -30 m/s) EHheEEHAR

EWEBH R w8 27528 A o tbob o MEERR S EREHERD
Y BELGARAENKRT Im 2 mBEVTFT WMELLARELY
Bk T-1 AT AR ARNATHREFRE  BREKRTARY
BHER B2 RARSHAERAE - mEeBERWALENRRETE W

TRV - b RBAHRELERBEABTRT2ZEE
FEHNEUEIRRBFE  FR— S ETHEEREMEME - BXMAHMR
RBFLBAYMR > CLERABTIE - LR P THBAT B AP
HFRITRAK ©

 EEARRRPRAEE
EHERRFXEHEESG  BAHANBIREBY > EHERLS -
BRI BEY  RFEREFALESNAGRPDEZERERE K
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MRRAIEE

& 71 EaXRmiEESmR

CERE| MEERAEC) MEHERAEC)
(m/s) | (RRBREMNAKT Im) | CRBREMNKT 2m)
0.5 1.18 3.27
1.0 3.68 14.04
1.5 10.52 22.50
2.0 16.70 33.02
25 21.54 37.65
3.0 24.90 39.64

fe o MEAARTBBEANRA TN BN SeB 5 Bt R 0%
R REHFEEFARBAT L atmBiEs TH M, B3t 8 e UiE
RBRWN KRR BEPRELARS TREA - THEH, HBRITE L
THEFTREEFEALEH - L ERK AR BZBHAERL 10 cm & 77
em > F 40 kg A FEM 0 B A BIRE X ERR - AR TR R ekag
THREBABEHT - it REZRRTYFEARRRE 2R ARG
TRRETEE - wl 74 i TUEHALE 2 m/s BABEHSR B
BRERELMMERE > EEREMMENB R4 BHARE 09851 - 4
S BRRBRRFTHREAF R YUY LR X MR BARSE LGS
3-21 K)A 1.0647 « R T2 T AR EREBE—F -

E FRRARER R E

TARRMRAAHABEAEMmE > ARARELHBRNRR
A ARBHMEENHES 4 m/s - LeBsbk ML LA ARBRRARE
FIER RAR IR R R > A RF B R BB L R R ARG it
TR E - w8 7-5 A7 BRARARRNV LHMG Brile
PR R HABB R BGE 09998 - & 73 BIALE T AR - HETER
BRHRERE I/ BERANBGSRBEN -
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y = 1L0647x
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B 7-4 EZRARBEEZRR

272 BEARR
BRAME | RERR EERE
(m/s)> (m/s) ~(m/s)
0.1 0.316228 0.55
0.2 0.447214 0.58
0.3 0.547723 0.7
0.3 0.547723 0.7
0.5 0.707107 0.84
0.5 0.707107 0.88
0.8 0.894427 1.01
0.9 0.948683 1.06
0.9 0.948683 1.06
1.1 1.048809 1.18
1.4 1.183216 1.33
1.6 1.264911 1.43
2.8 1.67332 1.8
4.8 2.19089 222
8.1 2.84605 2.92
11.3 3.361547 3.5
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%73 ERRARBEETAR

F8 k143 © 0.9998135

WRERE 03 0R

VR A HEMR)R | MED)R o5 F (T4 333 (N) EE(V)
1 6 3.34 14.74 0.4071 0.2266
2 10 6.64 12.56 0.7962 0.5287
3 15 9.72 11.75 1.2766 0.8272
4 20 13.24 11.31 1.7684 1.1707
5 20 12.98 9.16 2.1834 1.4170
6 25 16.65 10.06 2.4851 1.6551
7 44 28.87 13.67 3.2187 2.1119
8 38 24.89 10.07 3.7736 2.4717
9 30 19.96 7.18 41783 2.7799
10 34 22.87 7.23 4.7026 3.1632
11 42 28.06 8.08 5.1980 3.4728
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(#7KRB) o 8-1 Fim) - ABSHLBFRAR L2 E % T - (DALLH
WAt - M H . #EEH L QREMM - FEHREETH  ARER
WRAHIES CQHRELET  REMA > HEH - TREMERE R
DA 5 ZRFEE ~ T - LH8BRE -  (DEEREAXRS » T4£248
BHSARRERATHSS  QFERNERZRAMARSHELAD T#
AR HNIRFBEEBRSKAREAER S RQOA TR F H{EkEBTER
fiL B RIR ©

8.2 BN X BIFBEMM4EE

B A AR AR A 24

— BRI B
MEBEHEAL—ARRERZH S AL THANBERER
R TR EARNBRBES - LA KIS T MM K TRR
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2 ARMAR > URB TR AR FHENAREGIEES » MBER
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HRMBEGMEE S TEROTHEEASE

W ELERLEE
FHRURSEH RSB AM T  BAEASLKE - HEHC 27 E)RE
SER(1I0 AT E) T E42 L EABERBRAARE - B LA TR
BEZBEHRUAMNERAESHZRT - RAGKRERKR 25 k2§
Bl B EE DV EA 26K -

8.3 REBRAXBEBIEELSF

FIRRAAAFEZRAXRRBNERS  TRZBAERF B 82
7 o iﬁ%#ﬁW%%ﬁTﬁAﬁ%*mm%%zﬁﬁ{K&%ﬁﬁ%&
KALIT B REZ AR A o TN KB BIERZE F A -
RIBAXBRARERTHBRSGES - LR ETEMBETEN  REBK
AAREZERRBHASLES - B RENERL  RELCRITHLNR
%’ﬁﬁéﬂ@ﬁ%ﬁ?%&&%ﬁ%T’%é@ﬁ%&ﬁﬁm’m%%
RAGERE  EFIENARREMBIETREE - £ 4% KA
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I ok Bl I TR 4
84 RBRAKXBIEEBAMEE

BAXBFRBRAHEARELRAHY N BABRELE  ERTHKE
03%FS» R&MHMHEES 03%FS» BEAKRREE A 0-20m o B RIXZHR
A XBRBERRA > ARBRY 5 RALIF AR RSB AR S R AT A
BIAI M ENNERBERGET  ASBIETRKAEREL 10 m- REF
NARKR BN » B &/ER o HRREN TR XRIREZRIRMLE -
BHAR A XRRBRZBERL BN B ARSI EMTAN—RE
8 m $5KM 0 BATHAKIERERRSR - ok 81 HMRBETANELRE
HBER-—HART - FEERAKXMEEZHRE  BRENKFTEHELAR
S THERTE  URTRAFKERARRB THELRAR - HEK
RER 28 &N RBRERLEERRBR o RHRE FUAES & THE R H
Bk 82 AT AARRBSLEEE  KFEFATZMEEKRNLRLZA
BRI BTHRELENWAMSEEE  FRSAMS SRS EAKRER
HBASIARMBRE -



NG SR A SRR

% 81 BIRALR - IR
m ¥ RIFERE R BIRAREE
1 7.75 3.85
2 7.80 3.85
3 7.85 3.80
4 7.75 3.85
5 7.75 3.85
6 7.75 3.85
7 7.75 3.85
8 7.75 3.80
9 7.80 3.80
10 7.80 3.85
1 7.80 3.85
12 7.80 3.80
13 7.80 3.85
14 7.75 3.85
15 7.75 3.75
16 7.75 3.85
17 7.75 3.80
18 7.80 3.80
19 7.75 3.80
20 7.75 3.80
34 7.77 3.83
S.D. 0.000914 0.000921




SRR E

£#82 FFESEEE - KREMHTZIERRAR

1458 (ZEE 45k

MEERAKRC) FEHERBEC)
& R R mS) (BLEEMAKTIm) | BEENKT2m)
0.5 0.34 1.01
1.0 1.85 3.27
1.5 4.09 9.33
2.0 7.73 16.32
2.5 12.09 24.57
3.0 17.45 29.12
35 22.50 32.74
4.0 27.86 34.99
N8 4(F§ %26kp)
MEHRLABEC) EMERRAREC)
& R R M) (BEEHATIm) | (BBEENKT2m)
0.5 1.04 0.01
1.0 2.60 1.64
1.5 2.45 5.31
2.0 4.90 10.52
2.5 9.73 15.95
3.0 12.09 21.80
3.5 15.95 26.57
4.0 20.38 31.56
m4s 2(F & 15.6kg)
& %38 & (mls) MERRAEC) WMEELARC)
(B & EMNAKTIm)y | (BEENKT 2m)
0.5 1.91 1.01
1.0 2.51 4.90
1.5 5.71 12.09
2.0 9.73 18.92
2.5 14.42 25.91
3.0 19.65 30.36
3.5 23.19 36.08
4.0 24.56 39.16
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9.1 REVEBIFAFERE Y

VBB B ERAHRABAD ~ TEHD L > UARITHE ~ K
B ARTONRYSTRRTRAGCEEMEDRERELSLTH - &
- FREEETING SR RATRIERE 2 2EHIE - RED
BRARERE  RRT O HARBEROBRARS - BB HTRDBARK

R BBRBANEWHRGRB L RBEY R F M 0 1988
USGS » 1968) - BB HERBERBBF T ARGARBRAGEALMTARE
A  REABANARTX - AP ERX L A TE—F ey
% w9 #8 » #K X (Depth-Integrating) ~ # 25 X, (Point-Integrating) ~ & 7K 4 &,
(Single-Stage) £1 & )34 Bk & (Automatic Pumping-Type) % v #8 - B 48 % R2)
RGABMUETRBUNARMBMERNDER - KX FER BEARATR A
ERGRFEA -

BHERDBEEBRAFT X Y LBAHRE BB TRAFETYH
HERAAMBEERHE - AREAZRE > BRAMAAKERB R EF %
MBBEEARBRABARRD ST K - MEXRA B EHaLE
WA~ TTEBEER ~ 2R R+ REFTRERD XA TLEBERLR
&g ARFEERDHEMHERELERER R EBERBEG Y -
REAKMBEREOELZR  ARFTHLAT 4 (US Federal Inter-
Agent Sediment Project » 1946) : (R B BREEF 2L AARFHE 0B
BARAR—HK - REETTRARRZANALRE AR EESRNIL
REIRE D RZ o BB RYERBRNBREZRDEE  Q#FEEF 0
EHAKAGT G Q)RBERBZEH AN S (DKL BERATIRY © (5)5



REP BB AR EEE
é%#i?%ﬁ’:#iﬁfz‘xq%‘iiék L (OVRALBETHBHAREZUE  LEEE
BEML (DB BTRFHREA QR EHEAREURRESTE
A RAROMBFERRAEERNREEES  MERLTRIOKEEMERHS
AAMAXREE (VRS IPINTEHLERTR S QRS 0P ol
BHRARAR—R  QOREBZRENADEB LKA RBATE R
REH O PIM TR R AR  DRBREHEFLZ  O)VRBSEHERE -
EE o BREE e BEOWERBEHREBEUEARE R AT ERUR
LABMAAEMUEGZREXESBETRES A — L EMREREAL
ABRR » B~ F AU REE - A - F BHRERLENEBKX
M E4ER o BRNES T RE 05-16mm- oPiRtA76cm x7.6cm: K
KA R D 1.54 % HRARIE 100 % + —$/8 A7 2.5 m/s AT TR » 4o
9-1 FAsk » BHEMNSETTIDBERAEHEE  PEFERARUMEFERS
BAAR P RRRRS e RET - HALBRBER kI B
BERARDEHALCER  BAINEERARRTAE K ZHEMRT ~ TH -
Ao 9293 gm0 I RHHEOF 125 cmx125 cm > T BHH R
219 cmx9 cm > &IHEESH A 30 kg &R 20 kg 0 kBB 16 ~ 17 AT o gk
g AR EREIR N —INFXRED B LA PARRRBERLT AT E
RERDZEMEZA » BRI BB 94777 0 BB 18 AR

9.2 REVBRBIRERFERE

EHEMLEIHHERA  MERBRANKRE - LEHHRABRE
Z2OoRBBAFTATARE - B ARDERRTHAFERNE - 2HHE

E RREAUE  WADE C BDIREY  HWRARRATFARE RREH

—REREAARFRNE  RAEESTARRESESRTHDE > plo iR
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B i (1988)Fr stk 6 X BE L AIR B30 > RIARIER G HF A H ey
B o MBLGPERLTAITN c MBI R RBRGITHRRE 0 B8
Bl EAFARZBAZIE R AT X ERTIT - R RMABRZ S THLS
BB e bey SRk » RRAELE 9-5 7 - BB T TNBRAIL
(BB L) BRBEHESESMIERD > e P URRAKT - ARHKRK
BT FEREAT » B RRAR ~ REEAR AR EFAR S o PR BLae i (B 3k
HRBRGERDEGIE) AEAHLSEHEEHARNHERATHERE - $4H4ES
MNKPEESL > RAPEDREEFEH AL B LH I L EHR G5
B o LSRR RAB PR S HA  ZREESE - v aHMe -
HREB LS LI BMAY  RATHKERS NS AMMAAZERDE
RGBS ARR > SHESHERLMANE > RHELMEGINS B
BB LRIKES -

93 REVEBRBZEERRAMEE

RS ETIHRBRBRARAELRL > BV BITRHER - KHAEA
BABHZHEBERDIEAE - THMBRARARRAKRR - REHKEZ
EBHFEIE  RERGEFRTRTEREEESEL - BB TIHRMA B2
T ERRFRARABL KBRS REHS TRRA S THES
BA R HRBENTHRES SR o EH IR - HERBAER -
F 91 Aion iy T AR 2R P EAR - BaNe R E 3 mis 05> £
RARCHEFTREE - LN TUARSRESTIARLE  BRE
SREAT 0 IRARRELE M A S~10 kg RIERBHHTRIBHR S - & 1B
WMBETHERN 3 ms UTFZHN - ANHBBELBRT > UATHEER
REBRREGHEA  BAHBEH T RABHEAHRERRTHAE » % B
GETIT - SHNERERDEBETRTE LSRG BANE LA
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RERPRAREMAEEE

% 9-1 B HHRBERMEAAR

EFRAE| MEERARC) HrderAR(C) MEERARC)
(m/s) |(MEBERAKT 2m) | (FDBENKT Im) [(HEDEENAKT 35m)
0.5 1.68 2.53 3.37
1.0 6.52 11.31 11.31
1.5 14.42 22.50 23.54
2.0 24.57 30.96 33.31
2.5 33.31 35.81 37.13
3.0 40.60 41.07 41.53
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10.1 2% ZEHARE

FRARAABIARRE - BRAREAREME 10-1 77> L5
HAES REABEAENTE  BEUESRRARRERE LT
KXBABRBEREAE - LB EBLL4AMARRAERLLT -

— BB
LTRE20MFmL 8@z (FEMMAM I EI6ETREAE
% B4k % 4 CEMAI6A32 BilBAL L BBAHTE 200
IRt )
2. A% 4 BRAMFERE : +2 mV > £20 mV » £200 mV ¢ +2,000
mV e

3HMATEIL : E2G BB L -
= ~ BRSNS

TRE 4 MRERAN O R RE AC S REEBRBRELEE

_?’f_ °
=R EREGANAE

TRESGBRTRGL -

L% h&EE 1 0-3.8VDC TRAMETHEE -

2.BWE ' 1mV-

3.ERRRIRETORARE 8BB4 Imi -

W XA

LTRH# 3 @ 12 VDC it KR HREARTHTR AR~ TR

£ —43 % 12VDC -

2.5 PS2 RN BIE AKX 12 VDC &l - 855 (3a) o
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TN AR SUELB) B AR AE 4 B
Mz RkEaRART > 8% (k) $A55MILPS2 £ENE
ZHERE (FEARF) £H008mA -
2K SVDC & d hse
TRE28EEXSVDCEHE - Z#HHEE A 5VDC0.1 VDC -
N BALIERI S e
TR 6 iRl o
1B HSEE - Sa%E (Hi) & 5 VDC+0.1 VDC» 44 (Lo) %4
<0.1 VDC -
2. %% (Hi) $ih# Mz e ThaA 0L -
t PREEREARBEN B
1. RIEE T ¢ 8 {7t Philips 89C51RD+ -
285 F 24K 24 ERXRELERAR 32K T ks
& - T 4E EESM512 512K F444£75 % (OPTION) 3% s E 44
BE -
3.#% @ D A 9PIN #35 > T4 EESMSI2 TH#HES
E&E232C & RS232 BN & % -
4. FREERF 600 £ 9600 TiR4ERX » 8152 A 1 18 start bit o 1
{8 stop bit & 8 & data bit (no parity )
S BRSEM R Ml H4/A -
A~ BRXREI A
1. A& o5 R R (Time Interval ) :
H1EE 1439 548 » RAGKI S LHBREZEEME -
2. B EAESE C FHME 0 RAM > &/ME > B (Sample) &€
&+ E3Hg (Totalize) % -
3.EMBEAX B\ AE B M- BRAEET -
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AR EIEH B RHRE
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s PR R RS
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2. %4 BB ISO 9001 3

102 X636 53

FEHNERAXEARAMALIRETR  RAGEAARALLTREHR

T oEARBHEAF o HHAHNAHSZEN  RXEHELE
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Sediment Transport in Sediment Laden
Flow (Yellow River Data)

Nates:

Station

Discharge
Width
Depth
Slope

Conc.

Temp.

Station where the measurement was taken.

Date of the measurement, in year/month/day format.
Water discharge, in cubic meter per second.
Channe} width, in meter.

Mean channel depth, in meter.

Energy slope.

Concentration of Total load including wash load, in kilogram per cubic
meter.

Temperature, in degree Celsius.



Hydraulic data and bed characteristics

Yellow River Data
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Yellow River Data

(2) Suspended sediment data
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AS 531207 123 165 55 463 T7A §7.2 1000 4000 1000 1000
AS 31208 20.00 0.4 145 wns 864 952 1000 100 1000 1000
AS 531210 a7 124 17.8 20 7.3 w3 1000 1000 WD 1000
AS 21212 1340 108 149 =»1 8.1 52 000 000 1000 1000
AS 31214 728 128 202 £ ] €53 830 1000 4000 1000 1000
AS [ 374 1.3 a9 123 .Y} 61.0 -2} no el G 1060
AS Sa0314 158 5% 104 211 M2 547 %94 1000 {000 1000
AS G404 2849 a8 09 2.1 76.1 sas 1000 1000 1000 1000
AS 640405 1180 10.5 115 R4 TS5 pae 1000 OO 1000 f000
AS 640407 17.00 127 180 30 57.0 568 1000 1000 4000 1000
AS 540413 .29 11.3 15.8 204 5.0 - +2 1000 1000 1000 0.0
AS 640514 7o 19.8 306 503 756 [ ] 1000 1000 1000 1000
AS 840626 744 mE 362 %80 T8A pas 1000 1000 1000 1000
FC 40T 14 41.80 7% 722 ,;.0 .- Y] 96.0 1000 1000 1000 100.0
AS 40727 38.70 30.4 LY ] M0 306 3.8 1000 10058 4000  100.0
AS 4DBCS 1920 307 452 [ % 748 86.5 000 1000 000 1000
AS BA0821 7560 254 456 732 854 .8 100.0 1000 W00 1000
AS B40908 15.90 218 356 613 .5 58.2 000 1000 1000 1000
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- “Bedumact
Stadion Date  conosairation Bad material size distribtion (% loss then)
yyhrs ' < 0.005mm co1 02k 0.08 0.1 025 [¥) 1 E
AS 540015 17.80 nse 530 58 91.2 932 1000 1000 1000 1000
AS 541024 165 155 a0 28 887 948 1000 1000 1000 1000
AS 645029 18.00 202 318 9.4 728 952 1000 1000 1000 1000
AS S41031 2.5 11 73 5.1 ni aTs 400 1000 1000 1000
AS 841102 1850 18.2 307 87 74.1 983 1000 1000 1000 1000
AS 841208 1830 158 257 451 ] 962 1000 1000 1000 1000
A% [ 737413 a3 me na 842 755 @38 1000 1000 1000 1000
AS 850419 72 218 402 53 840 §72 1000 1000 1000 1000
oYp GI0404 5530 24 1.4 275 5.8 pas 988 . 100.¢ 1000 1000
DYo 0417 2300 124 0.8 450 a2 as ‘994 1000 100.0 1000
oYD G040 2510 1.3 14 27 ;o 982 93 1000 1000 10GO
oyD ee2 aot 78 170 22 "a ge8 4000 1000 1000 408
oYyD  sxmt7 £330 48 201 438 03 958 %3 1000 1000 1000
DYD  &XTi4 sa20 142 [ 5 ne 07 983 ;s 1000 w000 1000
oYl [ 1ar) 195.00 21 =o 308s 0.5 s |7 Woo  o0d 1000
oyo &728 26.00 "5 ALS Ti.8 "3 53 000 1000 1000 1000
(1147} X728 51.80 187 553 852 02 [ 1) 898 1000 1000 100.0
oYo 0727 1.0 "4 a3 a7 852 ¥ g2 1000 1000 1000
Doyu 0720 §4.50 127 TS 781 [1¥ ] o4 %Ws 1000 4000 1000
oYD  S%Ts0 kT ) 11.8 5.1 74 [ R a8 Wa0 1000 1000 1000
oY 520814 4180 104 n7 2e @7 T4 W7 1000 1000 1000
Yo «Qons 5740 31. 234 oAy 00 8.1 1000 1000 1000 1800
oD €0EM 17.80 [ X T %3 BA % WT 00 WO 1000
oYD RuN &2.50 8 237 632 «3 953 934 1000 0A0 1000
oyD &0 33,40 1.7 n3 45.5 -2} 963 980 1X.0 000 1000
Yo S30309 11.30 55 187 n1 5.8 §73 1000 1000 1000 1000
oYD [~ < 1h) 10.50 10.4 313 410 751 $a7 1000 1000 1000 1000
oYD [ < 1] 14.00 938 3.1 470 ™1 pes 1000 1000 1000 1000
oYD  &05t 16.50 55 29 440 T8 -] %9 100.0 1000 1000
DYD 8057 48,40 179 “y B84 818 ©@4 1000 1000 1000 1000
oYD  £0m1e UL ns 8 780 07 980 1000 1000 1000 00O
oYD 0518 45.00 179 0 504 704 sa3 1000 1000 1000 1000
oYD $3708 77.00 920 28 b 1 .1 a1 %S 1000 1000 10CO
oYyo  arme o870 °  BDS BB 0.3 5.8 982 W00 1000 1000 4000
DYD SR 2280 425 8.0 T 827 54 964 000 1000 1000
oYD WIS "2 418 [ ) 758 e 910 %7 ° 1000 1000 1000
OYD | SXN0s 31.00 3’2 508 nse ne se2 1000 1000 1000 1000
DYD 530000 47.80 arse 54 754 ®e ] W9 1MW0O 1000 100D
oYa  axmn 4570 40 ey %0 o3 975 1000 1000 1000 1000
pYD  #%0mM 18.00 0 L] 0.7 ;.0 o84 §58 1000 4000 1000
oYo £30002 7250 ‘389 39 8.1 1] ses 1000 1000 1000 1000
oYD 6308 450 25 L-3] 788 02 87 1000 9000 1000 000
OYD S0 a8y 128 27 5.0 848 o 58 1000 1000 1000
oYD 831008 21.50 130 19.5 3] el ) W2 1000 1000 1000 1000
oYD  Be0gis 8820 454 08 8.0 .0 977 1000 1000 1000 1000
DYD  dadTot 800 8 do8 %4 850 83 $.9 1000 1000 1000
oYo 850718 270 295 41 7L [ ~%4 59 1000 1000 1000 100D
oYD 80 22000 178 300 87 788 S48 1000 1000 000 1000
DYD  8e0T2e 181.00 e 4 B4 8.6 1] ]9 1000 1000 1000
oD eEN05 ERRK. <] €8 18 58 84l ars 100 1000 K0 100
oYD  semte 70.50 158 200 49.0 8.0 e78 1000 1000 1000 1000
oYD 681210 a8 145 2248 83 a3 87  f00.0 1000 1000 1000
oD Loy 423 120 49 44 -7 51 |- +1] ]E 1000 1000 1000
YD e7or2 2200 188 2490 %53 a1 gres 1000 1000 100.0 1000
pYD 870805 00 223 02 8.0 879 $a8 1000 1000 1000 1000
ovD  Sroxe 12200 ae 408 825 804 1) 897 1000 1000 1000
oYo | &rosx 125.00 27 »s 58 1.0 3] S6& 1000 1000 1000
DYD  STO0s24 130.00 27 NI 542 ™7 85 1000 1000 1000 00
DYD aogruz 148,00 835 501 8 02 w2 %49 1000 1000 1000
pYD 800718 ¥ 3.4 o 815 82 R4 W0 1000 100D 1000
oVD 800820 4150 7y Za 5.4 21 gE7 1000 1000 1000 1000
o 300808 5250 214 322 450 R gas 1000 1000 1000 100
oYo BOXG16 4200 137 194 582 2.0 $82 1000 1000 1000 1000
pYD 810807 171.50 288 ) 0 a4 o877 1000 1000 1000 1000
D nos17 8420 e 474 %] Bs58 803 1000 1000 {000 1000
DYD 20801 54,80 NS 441 [ £ [~ K| g2 1000 t000 D00 1000
pYo 220002 7220 413 839 758 ns .5 1000 1000 1000 1000
oYo  x2ons 21.00 131 188 »7 751 968 1000 1000 1000 1000
=314] [~ N0 |5 1) ]BE - mS 89 1000 1000 1000 1000
oYo 53080 S| 203 %7 88.2 [ R ge2 1000 1000 1000 1000
YD 830827 21.80 198 8 527 (X ] 94 %9 1000 1000 1000
YD ma0ead =0 o7 185 4.7 8.5 935 1000 1000 1000 1000
pYD 31008 2870 112 1738 450 848 86 1040 4000 1000 1000
oYD  B4osCi 2340 438 835 74.3 8s.2 gas W00 1000 100.0 1000
o 840029 118.00 7.4 29.0 §7.0 82 i 1000 1000 1000 1000
oYD BADSI0 90.10 199 293 519 .8 %7 1000 1000 1000 1000
oYD 840011 3970 141 ns 527 901 g3 1000 1008 1050 1000

ft &% g
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Channels

Notes:

Velocity
Width
Depth
Slope

Dso
Gradation

Spec. Grav.

Conc.
Temp.
BF

Sediment Transport Data in River and Natural

Mean flow velocity in foot per second.
Channe] width in feet.
Mean channel depth in feet.
Energy slope times 1000.
Median particle size of the bed material in millimeters.
Geometric standard deviation of bed-particle size, 0.5 ( Dgs /Dy + Dso/Dig
Specific gravity of bed particles.-
Concentration of bed-material load in ppm by weight.
Temperature in degree Celsius. .
Bed form, given by the code :

B0  Notobserved
Bl  Plane bed with no or low sediment transport

B2  Ripples
B3 Dunes
B4 Transition
S e
tan, waves
B7 Antidunes

B8  Chute-pool
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DATA OF NIOBRARA RIVER NEAR CODY, NEBRASKA .

LOCITY WIDTH DEPTH
FI/S FT FT

3.200 71.00 1.440
2470 70.50 1.530
2260 7000 1440
3.570 70.00 1.600
3.610 71.00 1.620
4170 7200 1890
2.330 70.00 1.430
2.360 70.00 1.480
2520 70.00 1.440
2.450 70.50 1.570
3210 7030 1.530
3.070 69.00 1.570
3.700 71.00 1.730
3.340 7000 1380
2950 69.00 1.670
3.420 71.00 1.700
2.150 70.00  1.560
2.450 70.00 1.610
2.350 70.00 1410
2.190 69.00 1.330
2350 70.00 1.610
2.050 70.00 1.440
3.330 70.00 1.420
3.110 70.00 1.360
3.610 70.50 1.620

SLOPE

D30
MM

0.283
0.283

D30

S*1000 MM

SPEC,
GRAV.

SPEC.
GRAV,

CONC.
PPM

1610.0

CONC,
PPM
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DATA OF MISSISSIPPI RIVER AT ST. LOUIS, MISSOURI

10

VELOCITY WIDTH DEPTH SLOPE D50 SPEC. CONC. TEMFP. PBF
.. FI/8 FT FT S*1000 MM GRAV. FPM  DEG.C
5370 17460 4990 0.0851 0.710 2.65 384 278 BG
5030 17160 4500 0.0632 0.780 2.65 61, 21.1 B0
3370 16330 3030 00428 0.630 265 13.1 26.1 BO
2,150 15490 2030 00516 0570 2.65 116 1.7 BO
2040 15440 1970 00574 0.580 265 4.7 50 BO
3040 16170 2810 00603 0.190 2.65 36.8 23 BO
4000 16350 30.10 0.0632 0240 2.65 49.6 267 BO
3610 15950 2760 00661 0220 2.65 369 26.1 B0
2630 15450 1930 00720 0210 2.65 214 56 BO
3420 15810 2550 00720 0230 265 395 16.1 B0
3070 15510 2410 00603 9290 2.65 12.6 257 BO
4220 1620 3130 00734 0330 265 80.4 13¢ B0
S110 167220 3400 00720 0230 2.65 1478 17 B0
2330 15080 17.00  0.0822 0310 265 347 22 B0
2310 15100 1580 00938 0280 2.65 17.7 44 B0
4760 16920 3220 00903 0220 265 264 94 BO
3760 16320 28.10 0.0845 0290 2.65 45.5 189 BO
2630 15240 1850 0.0816 0370 2.65 1.7 167 BO
3810 1620 27950 00845 0290 2.65 75.0 8.3 Bg
1410 15960 2480 00816 0350 265 69.5 13.3 B0
3.150 15680 2210 0.0787 0370 2.65 27.6 22 BO
5290 16760 3500 00932 0340 265 164.0 228 B0
4620 16380 3110 0.0991 0400 265 82.2 256 BO
4450 16680 3240 00903 0440 265 64.9 194  BO
2240 15580 2140 00428 0670 2.65 28 211 BO
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DATA OF RIO GRANDE RIVER NEAR BERNALILLOC, NEW MEX1CO

VELOCITY WIDTH DEPTH
F1/8 FT FT

4.050
6.570
5.960
5.090
3.10
2840
6910
6.880
7.820
.70
6.920
6.270
6.100
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272.0
220
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SLOPE
$*1000

0.8%0
0.840
0.830
0.790

0.760
0.800
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DATA OF MOUNTAIN CREEK

j'\;’EI..O\(.".I'I"‘{ WIDTH DEPTH SLOPE D50 SPEC. CONC.

D TEMP. BF
NO. FIS FT FT  S*'1000 MM GRAV. FPPM DEG.C
1 1.460 1340 0280 1370 1000 265 77.2 250 BO
2 1.480 13.50 0300 1390 1.000 2.65 24 250 BO
3 1.480 13.50 0300 13%0 1000 2.65 724 250 B0
4 1.500 1360 0300 1390 1000 2.65 813 230 B
5 1.460 1340 0230 1400 1000 2.65 172 250 BO
5 1.740 1480 0430 1500 1.000 265 166.7 240 BO
7 1.730 14.80 0430 1490 1000 2.65 104.8 240 B
8 1.6%0 1460 0400 1510 1000 2.65 131.1 240 BO
9 1.660 440 - 03% 1510 100 2.65 075 40 BO
10 1.650 1440 0380 149 1000 2.65 141.6 240 B
11 1.630 1430 0370 1.500 1.000 2.65 1322 240 B0
12 1.620 1420 0370 14%0 1.000 1.7 240 BO
13 1.600 1420 0350 1490 1000 2.65 893 240 B0
14 1.590 1410 0350 1480 1000 265 110.0 240 BO
15 1.570 14.00 0340 1480 1.000. 265 iial 240 Bo
16 1.560 13.90 0330 1480 1000 2.65 1194 240 B0
17 1.530 13.80 0320 1480 1000 63 795 215 BO
18 1.540 13.80 0330 149 1.000 2.65 824 215 BO
15 1.530 13.80 @320 1510 1000 265 1061 215 B0
.20 1.540 13.80 0330 1520 1.000 2.65 103.0 215 B0
21 1.540 13.80 0330 1550 1000 263 1288 215 BO
) 1.540 13.80 0330 1560 1.000 2.65 215 BO
23 1.540 13.80 0330 1570 1000 2,65 113.3 215 B0
24 1.300 1200 0230 1520 1000 . 265 712 250 BO
23 1.760 1450 0440 1550 1000 2.65 6538 250 BO
26 1630 1010 17% 1000 265 532.6 2350 BO
ry) 2.530 16.90 1.250 L350 1000 2,65 4473 50 B
28 17.00 1310 1380 1.000 265 392.0 250 BO
29 1.530 1380 0310 1600 1.000 2.63 1953 255 BO
30 1.530 13.80 Q310 15% 1.000 2.65 173.6 235 BO
31 1.530 12.80 0310 159 1.000 2.65 1553 5 B0
32 I 13. 0310 1390 1000 265 173.6 255 B0
33 1.550 1380 0320 1.580 1000 265 2004 255 B0
34 1.550 1380 0320 1580 1000 265 1675 255 BO
35 1.640 1430 0370 1560 1.000 2.65 180.7 255 B0
36 1.800 1510 0470 1.630 1.000 265 134.1 255 BO
7 1.916 1540 0560 1610 1000 265 1739 255 BO
38 1.910 1540 0560 1630 1.000 265 1739 2535 BY
39 1.900 1530 0560 1610 1.000 263 2476 255 BO
40 1.890 1530 © 0.550 1590 1.000 265 249 255 BO
41 1.870 1530 0520 1570 1.000 2.65 1623 255 B0
42 1.850 1520 0510 1580 1.000 2.65 128.0 255 BO
43 - 1.850 1520 0510 1580 1.000 2.65 188.0 255 BO
447 1300 1510 0480 1560 1.000 265 1763 255 B0
45 1.800 15.10 0480 13550 1000 265 1653 255 BO
46 1.780 1500 0460 1390 1.000 2.65 197.7 255 B
47 1.760 1450 0440 1570 1.000 2.65 2113 255 B0
43 1.740 1480 0430 1570 1000 265 153.9 255 B0
49 1.280 1280 0240 1530 1000 263 40.1 215 BO
50 11.86 0220 1610 1000  2.65 - 687 215 B0
31 1.230 11.10 0200 1510 1.000 2.65 52.8 200 B0
52 1.880 1490 0450 1360 1.000 2.65 253.1 200 BO
53 2.140 1580 0780 1600 1000 2.65 3255 200 RO
54 16.10 0910 1750 1.000 265 296.0 200 BO
55 2310 1630 0970 1790 1000 2.65 358.0 200 RO
56 1.1 1490 0450 1530 1.000 2.65 186.6 154 BC
57 1.770 14.90 0.450 1.550 1.000 265 186.6 150 B0
58 1.760 1450 0440 [.550 1.000 265 209.0 150 RO
59 1.750 1480 0430 1550 1.000 26 1721 150 BO
60 1.740 1480 0430 1560 1000 265 1563 150 BO
61 1.730 1480 0430 1570 1.000 2.65 163.8 150 Bo

D-10



DATA SOURCES

1. Cobly, B. R., and Hembree, C. H., Computation of Total Sediment Discharge, niobrara River
near Cody, Nebraska, U.S. Geol. Surv., Water-Supply Pap. 1357, 187 pps., 1955.

2. Einstein, H. A., Bed-Load Transportation in Mountain Creek, U.S. Dep. Agric., Soil Cons.
Serv., Tech. Pap. $5, 1944, Dep. Agr

3. Hubbell, D. W., and Matejka, D. Q., Investigations of Sediment T rtation, Middle Loup
River at Damning, Nebraska, U.S. Geol. Survey, Water-Supply Pap. 147%, 123 pps, 1959,

4. Jordan, P. R, Fluvial Sediment of the Mississippi River at St. Louis, Missouri, U.S. Geol.
. Surv., Water-Supply Pap. 1802, 89 pps, 1965,

§. Nordin, C. F., Aspects of Flow Resistance and Sediment T: rt, Rio Grande River near
Bernalillo, New Mexico, U.S. Geol. Surv., Water-Supply Pap. 1458-H, 41 pps, 1964.
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Average flow of rivers of the world, in order of rank
Rank
Average Rank order
Rank ; Drainage Length  annual  order of
Order of area of river discharge of  drainage
discharge , River Country 10°mi")  (mi) (I 02 cfs) length area
1  Amazon Brazil 2300 4100 6200 3 i
2 Congo Congo 1430 2850 1460 8 2
3 Yangtze China 750 3570 1170 5 9
4 Orinoco Venezuela 380 1700 812 20 16
5 LaPlata Uruguay 1200 2420 779 14 4
6 Brahmaputra  Bangladesh 360 1800 699 17 19
7 Yenisei USSR 1010 3690 699 4 6
8 (Ganges India 410 1560 657 24 13
9 Mississippi U.s. 1240 4160 650 2 3
10 Lena USSR 960 2680 568 10 7
11 Mekong Indochina 307 2640 551 11 23
12 Irrawaddy Burma 166 1250 480 26 —
13 Ob USSR 946 3460 438 6 8
14 Tocantins Brazil 350 1640 388 21 20
15 Amur USSR 716 2700 385 9 10
16 Mackenzie Canada 527 263 381 12 17
17 Saint Lawrence Canada 396 — 348 — 15
I8 Columbia U.S. 258 1200 281 28 —
19  Magdelena Columbia 92.7 994 265 — -
20 Yukon U.s. 328 1980 259 15 21
21 Zambesi Mozambique 500 1600 250 23 11
22 Niger Nigeria 429 2500 247 13 12
23 Indus Pakistan 374 1900 236 16 18
24 Danube Romania 315 1770 222 19 22
25 Pechora USSR 124 — 141 — —
26 Kolyma USSR 257 — 138 - —
27 Songkoi (Red) Vietnam 46.3 — 138 — —
28 Sankai (Si) China 45.6 1250 127 27 —
29 Godawari India 115 — 127 — —
30 Fraser Canada 80.8 851 125 —- —
31 North Dvina USSR 138 800 123 — —
32 Sao Francisco  Brazil 261 1800 99.2 18 —
33 Kujjuaq Canada 51.5 - 90 - —
34 Pyasnia USSR 74.1 — 89.7 - -
35 Neva USSR 109 — 89.3 — —
36 Nile Egypt 1150 4200 87.9 1 5
37 Nelson Canada 279 1600 83.7 22 -

(& # 2% * Nace » 1970)
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Average flow of rivers of the world, in order of rank(continued)

Rank

Average Rank  order
Rank Drainage Length  annual  order of

order of area ofriver discharge of  drainage

discharge River Country (10°mi®)  (mi) (107 cfs) length  area
38 Rhine Netherlands 56 820 78.4 — ~-
39 Krishora India 117 — 68.8 - —
40 Kuskokwim U.S. 479 — 68.8 — —
41 Saguenay Canada 34.8 470 64.2 — —
42 Indigirka USSR 139 — 63.9 — —
43 Mobile USs. 444 400 63.1 — —
44  Hwang-Ho China 260 3000 62.5 7 —

(Yellow)

45 Copper U.S. 244 — 61.1 - —
46 Skeena Canada 212 — 61.1 — —
47 Dnepr USSR 195 1420 60 25 —
48 Stikine U.Ss. 19 - 60 - —
49 LaGrande Canada 37.4 — 59.7 — —
50 Anadyr USSR 77.2 — 59.3 — —
51 Rhone France 37.8 500 58.9 - —
52 Usumcinta Guatemala 15.4 — 58.2 — —
53 Churchiil Canada 30.8 — 558 — —
54 Po Italy 27 400 54.7 — —
55 Salween Burma 108 — 52.9 - —
56 Shatt-al Arab  Iraq 209 - 50.8 — —
57  Nushagak U.s. 12.4 — 49.8 - -
58 Albany Canada 51.7 — 49.4 — —
59 Moose Canada 419 — 43.7 - —
60 Susitna U.s. 20 — 46.6 - —
61 Churchill Canada 109 — 424 — —
62 Susquchanna  U.S. 28.9 - 40.2 — —
63 Nottaway Canada 25.1 — 40.2 — -
64 Saint John Canada 214 — 39.9 — —
65 Kouila-Niara ~ Congo 255 — 38.8 - —
66 Vistula Poland 76.1 655 379 - —
67 Rupert Canada 16.7 — 35.6 - —
68 Yana USSR 919 — 353 — -
69 Nass Canada 7.99 — 3338 — -
70 Negro Argentina 37 — 33.5 - —
71 Maniconagan  Canada 17.6 — 334 — —
72 Don USSR 163 — 33 - —
73 George Canada 17.3 — 32.5 — —
74 Eastman Canada 18.3 - 31.5 - -
75 Mezen USSR 30.1 — 31.3 — —
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Average flow of rivers of the world, in order of rank(continued)

Rank

Average Rank order
Rank Drainage Length annual order of

order of area of river  discharge of drainage

discharge  River Country (10°mi®)  (mi) (107 cfs)  length area
76 Pur USSR 36.7 — 30.8 — —
77  Loire France 42.1 — 30 — —
78 Thelon Canada 55 - 29.7 - —
79 BioBio Chile 28 — 28 — —
80 Karun ran 224 - 27.2 — -
81 Valdivia Chile 27.00 — 27.0 — -
82  Appalachicola U.S. 20 — 26.7 — —
83 kamchatka USSR 17.6 — 26.2 — -
84 Saint Maurice  Canada 184 — 25.7 — -
85 Amaud Canada 19.1 — 24.8 - —
86 Santa Cruz Argentina 5.98 — 247 - —
87  Murray-Darling Australia 409 — 24.7 — -
88  Chao Phraya Thailand 40 — 24.6 - -
89 Neman USSR 38 — 242 — -
90 Elbe Germany 52.1 — 24.0 - —
91 Glomma Norway 16 - 24.0 — -
92 Garornne France 22 — 239 - —
93 South Dvina USSR 339 — 239 - -
94  Olenek USSR 49 - 238 - —
95 Grand Riviere  Canada 16.3 — 23.5 — —
Baleine — — —
96 Sacramento U.S. 27 - 23.0 -— -
97 Ebro Spain 33.2 — 22.0 — —
98 Aux Feuilles Canada 16.6 — 219 - -
99  Riviere Baleine Canada 12.1 — 21.9 — —
100 Hudson u.s. 13.4 - 21.3 — —
101  Hayes Canada 41.7 — 20.8 — —
102  Connecticut u.S. 11.2 — 19.3 — —
103 Kazan Canada 27.6 - 19.2 — —
104  Delaware U.s. 11.4 — 18.8 — —
105  Back Canada 41.4 — 18.5 - —
106 Onega USSR 22 - 17.8 — —
107  Colville uU.s. 19.3 — 17.8 — —
108  Klamath uU.s. 12.1 — 17.1 — —
109  Harricanaw Canada 11.3 — 17.1 - —
110 Sevemn Canada 38.9 — 17.0 — —
111 Tone Japan 4.63 — 16.8 — —
112 Penobscot uU.s. 9.53 — 16,7 — —
113 Petit Mecatina  Canada 7.45 — 16.4 — —



Average flow of rivers of the world, in order of rank(continued)
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Rank

Average  Rank order
Rank Drainage Length  annual  order of

order of area of river discharge of  drainage

discharge River Country (10°mi®)  (mi)  (10%cfs) length  area
114  Oder Poland 42.2 — 16.1 — —
115  Santece U.S. 15.7 — 15.4 — -
116  Amgun USSR 15.8 — 153 — —
117  Pee Dee U.S. 6.3 — 15.2 — —
118  Attawapiskat  Canada 19.4 — 15.0 — —
119 Winisk Canada 26.0 — 14.9 — —
120 Kuban USSR 17.7 — 14.8 - —
121 Moisie Canada 7.41 — 14.8 — —
122 Natashkwan Canada 6.49 -~ 14.7 - —
123 Narva USSR 21.6 — 14.7 — —
124 Ishikari Japan 4.9 — 14.6 - —
125 Rioni USSR 4.25 — 14.6 — —
126 Potomac U.S. 13.7 — 14.5 - —
127 Aux Qutardes Canada 7.30 — 14.0 - —
128  Mae Klong Thailand - 9.85 — 13.9 — -
129 Duero Spain 26.6 — 13.8 — —
130 Drini Albania 4,79 — 13.2 - —
131 Konkoure Guinea 6.56 —~ 13.2 — —
132 Altamaha U.S. 14.2 — 12.7 - —
133 Savannah U.s. 10.6 — 12.1 — —
134 Mitchell Australia 26.8 — 12.0 — —
135  Mino Spain 6.25 — 11.4 — -
136 Wenlock Australia 6.79 - 11.2 — —
137 Weser Germany 14.6 — 10.8 — —
138 James U.Ss. 10.0 — 10.8 — -
139 Gordon Tasmania 2.19 — 10.7 - —
140 Burdekin Australia 50.2 - 10.3 -~ —
141 Orange South Africa 50.2 — 10.3 - -
142 Kennebec U.S. 5.75 — 10.3 — —
143 Dnestr USSR 27.8 - 9.88 — -
144 Roper Australia 314 — 9.71 — —
145 Coleman Australia 9.15 — 9.64 — —
146 Kem USSR 10.7 — 9.64 - —
147 Pascagoula U.s. 6.60 — 9.57 — -
148 Roanoke U.s. 9.65 ~ 9.57 - —
149 Cape Fear U.Ss. 9.15 — 9.46 — —
150 Ijsseil Netherlands 61.8 — 9.35 — —
151 Archer Australia 7.64 — 9.28 — —
152 Pearl U.S. 6.64 — 8.90 — —
153 Tajo Spain 29.4 — 8.86 - ~
154 Sabine U.s. 8.34 — 8.68 — —
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Average flow of rivers of the world, in order of rank{continued)

Rank

Average Rank order
Rank Drainage Length  annual order of

order of area of river discharge  of  drainage

discharge River Country (107 mi®)  (mi)  (10° cfs) length area
155 ' Saint Johns u.s. .72 — 8.40 - -
156  Tiber Italy 6.37 — 8.26 — -
157  North Kennedy  Australia 7.64 — 9.28 - —

Normandy
158  Daly Australia 14.5 - 8.26 - —
159  Ceyhan Turkey 8.49 — 8.15 - —
160 Adige Italy 3.77 — 7.97 — —
161 Merrimack U.S. 4.79 — 7.94 — —
162 Orange South Africa 115 — 7.52 — —
163 Uribante Venezuela 3.86 — 7.45 - —
i64  Umpqua U.S. 3.68 - 7.45 — —
165 Pieman Australia 0.981 — 742 - —
166  Brazos U.s. 44.0 — 7.38 — -
167  Trinity U.S. 17.2 — 7.27 - —
168 Yodo Japan 2.75 - 7.13 = —
169  Tuloma USSR 6.76 - 7.02 — —
170 Eel U.s. 3.11 — 6.99 — —
171 Fitzroy Australia 334 — 6.88 — —
172 Victoria Australia 13.5 — 6.88 — —
i73 Vijosa Albania 2.49 - 6.88 - —
174  Seyhan Turkey 7.88 — 6.57 -~ —
175 Androscoggin U.S. 347 — 6.42 — —
176 Neches u.s. 795 — 6.39 - -
177 Suwanee U.Ss. 7.10 — 6.35 - —
178  Kilzil Irmak Turkey 30.2 — 6.35 — —
179  Fitzroy Australia 52.9 — 6.28 - —
180  Guadalquivir Spain 222 — 6.25 - —
181 Escambia us. 3.82 — 6.07 — —
182  Rogue U.s. 3.94. — 6.00 - -
183 Neuse U.s. 5.60 — 5.89 — —
184  Ord Australia 17.8 - 5.89 -~ —
185 Sebou Moraocco 4.17 — 5.58 — —
186  Clarrence Australia 6.45 — 5.51 - —
187  Escaut Belgium 7.45 - 5.47 — —
188 Coruh Turkey 7.68 — 547 — —
189 Tana Gaussa Kenya 3.50 - 522 - —
190 Santa Peru 2.08 - 5.12 - —
191 Avacha USSR 1.83 — 491 — -
192 Kemalpasha Turkey 8.65 — 4.69 — -
Simav

193 Pamlico U.s. 4.40 — 4.69 - —
194 Colorado Argentina 494 — 4.62 — —
195  Chowan U.s. 4.94 — 4.62 - —
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Average flow of rivers of the world, in order of rank{continued)

Fit &f

Rank
Average  Rank order
Rarnk Drainage Length  annual  order of
order of area of river discharge of  drainage
discharge River Country (10°mi®)  (mi)  (10%cfs) length  area
196 Sakarya Turkey 225 — 4.59 -~ —
197 San Joaquin U.S. 14.0 — 445 - —
198 Gilbert Staaten  Australia 28.0 — 4.34 — —
199  Nagara Japan 0.786 — 4.31 — -
200  Chehalis U.S. 1.29 — 4.20 — -
201 Tumbes Peru 386 — 4.13 — —
202  Seman Albania 2.04 — 3.99 -~ —
203 Ponoy USSR 3.94 — 3.95 — — ‘
204  Ogeechee US. 4.63 — 3.88 - - ‘
205  Chira Peru 1.93 — 3.85 — —~ \
206  Yuzhny-Bug USSR 24.6 - 3.81 - - ‘
207  Saco U.S. 1.73 - 3.67 -~ - |
208  Amo Italy 3.15 — 3.64 — — |
209  Busuk Mendereo Turkey 9.64 — 3.56 — —
210 Oum-Er Rebia Morocco 1.6 — 3.56 — —
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ELECTROMAGNETIC FLOWMETER

MUT 500 | MUT 2400
SENSORS: | MUT 1000 | MUT 2500
MUT 1100 | MUT 2700
MUT 2200 | MUT 2770

with

CONVERTER MC 106

USE HANDBOOK TD 121ENG
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JUNY 1999
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SYMBOLS MEANING

A - WARNING: please refer to the concerning documentation enclosed with the goods

& WARNING: electric shock danger
Operations with this symbol must be performed by skilled technicians onty
* % ¥

THE SECTIONS OF THIS OPERATING MANUAL THAT MUST NECESSARILY BE READ
BEFORF, INSTALLING THE WMETER ARE:

page | paragraph subject
10 7.2 |Liquid direction inside the sensor
11 7.4 [Grounding
24 12.3.1 jConnections between converter and sensor (for separate version only)
26 12.3.5__ | Grounding of the housing
26 12.3.6 | Network connection
28 12.4.3 |Data display choise

IT IS ALLSO NECESSARY THAT YOU VIEW THE
PRESETTINGS SHEET
HANDED ALONG WITH THE FLOWMETER.

THERE, YOU WILL FIND THE MAIN PARAMETERS VALUES SET IN FACTORY.
PLEASE CHECK CAREFULLY IF THE FOLLOWING MEETS YOUR REQUIREMENTS:

__parameters function
full scale flowrate (f.5.) 01
DN 11
volume per pulse 02
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By using the function shown on the second column you may change the relative parameters (see
paragraph 12.4.6).
INDEX
pag.

SYMBOLS MEANING 2
THE SECTIONS OF THIS OPERATING MANUAL THAT MUST NECESSARILY BE READ 2
‘The sensor - preliminary informations 5
1 - MUT 500 5
2- MUT 1000 5
3- MUT 1100 6
4 - MUT 2200 7
5 - MUT 2400 7
6 - MUT 2500 8
7.1 - sensor installation 9
7.2 - Liquid direction inside the sensor: how to make sense of the double arrow 10
7.3 - Other rules for a correct installation 10
7.4 - prounding 11
8 - MUT 2700 - Insertion magnetic flow meter 13
8.1 - swnmarized description of the structure of the MUT 2700 I3
8.2 - the component parts 13
drawing DX27ED; separate version - overall dimensions _plates
drawing DO28EQ: compact version - overall dimensions _Plates
8.3 - Assembly on pressurized pipes 14
drawing D094D: orientation of electrodes axix 15
8.4 - The penstration of the sensor inside the pipe 16
8.5 - Disassembly of the meter 16
8.6 - Grounding the meter 16
§ « MUT 2770 - Inserfion magnetic flow meter 17

ing DO46C0S13 compact version - overall dimensions plates
drawing D012D0127 separate version - overall ditnensions _plates
10 - Installation of insertion magnetic flow meter 18
11 - Piping pressure minor then atmosphetic pressure: sensors operating 19
12 - Converter MC 106 20
12.1 - General 20
12.2 - Instaflation . 20
12.2.1 - MC 106 A - MC 106 C - Compact version 20
12.2.2 - MC 106 A. - MC 106 C - Separate version and MC 106 B 20
12.3 - ELECTRICAL CONNECTIONS 23
12.3.1 - Connection between converter and sensor 3
12.3.4 - ON/OFF QUTPUT 25
12.3.5 - GROUNDING THE HOUSING 26
12.3.6 - CONNECTION TO THE ELECTRICAL MAIN 26
12.3.7 -FUSE 27
12.4 - PRESETTING OF MC 106 CONVERTER 23
12.4.2 - USE OF THE KEYBOARD 28
12.4.3 - SCHOICE OF THE TYPE OF DATA TO BE DISPLAYED 28
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[JONY 1995 TD121ENG |
12.4.4 - ALARM DISPLAY 20 ]
12.4.5 - DATA AND TIME DISPLAY 29
12.4.5 - PARAMETER DISPLAY OR MODIFICATION 29
12.4.6 - THE ENTRY OF A NEW NUMERICAL VALUE 29 ]
12.4.8 - THE ENTRY OF OTHER DATA 29
12.4.9 - ON/QFF QUTPUT 30
12.5 - EXAMPLES OF PROGRAMMING 30
12.6 - ACCESS LEVELS AND RESPECTIVE ACCESS CODE KEY k]

12.7 - CONFIGURATION FUNCTIONS AVAILABLE 33
APPENDIX 1: TRANSFORMATION FROM COMPACT TO SEPARATE VERSION 44
APPENDIX 2: THE MEANING - OPERATION - PROGRAMMING METHODS FOR A NUMBER

OF FUNCTIONS . 45
Functions; )

5 (response delay)

38 (meximmm variance) 45
39 {response speed threshold)

A2.2.- Function 10 (factory pre-setting) 47
A2.3 - Function 14 (output signal type) 47
A2.4 - Functions:

17 (dual range) 49
18 i

A2.5- Functions 20 and 21 (current range / frequency extension) 50
A2.6 - Punctions 45 ¢ 46 {malfunction current / frequency value)) 50
A2.7 - “Empty tube” cireuit fimetions 51
A2.8 - Function 47 (automatic zero-set calibtation) 52
A2.9 - Function 8] (flow rate simuiation) 52
APPENDIX 3: ERRCR OR ALARM MESSAGES VISUALIZED ON THE DISPLAY 53
APPENDICX 4: INCONVENIENCES AND SOLUTIONS 55

The flowmeter, whose this operating manual refers, satisfies the Standard EN $0082-2 (immunity)

and EN50081-2 (emission) and belongs to class A.
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Pressure sensors Special

for submersible measurement (level)
Accuracy 0,25% or 0,5%

Standard signal output:

or 4. 20 mA;
or 0..20mA; 3-wire system
or 0..5VDC; 3-wire system
or 0..10VDC; 3-wire system

2-wire system

Description

The pressure sensor Special for submersible mea-
surement has been developped especlally for use in
liquids for hydrostatic liquid level and level measure-
ment.Oue to the systematic use of high-grade stainless
steel for the wetted parts, this sensor is suitable for the
food industry withoul any restrictions. A hermetically
sealed stainless stee! case with a weather protection
class IP 68 allows this pressure sensor to be immersed
down to a depth of 360 m,

The inner vented connection cable makes prassure
compensation of the measuring cel! against the
atmosphere possible and thus hydrostatic pressure
measurement. The mechanical fastening of the pressure
sensor does not require any additional strain relief, as
the construction of the cable is sultable to take a
maximum tenslle force of 1000 N. Varous addifional
weights can be screw-fitted 10 increase the actual
weight of the sensor.

The measuring cell (piezoresistive silicon sensor) is
separated from the process medium by a stalnless steel
diaphragm. The pressure senscrs ara supplied in the
standard version with 4 ... 20mA or 0..20mA cument

- outputs or allernatively with 0 ... SV or 0 ... 10V voltage
output. For mains-independent service In the field, the
sensor can operate with a supply voltage of 6 V.

In connection with an output signal of 0,5 .. 2,5V the
pressure Sensor has & power consumption of approx.
2 mA. The sensor can be equipped with a surge
protection (lightning protection).

Featutes

O Compact design

O Weather protection class iP 68 {up to 300m depth)

O Corrosion resistant stainless steel version

O PUR sheathed cable

O Maximum tensita strength of the cable
1000 N

Q Optional extra: Surge portection (lightning
protection) :

Ranges

Overpressure
posiive 0..0,1barupto 0 .. 25 bar

Applications

Water level measurement In potable water bells,
bore holes and waste water plants



Ta-chnical data

Fit &7

0,6 bar 4 bar

1 bar 5 bar
£ 2,5bar 10 bar
4 bar 17 bar

£ 10 bar 35 bar
£ 25 bar 80 bar

Mods! 3233 B 3230 Options
Pressure {ype _positiva gauge pressura R
X L 20mA - 2-wi ¢ "
Ouitput signal 4.2 2-wiro system 0. ’5VDC; 0 ... 10VDC;
3 - wire System
05.25VvDC Y
Agccuracy 05%FS 2) 1 0,25%FS 2)
Ranges ace. to DIN 0..0,1bar other ranges on request
up lo
0.. 25 bar
Sensor element piezorasistive
Reproducibility <+ 0,05%FS
Hystorasis £*01%FS
Stability (annual) £+ 0,2 % FS in rated conditions
Pressure connection G i A with plastic cone (PA) S:gcagr:g! additional
Woetted parts Stainiess steel 1.4571, 1.4301, PUR (cable), poiyolefine
{shrink hose), PA-protsctive cone
Ovarload Emit Ranges < 0.4 bar 2bar "

Electrical connection

connection cable (PUR-sheathed cable with vented caplliary,
tonsile force max. 1000 N)

Power supply

12 ... 30 VDC, (14 ... 30 VDC for output 0 ... 10 V}

6 ..... 30 VOC, for oulput
05..25V

range
Temperature influence

+0,2 % 10 K on zero point and measuring range

Power consumption OQutput 4 ... 20 mA: “signal curment approx. 2 mA for oulput
Voltage outpul: 8 mA 05..25V
UB-12V o ana (2.
Load -1 0030 A 0137 o cable length  for cumment output
2 100 kOhm for voltage output
Temparature compensated | 0 .. + 50°C

Prolection class ace. to
DIN 40 050

1P &8

Electric protectian types Protection sgainst polarity cressing and short circuiting overvoltage
Temperatura ranges .
slorage -30....+ 80°C
medium -10...+ 50°C
Weight
Sensor approx. 0,18 kg
cable gpprox, 0,03 kg/m

1) Qutput signat for battery pawered equipment, from rengs 0 .. 0,25 bar
2} Limit point setting DIN 16086

FS = of full scale value



Dimensions (mm)

Risg N

w Pressure connection
§ under the protective cane
-_(-v)-jl (3}
Electrical connection " 027
2 - wire system 3 - wire system
for flying lead for flying lead
N brown LIS ¢ 1 Drown, l.'JOO
P - P while 8+
] 1:0)]
preen CVIS - peoen DNV/S-
2 e ncreen v bius  acrwen
Connectlon table for fiying lead Order detalls
4..20mA 0..10VDC
(2 - wire} {3 -wira) 1. Model
Supply: + UB brown brown 2. Range
Supply: 0V green preen 4. Output signal
Signal; +5 white 4, Option
Signal: -8 - greon
Scrosn blue biua

Subject to change without notice
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Care 10/15/93 Document No.
Catalog CATGLl%11S

SENSOTEC

2080 Arlingate Lane Columbhus, Ohio 63228
Tel (614) 850-5000 Fax {614) B850-1111

ERMPLIFIED TRANSDUCER APPLICATION SHEET FOR CATALOG OPTION 2c
(VEHICLE POWERED VOLTAGE AMP)

Cutput; 0-5 or +/- 5 volts
Operating Voltage Range: 11 - 25 voles DC
Operating current max; 40 mA
Operating Temperature Range: ~40 to 200 Deg F
Reverse Voltage Protected: Yes
Short circuit protected: +QUTBUT TO COMMON
Block Diagram Typlcal Wiring to Supply & Readout
T TR |
B:ER T e
STy MRS . _
LT
umuT Nl
i \\4. XEADKY

ST CaL Y .
SHANT LALY

SHUNT CALIBRATION:

To Enable the Shunt Calibration - Short together the SHUNT CAL 1 and
SHUNT CAL 2 Terminals cor wires.

GROUNDING:
Either the -OUTPUT Terminal or SUSPLY COMMON can be tied toZarth
ground.

QUTPUT CHARARCTERISTICS: |
Maximum current the OUTPUT can supply is 2.5 milliamps,

The -OUTPUT and SUPPLY RETURN are common internally.

**¥*CAUTION**+** Do not short +OUTPUT to +SUPPLY 25 parmanent damags may |
result.

Revision A 008-0357-00
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. Sales Order :
! _PACKING SLIP A oa/es/otfaaoe4?
Order 01/09/01
SENSQOTEC o
— Ship Via UPSCOL
2080 Ariingate Lane, Columbus, OH 432284112 £ 8:BL
Phone: (514) 650-6000 Fax: (614) 850-6030 milt of Lading
Bill Teo: Ship Ta:

' 1079 PASCAL HYDRAULIC & SIMULATION
ATTN: ACCOUNTS PAYABLE
NG 18 YU-CHEN STREET
TAIPEY, TAIWAN, 115

PASCAL HYDRAULIC & SIMULATION
NO 18 YU-CHEN STREET
TAIPEL, TAIWAM, 115

JEFFREY CHANG
*SEND CONFIRM TO 886 2 278 26752
*«xx2xSHIP W/S/0 222259%*x#

Payment Terms Sales Rep % 9998 Cust PO
PAYMENT IN ADVANCE R-0-W TGIRECT P122881
Qry. . Gty
Line Ordered U/M Part Nuaber Descriprion Ship Date Shipped
1 1 EA 060=-GA08-T1 FOUTAT,cPSBeT HCDEL FDW. S PRSI0 W/W

o2/28/, 0 1
DIFFERENTIAL PRESSURE TRANSDUCER
PRESSURE PORT: 1/4-18 NPT RMALE
CURRENT (2 WIRE} AMPLIFIER
S¢ FT SUBMERSIBLE CABLE
ACCURALY: 0.1%
Ser#: 828863
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