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DEVELOPMENT OF CommonMP PROJECT AND
IMPORTANCE OF RIVER DISCHARGE OBSERVATION

I IE!
Tadashi YAMADA

VEaE T thlokgds B Memm

BEA (T112-8551 HURUHT ST X AR H 1-4-1)

The author first introduces the CommonMP (Common Modeling Platform for water-material circulation analysis)
which can run several element models simultaneously to find out the water and material circulation phenomena, and
show the importance of advancement of river flow observation technology which depends on analysis precision. In
addition, author review recent studies on river discharge observation technology and offer a future direction toward

the advancement of river discharge observation technology.

Key Words: CommonMP Project, River discharge observation technology
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The River Administrators, i.e. Minister of Land, Infrastructure, Transport and Tourism, and Prefecture Governors,
are running hydrological observation networks covering whole Japan. Present status of the observation networks is
reviewed here concerning the posting of stations, data processing, and dissemination to the public. The author
proposes future development of the system in view of water resources management in the age of climate change.

Key Words : Hydrometry, Hydrology, Discharge, Precipitation, Water stage, Database,

Internet, Climate change

1. [FC&®IC

AARIZBWT, EFESEE L COAEINL, £&
L CRNIEEF I L - T, )IEBO—ER L LTTh
TG, AT, ZOBMRERN L, 5H%DH Y
FZHONWTELET S, BIRICHOI 50 XS OFLA
Th D,

2. KXERADHR

MR« KOL - Vi - KEOBHAZ =& LTBIE LD,
EEzRmE DIOBGSERY | & LTABSN TV A
PR AR — 1ITRT, AKSBIDS, 280 FERICE T
ITONTWD Z bbb, ZOENHEISFHTIK
JTiiAE & U ORI A T TV D23, JHOBESKEHRIC
IHEE A EAS TR,

K—1D5H, EHIZGEE)IROIT> TODHRE -
IKAL « Fih « KE OB R K SOKE T — 4 =2
ELTC, MR LA ST D, K[EYTOIT-> T
HHREIZFERRCKGITON A N TR T3,

(1) REEADIKR

FT— 115, MEICOWTEERST LY b)) I1EEE
ThHDHIE -« BOIZ S BEBHIFTENZ N L 3bind, [H
72 THHL, 300fEFTRH V. "RRITT AL ADI, 300fE
FrEg & v B2\, FHRERFROBIHIFTE SRR L= 6

F— 1 DNoOPESER 7 — 2 ol B RIpTE ISR

AT
201043 A 31 A HAE
. . = #E | KEER| .

AR | ERE | K[RT i &t
(AR N 26 20 46
#h EREET 2,348| 1,182 1,275 4,557 243 9, 605
KErEt 2,132 4,042 88| 6,262
fth 1,560 188 87 400 337 2,572
&t 6,066| 1,370 1,382 8,999 668| 18,485

DT, FROLAKFEIRE, WIIEEEIT> T D5
DT> TCND, IEBEE X2 OB D)DK
AN ORERREICEI L2 8 2 DT, FIROBIRIFTOIE &
A ETE—RBARR DTN SH 5, REDO—FEAKR 109
DOV AR LS T240, 11T Fa A — hLTh D
nh, 1BHIFTH-0H1 0 2% a A— L Eis,
—J. KEITOBRIFT T 2E HIRFHEICHE ST
HETHE, 1BMFTHZY 29 0 HFa A— kLt
72%, HREAFROBIFTC W CE LiifE & ORRE S
25 &, 18TV K8 2 Fu A— s,
[ LA AR EATRA TR ER® (I X AuE, 507
WL 10 0FHFxa A—MUC 1 ErOmEE 2 ilE
HTELEENTND, [T EE - ROWIEBH OB
Wz s &, ErREEOREEZ 0 LT
DT LT B,

7220, #ilkd5 L 0T, FRERROBHTEILIEE A
ET—H =2 L LTABRESN TR, SRR
WAHZEDTE DD ERGTDOEHLE T



#F— 2 WEBIFTOEEHIRELE %

ZEm ES ] [RT EtmiE
0-100 26 47 28
100-300 28 22 26
300-1000 39 25 38
1000~ 1 6 8

3, 600fHATC, 14 7=0/1 0 4 FHF¥m A— Ll
&D FE AR OFE P CII&IE s, TRk
DO CIIANER 7=,
HM%tw%fwmﬁﬁ@mzowT BN AR
L OTAERER— 210RT, EEBoELmEoO
Fh bW OR LD, W) ROBRIFT ORI AIE
EtmfEoFNE L< A>T, IOKEHE LT

L EEREWVEERKBENRREINE SNDZ LB,
IR Dm, Wi 2 /KIEHI T OBIIIEDLEETH 205,

ZOXENEDRET BRI TND,

(2) KEIELAIDIKS

IR 30T 14 B, &U%@ INVIRY BXY ek
XoTUTON TV D, BEBMROT—X13FK— 11 ﬁ
HEIIT, M@%kﬁ%%@bf 1ZEAERNBIEN
TR,

TR ORABERIFT LT L b REAF BRI 3RE S
NTNDDO TV, FE EREEBRX R E S
EQASR 2R LT*BT%H‘%) &L IAER 10, 513 /2, 132
=5%Fn1 A— FUZ %®ﬁﬂﬂﬁbﬂfwé #RiE
W%®%é\ﬁ%#mf MUZ 1 & E 72D, KEE
ﬁ&ﬁ?ﬁiD%w%ﬁ?ﬁ%ﬁﬁbhfv%:kﬁb
N5,

FROARNERNL, —HAKROAR) & B2 N
BOTHOK T HAE ZTKEBEITH 129 _ux%ézhfb\
DM, IKFBROKIL - KEZBBODRTERETE L1
o TWHEFZ LD, T2 L, T HA A,
*ﬁﬁﬁ®¢f%&&%¢ﬁ@@&ﬁ£ﬁ%\WKE@
(ZOWCIIASBERFROBIAIFT A AR TH 5,

( 3 ) IJILEEE/EUO):H{;R

ERK T O LD & IR X 2 i e
[ERI1, 300 AT T TN T 5, ERERFIRIC L D b Dl
BO0FEPFEEE T 5.,

(4) KEEADKR

RN SOKE T —Z _—A2 X % &1, 3T5HE T T
KE - JKEBEIT> T D, BB RS E
WZEDbDE, FOMHCE D LD ERH D, SHTEHBE
BT X - TR D,

(5) L—FERIDIKR

IR EERRIT2 6 EDOCARV FL—FZEH LT
W5, T—Z I FRERHC L > TRy UV 7 L— g v
SR, L—F ORI FEHICHE L TED bz Ak
~ A THEEN D, WIRDYFA ~nn Tb—
ZEFHEHR] & U TAR - f2flk I Tuns, 20014E0
BITEMG, EtssmEbhsiEmitite o 2 —2 ovo
EORRT B, [REITOT A X ALK L —F LA S
fera Xy Mgt g,

2010457 A D, XX R LT RT A=K L—H D
RESEANIAE D, RSB ARESh TN DY, av
V=T DMISINT DM G 121X XS RMP
N CY XY AWSE % YA A=t i/ i e & GV
TNHEA LTSN,

3. KXT—2DREEE

LU, {i)IJRDse%
N@7~&%¢u_fméo
FROAT 5 AL, ETASEEBRE OED 5
DKSCEIZER RS | 12> T Thh T\ b, BYTO
HRRZ, PRk 1 44 AliESn-boTh 5, HifE
(AR, KSR O SR T R RS (oRE T
VARREPR SRR MR TIN5 AN 1 &)
FTE OB DWW TR A B R ENETH L 725 T
Wh, LUF, FrZlrb b0, ) M- TW5, Blilllo
FHITNFBIREOEE L SN TN D, MR
FE03, ET — 2 2B L1-9 2 TF— 4 _X—2DJF
TRARTAHZEEENTNS,

EALTWAIE - KN

(1) 8RT—2DEEH

T U A—=ZBES =T — 2137 L A= D BHEBEC
T =R EHONRRT —H _—RZ A1 S D, Fie,
HEHD DA OB S sl S Es 2
FNATIEND, ANEIC, EHRRR ECRIIRST
L A—Z TESITAE L . IKAAEDRGAE & D3>
TWD ZERbhoT- L ) 7 & TITEERAE M T
%, HErIED%, T— X BEM TS,

(2) ZEREELSERE
T — 4 ORI T FBEPTERE 1T D IEHERRA & |
(i JRBEPE CI T 5 IR & | #&W®$@%%AT
Tons, EERE CIIHE—OT —Z RINOWTHRE
L. EERETIIE Y RV CEEOT— % RFIO/H
HIEZ L > TR L QD FEHERRAT & i IR 132
NFEN, BEEOT AT XA > Tb LWWTF—4 %
Fh4 5 AQC (Automatic Quality Check) & . $ffi#
DT — X e JLCR S & I 5 M Q C (Manual



Quality Check) &2 5H72>TW5, AQCTIL, WAW
AIRAEINGT =R 2T = v 7 LTWDHR, HFE
THEDLWT—X 2L LS T2 TH- T,
AQCOHHFEH THED LEVMEABEZ 725 Lo
THEBLICEFEE TH0OTIERY, T_XTOT—HF &8
WEE N RLD OIIREETH 5 DT, MQC DOFLEEETT S
LWVIHNEDTTH A,

BEREDOAQC THHINIT—XIX, MQCT
DR . THEEmE) . TEME) SHESND, K
ISR R LT=5a s, T— 23> THIEREE
FRZRENT, LBIELWVEZHEET D Z &N T
WIEAIZZD XV IHIESND, JTEDOT —HF PR T
Hol=h, KHITHH-=0 LTHIELVMEEHEET A 2
ENTEDGEAITIIHEEMmE LTEZ AND, LW
BRH-TH, EhE-S TWND &) FEFERTAHT 3
AT EREE 35,

KL B LT BIR T2, AA 77 =213,

R TICHE S o TRHPH S U= & &0, JaHiiy 72k
MCETDLZERDD, T—HREONRLEL TS 1
BRI O TIZHON SN2 03B 55, 1 0451
DT —ZREHEONEBIIIE, L —28HE, E TR
KNEEF DB ZTHA D, BIHFEZ1TS 2L bd D, A
FF - I T ORI E 2o T EHEE S Ul
ET B, KNLOSEE, WEERY - 2278k & 5 D
T1EIE O ER - BICTFAE) -T2 2 & E Tl
ETE DN, TORAOEIFHEE TERNE NI EZ D
5TH D, FKERICEHR X Zxs U CER oL
HOHFPICI S ED LWV O HEEERHH DT, FERYIT
WHT—H BT 5 L XD, T8 AT ERER LT
VWU,
IE LWEAHEDMS B 72 2 & R A 72010k
HELTWBEDITTHS,

REOYS., [HROFRE] LWo ZEhdbs, b
LWBTAME SR S - & &1, OB L—4
B, FIROKNMESR), R, Biliics o=t
DN ONERELED THIMTT 25, S 72T 2
RNEHET LD & XITIIHHEEEE LTO (Be) A
o, o= LHrans &3l sn=7—4% %
TELIETAENT T, BlELZOFEFEFREE LT
W5,

(3) MAEERKIEIRFTEDEE
FEBREDAQC THH EN-T X THOT—ZIZoW
T, FHUTONTED L HIIIMQCE{ToT=E LD F
& O THIHE RO AL TR BV T B KSR
= BFRIHTIZ L > TR S, ) ITHE S, Kl
il - HEEAE - IEEEOLWOZLEDFHR S D, MEt
RUNTL-T, BRESERINLSZ LB D, BFIRT
KRBINTT — 2 IR EE LT — 2 L LT, KUKE
T AR AR S L, A S,

FERICRET D Z LITET RV EZZ BNDH,

4. KIKET—E~R—2R

ASCBIHEEG BRI, 7 — % ORRET— 4 _—2A
ELTTI LHED TS, BIfEIX KSUKET —#
R—2] L LTABENTWS, Btk 2 E7E T
DOFFEHNES T, FJIRTETY T KICET2H 505
THEREDEEER L, ERNZEREA L, T2 8
(k- TEB SN, BETEFE UL EFFOEL] %
IAMEHREL] & LTEFR L, TOMBEIZmT T—
Kool YT b o~ BiaiEdT) WEHTD, KUK
BT —H =%, IKICEET B IEROHL & L TOKE#H
ETOEERTER L IR> T D,

(1) T—=RR=ZR~DT—2 &
BEKSOKET —F _R—A~DT —Z BT, AT
AL EFTTA DGRBS, IOBKEIER) 125
TRENDFLTA L« UTNEA LDT —F 55k « 5
LTS BEAIERS AT L) DHATA 2
UTNHALTANENTZT =%, BEINDHIOH
HT—H EWHNESITTHY ., HiE ETIEHEFTER
b, EERELRT, SHFOKTBIIRRET
HKRINT=T—HE, A7 T4 TT7ANVINPHATE
L, HEHT X LEXHZ LN, BReT —4 e
H—=HEHAR> THREINTZT—ZHL DL EN-S
L XICBER SN D, BEOHEATT—X I3ERE LT,
i BB CRREND,

(2) T—2DOEFKR

REDKIOKET — 2 _— A TGRSV TWO D BRI
20104 7 ABUE T, KA EBLIIATRI2, 1006677, Wi
BURIFTH2, 600f AT Co D, I DBSSEREH & bl LT,
T L A=Z LS CORWBIFTSEN ST D —J,
FERFIEL DT — Z 1T A TR,

(3) T—A2DOFIA

IKIOKET —Z_—=ZBIE, XfEEEE T —4 &/
RLT, £ ITT7LLTERREERED, 774 MH
vru—RTHZENTED, Fiz, KiEFRELOT—
A R—=AD—Eg L LT, KUDESBHET —H—A L
BELTRETS, WHOLHBEHILRENTE D,
Vv T EOVAT L THLHOT, KBRS Y
HEFIXZ OV AT 2EF T UL, FHEIZRT —4
EUZELTLEI RN, T—HDIFEHNTE 5,
T2, FWIBENDIITSN TV D NEFES - EFEL
I, FEITEICBWTT — 2 _X—2BHIRIFOR F %
HAT2HENIEE SN TRY , EEE LR EORY MR
72 L BIEEREHET 2 FIENTE T A,



#—3 2009%48H (FRHE9S) IZLHBMH
& ENEIAET DHOBESER) (2X 5 Bii7mm

g5z A4 e RImE
1 BRY L TR 321
2 | &R a1 305
3 | BmE Ea 286
4 | Em (R [ERT 285
5 | B&IR ERBs 278
5 ik KR 278
1 | &= TR 274
8 | @& a1 273
9 | ERINFL TR 268
10 | & E3 i) 257
10 | KiEgsL TR 257
12 | 3t (R RRT 252

5. KXKBET—FR—ADEE

BHEDKIOKE T — X _— AL, BT &
DL oD LKL DIND, FETTOHE L ERICSHE
LTETWDOEGTHY , RAZIAD TEBRDRERD T
%5 2T,

(1) T—420OERA

KIOKET — S _XR—AIZNIET TV AT AT
1372, BREOIET DI DT —Z BNESITH Y w5
ZEEBELTCWS, ETO=ODIAT 7 r— 3
ViR, TR RERENHE TS L0 ) LI,
% OfFFTE 720 . =AML 72 ADMERK T2 D23
WE LV, ENESART DAL LT, BIEEEHE
WAL, Version 1.0. 203FRK SN TS K - WETE
BT Il (CommonMP) | 23 %, /KIFEREL0—
e UC, ADIERTRI R, RO — 4 i
WARY T —F 7 ERIRRER IO oH 5,
CommonMP _E Tt UfRHT 21T 5 BEE T L) b IKIIKE
TR ADT —H MO Tl &, £7o—20D
FRET /L E UCHTETIUR, MFEE - E5sEdmL
T, UTNEALBDNIZE T TA O EAT O 728
DY) n LIRSS,

(2) ZERIRTEIER

BHEDT —H =AW R SOKE T —H# _— R
L EFESTND, FRTHHENRDOT —H 3 A5 TR0
DIFMETH D, F— 31, 200948 HOBJEF 9 5T
BN 250 mZ#8 2 7Bl A £ L O b D ThH D
D, HGERFROT — 4 DL TIZERO BRI OO
WZ EMbond, VT NAEA LOT—HIFABRE T
HDIZT —H_R—=AIZAS TRV DIIEETH D,

BT, IHEOERFERITBOTEREYTIL. HIGK
72 EOBHIIT — 4 L HWTERO 078 E 23R L TD
L8 THD, TEABNILHbNDZ Ll k> THE
DOEVMIHT S FTREIC /2 D Z E B HR ST, T— X0
F9 5 Z LRSS,

EHITHEA T, FHERFIRICE EF 59, KREFEEORE
DAT O AR OT — 2 IR L, O Tzl s
TIOT LV FPHE CIET— A EPR A AT, HHROT—
A= BIETRETHDL EEZ WD, BIAFT
a— ROKEIE 5 d 5008 D, SdEBHOREIXH 5
S, AR OKEERR T HT 5 FEITR V15D
HLDOTHA D,

(3) FEREIRAIEK

TG, T =X ETEINPDFE - TTEDLHTE
HERT 2 Z N EEND, BRI 34 (19384F) (28
1 EDOWEERIEHI SN EV D Z L1, FoEN LS
E 2z —EORE CHIIT 2N TE ol LRI
%, BWELAZHTLIEFR - REFERIIF T TH
LI E > TT U H b Sh, —ICiRFES T
WHY Ll KIUKET — & =AU ST
BF—H L HbE T —AL RIS 2 Lid, BEEET
2—PFOHENIDTTRHN TS, FRITAHELHW
BEFRIZLIEBOTHY, T—F =R I T— 5
HIEARL LTWDTeDIT, #2008 mE VD 2
ElEH DN, RIIY TE LT REVRERYIIT — X Trau
& RN OREL I3HNL T v E Bbid,

(4) FuRTHEEEIL

ASCBIRZEBBIRRICIE, BRI 07T — 2129 AEIZ,
BLOT—HI3 AETICIREELR A TARTAZ L &
ENTW5, BIIEABRETOZ A LT 7%, HIGHED
BN 3 7 H Z & ATOND Z RN EN I FIEL H
b, Flo, MEICOWTIL, HOFOIEZRD DHITIE,
MHAFEORTE 1 0 ADDMEFEOREI AE T, 1 8
AN T T2 BB DAL R 2 R D, KL
DEE T DLV FREITE TS LWV FERD D,
iU, D LK EBIRI KR E KB L T, AKAL
DEDBIRWVDITHRENPRKE BT 5 LV ) REG %
BT A720DETHD, LiFE4x, [ TORTH
D, BRANOHEEL CARTAETOXA LT THSH
WHELS T2 EREEND,

) SHEFHRSORPRBAFEFHE 22 T H O ThiuE, %
DI OFRB L HoT- L Bbivd, UL, BIEDKT
BUANHAEE - FKEEE - BRETEELO 7= O O HILE
IEECH D, BZ N L T, MEMEEE L
RN BATENVZ VT L7 i B/ & &2, DR
BRI 72T AUTHEEAEIZ 72 720 8 D DO T TE~D
(BTt i= YAV AVAJIAN



6. IKXEADRE

TERECITZAEE), TE - A > R2EI T ET 5%
FERBIZL DGR - =L F—niEid, ENTEDT -
R LOSEN I L LT 570 & HARREDMAH| D
EELBALNTND, ZOFIZH- T, KILBHIOK
il + Heffr &N HE LT < BB D D,

(1) EURIDH
F2ETHRIZE T, BAROAKSCEIANLR)EERE D
SN ) THEOF R 2R T 5 T2 O DO FEREE R 2
WET 2 Z &, KOUOKTEREFKOEE L WD BRYZ
H o TUTONTETND, KERBEDOHERF - B x X572
D, EIEEDEEHERK T D EERESE ThH HKOFERE
RS D WO NIEIN D WEKELZHERE - )
728 B IE 7RI CHkE T2 2 E BB TH D L b
Do ZHUE, T AV DEREMEFES (USGS) @
IR AN T D L & —ET D, FlAFVU R
BOTHAT Y b T2 ROHETHEE KR EoME~DEh &
NHDH—T, KEFEBUZOW TR S & OB LR
DI, AT T NMEE - BT - BATEE O R &
L CH—OBREITNEE CiEBHIZ T T\ 5 Y,
RSB O TBI AR CIEB) L CTE 72 b D& LT, T
FEOHG HE B O CARSBIINI A% ED X H 1278
DO AT WD, L LT, AKSCEO
AT X RBUFOFES & LTt S A& Th D
EEBZTND, BHMNIASHEIZITO, HDOMIFTH
RNEVNSDTITETWNEERI NS TH D,
MESEZPIRIC, ZNThOTH CTRAIR EEZ B
TEIFELFEIL - My DEm STV AT, KL
R EROHE A 1S5 7-0120%. EERICHT 5385
FTHY, ZOTDITIL BEII->TND | EFERLT
H 255 BEFEBPMLIETHS I,

(2) REHRAE T 5FEMORRE LFERA

[ L2280 O BT, ) HEHE O R ELUK
THROT=DIA AT, TORFITHEFRE L TATIX
. KIOKET —H_R—=2 L LTy 7oA N
SNT, BRDA VT ITANT I F o —D—2L725T
W5,

L. ZOEAMTTEE D969 Y IF DR | HR
SN EEEL T E A EE DS TV, Bkt EEH
L CIE, ZEOBENNZZ L b TH LR T
BUELITF L CBIIL7Z b D Th o7, MBHISERAMT
MTC, EIAICHRANEVIELEZDITTTAL T
BT L QW F#HTOWT, KIS 2nx 2% & X
T2 AKEANDTR T2 5 EDIRENRH L8, BIfEZ %
SEADIFEHCH D, BUEH O TV DRI TS TE

PESHL, BEMEE WS BLEOSITHEN T D, Ll
FOREIILEROFEE R ENB2nETE/L>TEY ., 4n
DEFEFITT DT 2 A Z & L2 B08, MERIZED
LTHIRERYNETHD, FEBETREL T
TERRRITIE, KA KD RN LWOTE Y
2505 Lol RSN TW LW, Ei
WEEITH LV IKIRICI R D 275, LFF7e<&U 5,

B DHEIPHOKGT L C—EDRME D2 Vv, &
AUTKE U CTED T EREZ T 5 L5 OB T
T, IS LWV TR D D, Bl IsWCTETRIS
oD LEDICREEIME S, T 52 LN TE
5. LrL. WMO®DGuide to Hydrological Practice
TH'Y | AT OHEREY THE RN T
DHOITNEK /AR TEDTRY , AKEFIITZ D
FHFHA LW E b s, BUKTEITIUKE T#IC
REBTIHIE R & 51T > CRHR L7 L CERDfEIZ 22 %
HDOT, EORBITITZ DR NE VT B RrBEHCA
LI b vt Ebhn s,

BT RSB 2 | 2B Th, RO R IEF
Iz 25T 250 THY . Ho, TOSMED
HZVIELR CIIBIIRMET S AR FTREIE W S O3 B 5,
> TARETILEERDIIZEZ L > TZNHDOHFF OIS
M7 HE T, —ISfEiS R b & U THESREZED,
MEICHFE O RE 8% KT S s CEMMEAET
Tl ) EERRL WD, HT A BN M T
NI X EICRBELEITHO NI HOTHD,

TEARCARNT 2SR TREICUT ) Mo TG A B C& 5
PFrHEgffE LT, ADCPA®D, HHE) N5 =ik
TR AR VR CE CE D L 9 1Te o7, L
L. ADCPIIAFICEL —2 BT HERHLH, W
P DI OBINETH S, HARDZNR) N OBIKT
TN KR E L 220 PNr-> T D72, ADCPIZ
L HBINRESY TH o720, TR L > UEMDORE
MEZE B2 0T DI END D, FTARKEEOR &
BN TIL, HAREOKENRN ERIETE 220
EWVIH L H D,

BFHERI SN D & Flix OEERRZFET LT,
[72hbfEx e, FEHRECHD, | EOffEmNHS
nNHZEbHD, ZOL DRI OVTRTRIELE
FY PNERLTCNWD, EHT, ETOREENEZAD
CPTTHOIRETHD EDOFELZ L TNDHDOTIH L,
HTIE U TRED FEE AN D RETH D LT
DD THD, T2EZITLLFOFERE 2 HILD,

- AD CPZRUV-FHIFRHMDRE

fafRZ R U720 B £ TAD C P S ERsGE, &5
(IR BB 2 0P L ¢, BIREH-o O FIE
7% ADCP EHIR L TED D, £V EVIKNMIZIEZE
I LTROEREFRHASMEL THND Z L bEZ BN
2o



- TEH A CERAE OS]

PIRO FEMSE TIEITE 57215 AD C P & VW CER
LT, ¥itlE L CofiiHEZE @ EE T 2.5,

- KEEETE & & LR

TR FEHSIZ R TIE, AKBEE & b 5,
VHARIREOHEEOEATE TWD Y | BE5ERA
B DINTROVGS TR & 15 & KT ORR & D7\
IZE TSR E D LW BIG L EBLEN TS, 4
TOBBPNC ZNZE WD MBIV LIV, &
PRI Z U CIEBLH I & MRS, S DITI3RARsE
OO L TREOEVEE NN Fr T 7 %R 5,
RSN OFEEBINEN Z Dng K s 7 L R& 7
FIEDIRNINE D ka5,

(3) Bk EEROREER

FEREHE & FOEEFRI L, KEFRMEEZEZ 25 &
TR R TH D, FRFHED 5 B, Bk
Pt TAEAKIRELZ A~ THREEY IR & oD Tkt 38
WELTHIREL LTI ofna 5 d, Kok
| ARKRFO BN OHERHEI T NSV DT, BoKREOfE
NEETH D, fBEEZENTIUIBWOTHEokiHO
HDDEGIHRENDT, BRI ZRHERBIZTH~5
VENH DD TH 5,

kot Ka 7o 7 offfnd, ok THl7Z: SPE e
IZDOWTh, KEFEFICOWTCHEETHY , BHEH
FUCOWTHEEOTEE AW THITT 2 2 EAEE LUy,

(4) SUREBIDBFRIZH T HKCEE

AEIR T, AARENTR THHEK « IEKOPEEMN
AT TWD, ZHHPRIEEBN DAL T D0MEHNI D)
HoHT, HORIOMEE LTHRRZELNTWD, £ 1L
T, AHZOMEEIRD Z 1%, 1 0 0FERICKIEN
2CHLWNIENL L ERH LTS, Fib Ly ERL
TV T, KRS Z & b7 L, Widhf a4t
HOTIERNEEZ BID, KOZFBTHRE & D720
[ZiE, PRI E & DA LATORITUZR 5780,
FEHE D\ B & ke L CitEd 5 Z Lz ko T, ki
%f U CIaoKBhIES) - e TR A HIRELAT O 2 &N T,
VBKDGEZ L IERHIRALT 5D Z LIS TE B,

(5) EFELELOFM
AAIZIIEBSI) A 72N DT, KAL « FEEOBHI7: &
FENTIRER T2 L 01ICb Rx b, LnL, b
IRFEHEHEOHEZR &, EBRRIend 5 2 L 2B %
DL KSCERANG [ERSH 7 HE 2 BRI B VT T ) &
ThH A9, EBEIEMEL L CIIMODGuideDIE), [EREHE
KRt (IS0) b X HICEEREHEL ED T D, H
ATIHFEAEDUWAN T T v 27Ty RTHY, [H

BRHEUE A TEBAET T2 2 SIINES AR D 5, I
BRHEZ T QO DICIRENELLCLEYIDT, £
DAMEE ST L L THIEER TR T2XMERH D
EThHDH, FOVNHIHEFEEHALFTEML Tl ~&
72EEI DI THS,

EREMbE LT, SMEICADED, T80T
T —FF Tl BAROREMELSNEN B L, ERE
L TP V) Z b, ZETEROM)IEEE
ZIMELCELEHE LT, —HEOBELETHA I, T2Lx
I EARPAKTHEESIS0/TC HIBENRGEES T,
IKICT — BB 5 5% A ARE N CoORER A B
INVTHRRE L, Bdfkue (1S, [EEEHE (IS) owkdF
V7 DFEUE) ITEHR ST, 20004F 1 AIZREDMEE - T
23520074 5 AICTSIERICTRITEN D £ TREBIMICH
TeoTeid, EHEMEE W THZ 90 ) HIBRAEE N Dk
DRTIUTR LR TH A,

7. &R

IRSCBIAN T > CHIBR 265 Th D03, KERBEZ BAT
BT D72 DICRAIRTH D, FIHOFRENRSE o
TNDD, ARICHMNBIE 2D, ST 2595
ZEIZE TR L T LERH B,

SEXR

D JHOBLSEH - http:/ww.river.go.jp/

2) IKIOKET—&~_—2Z : hitp:/Avwwl.river.go.jp/.

3) ETFRE KBTI EREFRYER | http://law.e-gov.go jp/

4) EromEbh ettt o 5 —
http:/Aww.jma.go.jp/jp/bosaijoho/radar.html

X732 RMP L— 4 R &l

http:/Awww.river.go.jp/xbandradar/

IRSTLHISERS AL « hitp:/AvwwLriver.go.jp/

AKIEERE L« http:/Awwws.river.go.jp/

W « WERAERT— 2 ~—Z (VD) : (] )12, 2007

9) HREIE : A XY RAOWJIEFE, )1, 200845 H 5

10) World Meteorological Organization: Guide to Hydrological

5)

Practices, ver.5, 1994.
11) W. Boiten: Hydrometry, 2000.
12) TARWIEFTRE « ACTRIN  FERI4FERR, 20024
13) RATEME - FREEE : ADCPIZ K 23 oI & hEzk
OB, LATEREE, 20074100 %
R« FRA < Tk« AEARIR B INZ 361 DK ZAB) &1 5 10
B ORERT, FRIEERIS, 2010
International Standard Organization:
ISO/TS 24155 Hydrometry — hydrometric data transmission
systems — Specification of system requirement, 2007

(2010. 7. 20524F)

14)

15)



I=
JIL

A7) 8 BB o iR, 201049 H

SBADBEERK

PAST PROGRESS AND FUTURE DEVELOPMENT OF
DISCHARGE OBSERVATION
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Hydrological observation has been intensively carried out for water resources management system in Japan since

the modernization era, the late 19 Century.
surveys, especially discharge observation.

The technical standards were formally promulgated in 1954 for water
Hydrometry engineers still stick to the standards for half a century.

But many problems were found when the author recently investigated field works and data processing of discharge.
It is advised that advanced technology should be introduced to discharge observation to solve the problems, such as a
radio velocimetory, an ultrasonic flowmeter, ADCP and of course computers for future development.

Key Words : Observation, Discharge, Drift Rod, Stage-Discharge Relation, Advanced Technology,

Ultrasonic Flowmeter
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AN ADVANCED ADCP TECHNOLOGY FOR FLOOD OBSERVATION
AND FUNDAMENTAL TECHNIQUES.

MaHFESEL - T H )2 - B HES - Hening Huang*
Takashi KITSUDA,Chikara SHIMODA,Makoto HIKIDA and Hening Huang
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4328 Ph.D Teledyne RD Instruments (14020 Stowe Drive Poway, CA, U.S.A)

This report discusses about the advanced technology of measuring flood flows using ADCP made by Teledyne RD
Instruments. Specifically, this report focuses on the tethered boat ADCP observation method for a flood with high-
speed current. It describes the appropriate equipment composition, measurement method, and data processing
procedures based on the writers' own experience as well as the information exchanged with ADCP users/experts.
Two kinds of tethered boats were developed and examined. One is the for high-speed current and the other is for

low-speed current.
discharge in a flood flow as high as 4.5m/s.

Key Words : ADCP,flood,observation, 222 /%
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The high-speed boat, demonstrated its safety and stability, was successfully used to measure
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DB, RO 7 A N KT 5 B CREg S
ni-. F£7=, 1ED600kHz ¥ A 71 3E#EE— N CHEH
BB N50emRE & KEWZ LR TH - 72723,
WHEIIERONA LY ) 2—3 5 U — RIZffibit T
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Although an ADCP (Acoustic Doppler Current Profiler) has been widely used in flow monitorting in
coatasl oceans, there were few applications of ADCP into measuring flow and discharge in rivers several
years ago. This paper introduces our attempts to apply an ADCP into discharge measurements in rivers.
Discharge measured with the ADCP are used to examine the measuring accuracy for river discharge with
floats, showing that the measured discharges obtained with floats have some measuring errors mainly due
to treat the velocity profiles in vertical and lateral directions. We also presented a new discharge monitoring
system with H-ADCP measurements and numerical simulations.

Key Words : discharge measurement, ADCP, H-ADCP, float, flood flow
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DEVELOPMENT OF FLOOD FLOW OBSERVATION TECHNOLOGIES
USING TETHERED BOAT EQUIPPED WITH ADCP

] FH CRFA L
Shoji OKADA

VESE WL(T%) dmass #eEm BEEmliT 1 o T¥8 (T783-8508 & i I ma [ 45 2.200-1)

To have a better understanding of ADCP instruments and develop a system for the highly accurate
measurement related to water discharge, velocity profiles and bathymetries, authors focus attention on a
build-in inclination sensor in ADCP, which is a liquid-surface-detection type. The field measurement
with a floating vessel in Japan involves high velocity and vibration of water surface, which might induce
the major sources of error related to a vessel fluctuation. Therefore, in this paper, authors quantitatively
evaluate the influence of vessel fluctuation on ADCP measurement with 1) developing a measurement
system with employing an MEMS inclination sensor, 2) conducting experiments in an experimental pool
with the system, and 3) conducting the field measurement. The authors find out characteristics of the
build-in inclination sensor of ADCP, apply the knowledge to actual discharge measurements, evaluate the

systematical measurement error, and introduce the possible solution for eliminating missing values.

Key Words :
Vessel fluctuation, Inclination sensor
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Key points for developing water discharge measurement techniques
using ADCP from field engineers’ perspective

ERBUEL - W2 - PRAEFNES
Atsuhiro YOROZUYA, Yuya KANNO and Kazuhiko FUKAMI
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Acoustic  Current Profilers (ADCP) are the only device that can measure three dimensional velocity profiles and
river bed conditions even during flooding. To fully exert ADCP, it is extremely important to understand their
limitations and employ peripheral devices (PDs) effectively. The limitations of ADCP originate from an
assumption commonly seen in similar devices. This paper presents flow types which can be measured by ADCP
with the limitations, the appropriate usage of PDs combined with ADCP, as well as few technical aspects related to

obtaining water discharge values.

Key Words : Acoustic Doppler Current Profiler, water discharge measurement, limitation
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EXAMPLE OF FLOW REGIME AND DISCHARGE OBSERVATION
USING THE ADCP IN THE UCHIKAWA AND THE KUROBEGAWA
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This paper reports the example of the flow regime and discharges observation in the Uchikawa and the Kurobe
River using the ADCP (Acoustic Doppler Current Profiler).

The Uchikawa had been rich and varied river until 42 years ago. Water environment in the Uchikawa
has been deteriorated caused by new port construction and well-drained paddy field development.
Sanitization program for the Uchikawa has been carried out by national and local government. However,
water environment in the Uchikawa did not reach to drastic improvement. In this study, flow regime in
the Uchikawa was observed using the ADCP. As a result, the Uchikawa was effected by seawater

regularly.

In order to estimated exchange between river discharge and groundwater, simultaneous measurement
of river discharge was carried out using the ADCP in the Kurobe River. In this paper, observation method

was reported in detail.

Key Words : ADCP, flow regime observation, discharge observation, Uchikawa, Kurobegawa
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AUTOMATIC MEASUREMENTS OF STREAM FLOW USING
FLUVIAL ACOUSTIC TOMOGRAPHY SYSTEM

DoooioooooZmoooo3oooood
Kiyosi KAWANISI, Arata, KANEKO Noriaki GOHDA and Shinya NIGO
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Discharges of a tidal river and a gravel-bed river were measured using an innovative technology
called Fluvial Acoustic Tomography (FAT). Reciprocal sound transmission was performed between
two acoustic stations located on both sides of rivers. The FAT system makes a breakthrough with
the following aspects: (a) accurate time with GPS clock signals, (b) high signal-to-noise ratio with
10th order M-sequence modulation, (¢) deducing cross-sectional average velocity from multi-paths
that cover the cross-section, (d) low power consumption, small and lightweight. Even for a tidal
river with periodic intrusion of salt wedge, the river discharges of the FAT system were in good
agreement with the discharges observed by an array of ADCPs. The discharge measurement by
the FAT system was carried out successfully even in flood events with high suspended sediment
concentration and large ambient noise levels of sound. The discharge of the FAT system also
agreed well with the results of the ADCPs and the float observations during the flood events.

Key Words:
estuary, gravel-bed river
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H~Vs (MtaFzREFE) BROEIEI S
KIBIRR FiH & D

ANALYSES BETWEEN H~Vs (SURFACE VELOCITY) RELATION CHANGE
AND FLOW CONDITION CHANGE IN THE RIVER CROSS SECTION.

R e L A
Takayuki YAMAGUCHI, Yoichi NAKAJIMA

TEaE T @BEsET=4% Y2 Z7H%eF (T170-0005 HTHE B X A 3-10-10)
2 (BRI 7RSS (T151-0051 BURALHEA K TBk » 435-23-13)

Since the first flood discharge observatory station using Radio current meters was installed in one of
the river in Japan in 1990, 20years has passed, comparison between flood discharges by floats and Radio
current meters have long been done. In parallel with the works, analyses between change of H (water
level) ~Vs (point surface velocity by Radio current meter) relation and change of flow condition (e.g. bed
level change and /or bed roughness change) during flood, have been studied.

Several examples analysed are introduced for the cases of bed roughness decrease, bed level
degradation, and dune movement down stream in this paper.

Key Words : Radio current meter, surface velocity (Vs), H~Vs relation
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FLOOD DISCHARGE OBSERVATION USING ROD FLOAT AND
RIVER PLANNING ISSUES IN CLASS B URBAN RIVER

EARSTL  EORGRAEL - S5 RS
Mamoru MIYAMOTO, Kyohei MIYAMOTO and Shigeo IWAI
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Most rivers located in urban areas are small- and medium sized rivers. In recent years, flood disasters and
accidents in such rivers are increasing. To cope with those issues, river administrators have addressed flood control
measures such as river improvement, construction of retarding basins and continuous observation of hydrological
index. However, it is still nearly impossible to accurately estimate flood discharge and stage-discharge relation in
small- and medium- sized rivers. Because of that, it is difficult to carry out river planning based on past flood

discharge records.

In this study, high water discharge observation was carried out in the rapidly urbanized Ebi River. The study also
examined the accuracy of observation in details under different conditions and discussed river planning issues in

small- and medium-sized urban rivers.

Key Words : Flood discharge observation, H-Q curve, rod float, compound cross section, class B

river, urban river, river planning
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ATTENTION POINTS FOR CARRYING OUT DISCHARGE OBSERVATION
FOR THE FIRST TIME
-MEMORANDUM OF PERSONAL EXPERIENCE-

TINFER PR S 1
Takuma KATO

VIES B #(T) dl K% TR B 2R (T112-8551 HURH SCRIXEH 1-18-27)

The present paper was written for the person who carry out discharge observation for the first time
have many distresses for thinking over observation methods and from lack of experience. | describe the
problems that have been encountered in trying to design observation, carry out it, purchase observation
equipments, and take safety measures from beginner's viewpoint.

Key Words : Discharge Observation Method, Observation Equipment, Safety Measure
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