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PROBABILISTIC EVALUATION SYSTEM ON WATER RESOURCES AND WATER
QUALITY MANAGEMENT THROUGH THE SIMULATION OF WATER AND
POLLUTANTS BALANCES AND THE EFFECTS OF WATER SAVINGS AND A NEW
RESERVOIR IN THE TONE RIVER BASIN

FARE . RERES
Toshiya ARAMAKI', Tomonori MATSUQ"

ABSTRACT ; In recent years, many policies on waler and water quality management are proposed for various
problems, such as water pollution and watcr shortage. To choose a most suitable policy or policy combination, we
need to quantitatively evaluate these policics' effects on a river basin scale.

In the present study, the evaluation system on water management with the simulation of water and pollutant
balances is constructed. In this system, the random variation of water quantity is considered and probabilistic
evaluation indices are calculated. Furthermore, this system is applied to the Tone River Basin and the effects of
water saving and a new reservoir are evaluated. The following resulls are obtained {rom the present evaluation ;

- The effects of the new reservoir, Naramata, are less than the effects of 20% reduction of intake volume at the Tone-

Ohzeki and both effects are larger in the lower basin.

- There is no relation between water saving in the upper basin and the stability of water use in the lower basin in the

Tone River.

- The effects of water saving in agricultural usc are larger than water saving in industrial and domestic use.
KEYWORDS ; Water and waler qualily management, Probabilistic cvaluation system, Water and pollufants

balances, the Tone River Basin, Water saving, New reservoir
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Fig.1 Flow diagram of the evaluation system

Table 1 Inputs and outputs of each element

in the simulation
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Table 2 List of parameters in the simuvlation
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Table 3 List of evaluation indices and their meaning
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Fig.3 Comparison between observed and calculated 5 days' water volume at Kurihashi in 1980
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(Runi, Run2, Run3)

Run 1. Run 22T, iFROEKRSEETZNLTH]

% 5% WTF/KBUKERDZNZNA %, T %MD LTS, HliflE [ Runl| Run2| Run3

U L Z OBk BB R LOMESILR LTH D, | Bk

BEROBKEHETNEN D %, 16%HapmmL Ty | TEAEE 1T T

Bo S EEROARHTHKROREENE DK | amgmrr | 9| 16| o

B UIokiEEAETIICEE S hD o &, WekBno | Bt 1| 3) o

HIEREUK O F KK AE O THE Rk D OnR | sk 0 o
T KA B 4l 9| o

DRI PHTIKBUKDEAIZ/ D 2 &0 D 2208 H
POMORAICIEZNIEERBEEZROOTH S, Hil,
EERENC BT A HTFIKBUK OB IC L O TR OBBRNPALEI -
TLE D 1HIMBOEKBEEDHRKEO S LBRPEIZ2DTH S,

Run 3 TIHAEROBKEED 2 %HY LIciZdTho b0t
LTIIFEAERBEEZ TV,

(2) BEERKRRHIC Y DHIKEIH (Run 4., 5)

Run 4, Run 5 &”r}JFIJ}ﬂ' BE B %SO LA LIk, 2FED
B3k e AR BHIOK BT AEHEZEE O 5.6 45 S Run 4 TA848m (14%
O~ Run 5T 4045 (29%3%) 75 ->Tid, XBICHT LAk
FEEIIREE DAL E AT, WEEROEKYETFIZENENT0%. 95
YOKIERLFV A L TED . T FABUKELZNZENS5 %. 14%
Bo LTHd, —HEEBHAO B /K Run 5 T13%0OWNER
. EREICHIRAEK S Run 5 T 5 %aBasiik LT %, Sl
DOTHEERERMULDCHHTIOLHIWHLENUED - T s,

2

(3)%%¥mwn'£U%mm%m<mns 7

EIICR W KN OXFERSHEA %7 (mm /H) 256, 5&%
m%nmﬁ\wﬁﬁbbfhébffﬁ5# LD B R ERIN
KB TR EAZAHEZE D 10.5 '/ S Run 6 T 9.6 fEme (9 %#)-
Run 7 T8.6Mm (18%H) &L78 - Tinvd, 9 ITTERLIBIEOZRLHR
g, BERDEKWEIZZNRFNI0%. 58% & KIFIZHD LT
Do FIABOBEKB LI T IKBUKEIZ DN T H2#E#IIZRun 6 T 1
~10%. Run 7T 3 ~20%#d LT3, HUKENZ itiﬁm
NOEFEPKECBEOLHKZMOBIZO>WT HIFEEEE
Tihd,

(4) B LD THEIC BT AHUKZR (Run 8, 9)

SR KR E U T 5 BT 5 HikE RERE S 5 7c
WHIT. FURAIEMN © Dok B% Run 8, Run 9 TZHEH 10%, 20%
BYSETHD, £IVZEHEIFFEORARETRT . BRPEEDH
DiE BERKRETEAETN A %, 9%, BERKNHTENEH
9%. 17%DED. EFHARRTIEENENSK. 81% LG - T
D, NEHDHMRNP RSN S,
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Table 8 Change rate of evaluation

indices [%] ( Run4, Run5 )

P FE A Run4 | Run 5
PR E
R T 0 0
SR BLEESR| -70 -95
TR ER 0 0
B 3 13
HERHFELIK 1 5
HiF KH KR -5 -14

Table 9 Change rate of evaluation

indices %] ( Run6, Run?7 )

i Run 6 | Run 7
SR E
4TS R -1 3
EFBEES | -10 20
EFHMBEESR -30 -58
B S -3 -7
L4V e -2 -5
T OKREUKE 0 -1

Table 10 Change rate of evaluation
indices [%] { Run8, Run9 )

TG EEE Run 8 | Run 9

S E
SRS -4 9
Rt K LS e N -2 -4
ERIRBES 9 -17
SRR -55 -81
FRsEK -20 -35
HFOKEUK & 0 0




(5) 7 LFHrBO®h#E (Runld] 11)

6 7 LAEEICERE I ES . B 2.6 Brd - KK EEN. BERRY LEYHT S LAY 4.4 Er
(2493, E33Em (28%H8) 0. Fcl R kb EEad 5 ClEmH3 T Emw (6 %HD. E2.7
fFof (3 %) 1045, £ IKEELBEOEARETRT, BAEEOEVIZRHKBERORIOERIRSY
LPROBDEE T, LERPBEROEKEET LR%OED . EBALSOWETIOIRDOBIIH LN
5o

(6) ¥F IFUHKNRE T LIFBRUDRO IR
Run 2. Run 5. Run 7. Run 9. RunlQ® 6 DDIFEZIT DT, 8L 1 & UEDia Ry, K41
759 Runl0 DEERRSY LOHFHIE, Run 9 OFIBIENRE 20% 0 U7z & & Sl U T 2R
PRNENEDDEFOBNF TS, HRFEBRANICE I S Hk Lotk L b FiRBORABEIZE S
AHKTIEZ DRI BNTNE D DT—HUTERD SN0, EREORIk GRCERRPREEER)
BTFRORKICH U THERS E b oy, o, HRHEHNNOEER. SEER, BELZOHIKHR
Tl BHFEKANOKGEENE N & BUKBEHADIE N &, R
DEERIKNE O &, 78 EOHENIC & D BERONIKZ)EL e Table 11 Change rate of evaluation

. indices [%] ( Run10, Run1t
BANTIEFIZRE R TS, . 1)
ER MRy Runl0| Runll

() KERLIHS 355 ToessE | 2| 4
B L ) IS B RO SR | aomwnes | 3| 1

hF121T7RT, Run b OBUEREROHIKIZE DA UK ELEAL LIRS -12

LT BN ik AQOFRHEKEICH LTIFEAEEELTH S 67 7
A r ¥ FIR K 4| 4
’ T AKEUK B ol o

1.20

1.00 Mg

ed
0.80 b ™
0.60

040 b s
=~ = Run 5 \

PEPTRE ‘ .............. R 7
020 bl o RSES ........... \/ ........................

REERLELIBHOE T A OEER

Fi

%
&“’g —d— I{lunlﬂ \‘
0.00 .

e Mu i Hin o

% b x i =

= bi— B B o =

* i Ei B = o

s i # iid 4 EN

& & B g

PP .

Fig.4 Ratio of evaluation indices between each scenario and standard setting
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4. BbHbvic Table 12 Evaluation indices on water quality
FREisEBOD | ABAEABOD

BR T BREHIC OO TKCPFRORD L P | aReE| T | R
LK - HIREINEE Y S 2 b—¥ g YEITOL K (ppm) (%) (ppm) (%)

EHEHE ORELHBRAOEAI L 5% REE |SesE]l 177 382 1.49 242

M EMIiT 5 2 27 AEREL TN, $HI0V X Exg ig 2% ﬁ? %ﬁ

T LERRINAKRICHOT, LERCREERLEDK Run 7 176 379 1.49 242

FIRAREB I & ORUKRP S LFROHRIT DN THE Run 9 1.77 38.2 1.49 24.2

S RRE U MISHPE I AT » T B, B Ticfs | Runld | 177 382 149 242

NICMREERT 5,

(1) BERRS LOHROENRISFIMEKIED S OBKEE20% BT 2R L D ORNZIOD 20RO
HAFEIUTE Y. & BITTHREBOFRKOLREHRITH UTZOMBNT TS,

(2) LIREICHV 2EKIE TRHOFKROREMITHT UTHE DRIRNIT,

(3) iER., BLEER, BRERTHKYRAE KT S &, BRKKFENGOI & BUKENREHNI EE
REBFOHERBNENL &S BEROHIKMRIKE ),

SCTREUALIMEL AT ATHOY 3 2 b—Y 3 VTR WTKOBERIZL S BRFBLEHEEDOHEMN
PHFKIKDRIKIZ £ 5 FRTE A R 0w 18 EMF KIS S R 287D b Tt
£ o T BERT EHTKEEITON S OIS U TR EKI SR ITAKIC, BEERL ST RIUKE
PE N E DI U CIEKSI R A BN L TWhWE 2 ENEZ SRS, JOLHICHBELAEILLO
D. ZOFM Y RTLAEMNEZ LI DBBIDKFREOI EOFRBICE LT, UL bIKCERROEEME
HEBUILNS, HIKPF LAPRIVKBIEROKEREICE L 2584/ U A O h THS ISR
U #5922 EWATRRICA » oo KPHEMEOT X ICE L T, HTF/KICET 2BB LM BT
PORBALEIDEZ O T, SHIOL D REAVFHE S AT LTELTHAEELRE L. MEDH
LESE Y AT LD ANTIMGORES LIF T T &85 H%OBETH 5,
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