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Fig. 1 Model overview.
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Fig. 2 Model conceptual diagram.
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Table 1 Land use ratio in the basin of KAKO River.

Land use Forest Rice field Farm land City Water area
%) 66. 4 18.7 1.0 11.3 2.6

Table 2 Nonpoint source load per unit.

Forest Rice field Farm land City
(kg ha! year']

5.8 10. 6 29.5 11.9

Average value of Comprehensive Basin-—
Wide Plans of Sewerage Systems (AV)

Atmospheric deposition (AD) 0.59 5.39 5.39 5.39

Table 4 Sampling dates.

Table 3 Annual TN load from point source. Event vear Sampling
: dates
A 1IN Sewage Industrial
nnua treatment plant plant 1 Sep. 16-17
load (t) 183 590 2 2015 Oct. 27-28
3 Nov. 17-18
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Fig. 6 Observed and calculated values of stream flow at St.5.
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Fig. 4 Comparison of observed and calculated

annual mean stream flows.

2 (3)

PR R s, 0 EHEE [ s

N: YT, - SRR R RTE
Table 5 NSE value.
Observed Calculated
average average NSE
[m3 s*l] [mS S*l]
St. 1 19.9 29.7 0. 81
St. 2 35.2 47.8 0.84
St. 3 4.6 7.1 0. 85
St. 4 5.2 7.7 0.78
St. b 60. 5 67.8 0.90
St. 7 7.5 12.7 0.93
3000 ™ ..ll T iL |I T 0
2500 | (b) ‘
“ 1<
= 2000 £
£ £
2 c
L2 1500 | {50 8
E s
S 1000 |- S
% {758
- MA__JLLL
0 —AAe ot T = T 100
6/1 7/1 8/1
I Precipitation Observed —— Calculated
of stream flow at St.2. (a)annual (b)summer
5000 | T T | T || T M o
w0 | (D) | ~
b 25 £
> £
£ 3000 | £
2 <
8 50 -2
€ 2000 | %
@ oo | 5 g
0 100
6/1 7/1 8/1
N Precipitation Observed —— Calculated

11

(a)annual (b) summer



2. REHRRE

4r2edE (IN) MR, St. 6 CHEMBHICHHA L7
3ODKERA <> b ((i)9/16~9/18, (ii)10/27
~10/29 % O (i) 11/17~11/19) @ FE Rl & 8k
L, TN N0 R AFig. TICRT. KA
VR AR BEAT A0 (NPSO) & 38 L 7= 354, Witk
BT 7K B HE A A FH I AR A O S K D PR A
R AL AV Y 2 L7284, KO IEA MR
HALL Y RRILEEZ 2 ENE i L7es4 (AD)
PER LT HA D3 F — v &t

AV 4 C O FHRRE FLI A 2 R FE 2V i KEEAm
Lol 22T, AEFNATHB L E@IEAR
SR & 3R O PR A AT R B DV TR A A R
Bl BEA~ =2 T ARHEOREEH 25
W42 L, B2k HiRic X vo0.3~20.9

(kg hat y!) ELIEFICHEILVEEZ > TR,

7 LA A O IR AR AL R E RERH - T2,

ZOo, HHL-mERARREAMNERE K&
< HI7p oAl REME DV RIB S LT

AVCHE U 7o R A A R AL X B RS T
Afr, A - R - HARHIERBEH AN EE 2 TH
BLboo2EFHETHLY. 22T, Ml
e 5k 0> 4% 4= Hu A1 oD i P £ ff R B 22 2R oD 2 7
Iz, FAmEROMMN 2R A7, WIS TR
BER OV 2 7T HEEBRIENREY CTE/L TV
i A H TR T O SRR DR MR RS B A Vs
B, ERNEMEILE EO2E B IE29. 67 (mmol
m?yh) THY, JBIRIL14.06@mmol m? y) TH
. WARICBWTITEREEZEZEL, BEDOX
B 20 MO R O R AW E L IR D DR
O % D 72 IR A R B (AD) 2R E L7z &
A, RHEMENULEI N

ADDOEHE THEH L 7o mii A ff X b2 & Lk
DEFBMEOHRTH DD, LN O ERIN 5
B k0 NEERHUR ORI S &R DR E v R
WYY, MEESCEELEZED, ZhbD®
BEFMIHET T 5L, iy Ialb—a 0
FEE XM BT A REEMENH 5.

2A
i3]

IV &

ARBFZEClE, BRBANDEE I TV D IEER
ICHAT D ERBBREX N T 272010, TFoKRE -
e I P ] ] 0D 2T AIG A% AT RE 72 K SC » KEEE T L%,
eI % ke & L O L7

AR - KEET VX, WG EEZ BRI
L7z, BEOBEMTAZ LA, BEHoOESR
HR A AL 2 V725G, ERAM R K
PR & 2p o7z, ZORIAE LT, A e AL
MBRKTHDZENRBEINTZ. 22T, WA
far JEL HLE R D KRR A & & UKD B FRIHHE & O
EREMML, EmEANOEEZ#EH L& 2
A, BRAMBOFIMENSGEI L.

5 -
(i)
E
S~
20
vg 2.5 4
=]
©
=]
c
(]
2
S (o]
E 0 T ]
9/16 9/17 9/18
O Observed value == Calculated value(AD)
—— Calculated value(AV) Calculated value(NPS0)
5 -
(i)
£
C
§ 2.5 4
©
=]
c
b
s 000 %900000
o
E 0 T 1
10/27 10/28 10/29
O Observed value = Calculated value(AD)
= Calculated value(AV) — Calculated value(NPS0)
5 -
(iii )
E
3
E 2.5 4
<
< oo
g o© oo [
o
o
E 0 T 1
11/17 11/18 11/19

O Observed value == Calculated value(AD)

—— Calculated value(AV) — Calculated value(NPS0)

Fig. 7 Observed and calculated values of

TN concentration at St. 6.

(5]
Z DBFGEO —ERIX,  RFRE I kb i B B R A
B — OB E T TER L.

12



X m|

D IWARRRK, EHRFE LMo RE/R
@, p. 5557, HIAEME, WA (2015)

2) REERS, MEEAFIREE RS
JI & eI, p. 142-152, #dar, g
(2005)

3) BT, FRVEE W5 O T T VAT
p. 118-119, £z, HH (1989)

4) Kundan Lal Shrestha :

Assessment of Yodo River Basin Using Coupled

Water Resource

Hydrometeorological Modeling Approach,

p. 41, 2010

5) E Az EHEEEE®RS vV o n— R —t
A (HM2017. 9. 20)
http://nlftp. mlit. go. jp/ksj

6) BRIEE AREREER - EAMREIRA v aT—
HEM SRR v 2 — (B #2017, 10. 18)
http://www. biodic. go. jp/dload/mesh_vg. html
) —RMHEEANRRES R 2 — [ 8
WA #2015 42 1 A-2015 4 12 A

8) [E LA « Wil T KA A AR A B A
fa#t & s -
http://www.mlit. go. jp/common/001065300. pdf

13

9) BRIEAE : Wpk 2 7 AR EEERME N AR AT A R

http://www. env. go. jp/air/acidrain/monitoring

/h27/index. html (&M 2018.8.17)

10) KHZAE Z « RARDAERRY:, p. 269, FHiE

5, HaU (1971)

11) HEMAKRES, Hik—, BRE—F, Rz

A JIRIRIC B T D ENREOERE, Y AAMED

A, AmMENEND X O ZEREEAIE e Fo i R

BREEMITEE o 2 — R, T 5, pp8-14

12) T2 JiE R o 2 3t Y A el o0 KB T A il SR S
(20154 £ Jift)

13) Nash J. E., Sutcliffe J. V. :River flow

forecasting through conceptual models part I

— A discussion of principles. Journal of

Hydrology 10, pp.282-290, 1970

14) [E 224« WE KB O 72 0 OB o 58 o g

KHIE ZT7 ~ IR ETG YR D O At R~

http://www.mlit. go. jp/river/shishin_guidelin

e/kankyo/kosyo/main. pdf (M 2017.9.20)

15) BREEE : FENFETG R R OHEMEIAR D T A
N7 A4 (FZR)

16)Masahide AIKAWA: Variations and trends in

acid deposition in JAPAN within a 100 km X

100 km region from 1989 to 1999, p.238, 2003



