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Evaluation of climate change impact on dissolved nutrient loading in a
catchment of Osaka Bay by a weekly-based hydrological model

OXER' NHFFHE—' FEEXAR', 83T X’

I EEXFEEBETIRBERRHE, 2 KRSBEVWEFEEMZRK

Over the past few decades, with the development of remote sensing technology, the

capability of catchment models to reproduce spatial patterns has been great enhanced.

However, the improvement the temporal pattern has not significantly enhanced. For a

water-quality model, in most cases, researchers are forced to perform modeling work in

monthly usually due to insufficient data volume of observation data to meet the needs of

daily pattern. But monthly-based model which may underestimate the peak nutrient loadings
during rainfall events.

Osaka Bay is a part of the Seto Inland Sea and shows the worst water quality in this
sea, and among the major rivers inflowing to Osaka Bay, the Yamato River shows the worst
water quality. With the gradual improvement of sewage treatment facilities, wastewater
from domestic and industrial sources has gradually decreased. But non-point source (NPS)
pollution from agriculture could adversely affect the environment as the climate changes in
the future. Moreover, due to global warming, higher surface temperature will bring more
intense rainfall events. Thus, it is urgently needed to analyze the impact of climate change
on environmental pollution using models with high temporal accuracy.

Soil and Water Assessment Tool (SWAT) is a catchment-scale hydrological model
and is good at estimate peak predictions and agriculture impact. General circulation models
are a class of computer-driven models for weather forecasting, understanding of climate,
and for projecting climate change. This study estimated dissolved nutrients loadings in
Yamato River catchment by SWAT, which based on weekly water-quality observation data,
and predicted the climate change impact on future NPS pollution under the scenario of

current greenhouse gas emissions situation.
Table. Forecast of maximum daily loading

Results shows (h the in each decade (unit: tons/day)
weekly-based model has better performance Ages NO;-N Dissolved PO4-P
than monthly-based model on the aspects of 2019~2021 2736 11.14
reflected the peak values influenced by 2030s 30.08 (1) 18.99 (2)
weather conditions; (2) maximum daily 2040s 34.23 (1) 22.06 (3)
nitrogen loading sustained increase in 20505 42.85 (2) 24.25 (2)
2030s, 2040s and 2050s, and phosphorus 2060s 29.45 (1) 25.02 (4)
loading will sustained increase until 2080s. 2070s 37.52 (3) 29.27 (4)
Seeking the balance of carbon-nutrients in 2080s 34.87 (3) 32.72 (6)
catchment scale will be a future topic. (): number of exceeded historical peak (2019-2021)
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EThy, BRICELRIMHELHZRZDICEIAT S TH D, TOLDARPFRT
X, Bl CcoOmmBEBNE X OKIKEET VICK D HMATICER S X YKL S
TRBEBE MBS LR EEOZBMHEOFMEIT) 22BN E L,
[ef Gl & 595 RWFFE Tk, RIRBIZHRA T 2 —f&W)IRF)IGEIB O i o 5 5
B A R BT D R A K G 2020 £ ~2021 FEOK 2 FEICH =0 1
ElOBEE CHRAKEZFE L, REREEONEZITo70, 0. BKERIIZEPEN %
Fehe UARA. — i &R (H-QX) ZET 5 & & bIT. HURFE R T o0 & iR
DEBHZLIE L7, S5, T OREEZ W THES AR AR SCKE £ 7 /L (Soil and
Water Assessment Tool: SWAT) (2 K 2 ERE R OMKAE - IKIEZ 1TV, REHEBHED
IRf [ 25 b 35 KX V2 [l 0 A & i AT L 7=
[FEREBE] HEARIINEBIZI T 2 &
EroRWMICOE2FE T —22HW0
ToMRGRE « BIEDRE R . SWAT £7 /L2 &
LUK OEBEEERE LT HENA TON&E
BLOmWEEESRE (NOs-N) i & D FF W= = =
i 28 AIHE & 72 o 72, FRIZ. T /KiE THEE 21 SWAT I & 5 NOs-N ¥t & o>
SNTICEBENMI~EAT D NO3-N & HeER R OF - HEEME. B ERIMHE)
WA ERE LR R, BEAMA NO;3-N

8

NOs-Nf lux[kg/day]

VR A R TEBLT S 2 LTk NOw-N i i &
(kg/haly)
%L\iﬂfiﬁﬁk%}:mO) NO;-N ﬁﬁg) [J0.041603

[]0.041604 - 0.047857
[]0.047858 - 0.055842
[10.055843 - 0.068214
[ 0.068215 - 0.081556
[ 0.081557 - 0.113800
[ 0.113801 - 0.120583
[ 0.120584 - 0.128780
[ 0.128781 - 0.129889
[ 0.129890 - 0.165273
[ 0.165274 - 0.182600

GENETET VRO RN L EMT
b (K1) o £, FEHRIINHRRZ
S HI/NE IR B L &
® NOs-N i H & o 22 [ 19 7¢ R 1k % i
Br Lo e, SRl OkH) o0 ¢>

SRk T NOs-N fit tH B 23 K & < | 1€k 5
EBAEIC LD NOs-N oFfbicdw g4 1,0 7 e

BLBEmMSNTEAKMEA, FAEE K2 ERINIERICHIT S SWAT 12 £ 5
i 8 A 7 M T NOa-N. 00 £ £ I8 NO5-N ¥ i 8 0 22 [} 53 4

T o TND 2 E R E NI o T, E7o. —HO FAERERBRE T, fik L7
R OB KB EGOBER L o TIND D L A EHMICbRRTEE (M2) .
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MH 3 1mgNm?2d'O#EHPETE#HL, FHETIImgNm?2dERoalz. I HIZ,
DIN O H E O FHiM 2 E#E, EFICEL, EFCRLS rEmMER L. K
205 U2 R M At AG o BB 1\ 13, BECHREER CIRES R TV 5 REHMH
HWEOEH 2 ZHATHPA SRR TL ATz (Fl 21, Z£HIEH, 2018;
Muta et al., 2020) . = 2T, [HIBR/AKEBREN D OEFEMG OB 2T, 75 #E~
DN OREFMEKG T, TKEREHBICRLIBEAWMBESREMRE (BEYE) ) I
KoL, 2014 FEEBFTH3M4td'EREINTEY, ZOFEZMEEREME (3426 km?)
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DEMEIRDOTHEEZ DT 252 & TCEARBICEIT 5 HHE Ltéﬂ#@é%@éﬁfﬁzfﬁ@
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TO TOC O3 fRMENRRK 155 mg g' ThHO, o 2 ER LKL TR ->7 (St
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