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A"bstract ‘Tbe 1mest1gat10p—_-pf regional water purif 1cat,{0n ffnc%fpnahy} and.'lns influencing factors holds slgmﬁcam pragmatic 1mphu1t10ns in understanding the potentlal of regional
wateltlurlﬁFatlon | gmdmg Qontext -spephc regional co#ﬂpreheﬂ@lwe g']armmg Isch FE],es and environmental conservation measures. The srudv site, situated along the southern coast of
Hangzhou Bay repm\ﬁ‘gntb a protolwplcal region characterlze_dﬂ)v mtrlcaf‘ land=s {“seadiitetactions that bear substantial economic and ecological functions. By assimilating a meticulously
col lectetf mpbgraphlca and_land-use dataset, in conjunction with site- speuh( meteorological records, the water purification model embedded within the integrated valuation of
eCOS)SleJﬂ] services and trade-offs (InVEST) framework was employed to scrutinize the spatiotemporal dynamics of nitrogen (N) and phosphorus (P) loads, discharges, and removals
within the southern coast of Hangzhou Bay. The prime objective of this study was to unravel the differentials in water purification functionality under diverse developmental scenarios.
The investigation unearthed distinct temporal discrepancies in N and P discharges and removals over two temporal dimensions. Relative to the benchmark year 2000, the total N load
experienced a reduction of 276. 72 t, whereas the N discharge and removals decreased by 140. 86 and 137. 86 t, respectively, in the year 2020. In contrast, the total P load observed
an increase of 93. 65 t, accompanied by a surge in P discharge and removals by 28. 91 and 64. 74 t, respectively. Spatially, the distribution pattern of N and P discharges exhibited a
general inclination of elevated values in the northern region and subdued values in the southern region, with certain pockets in the southern region exhibiting pronounced peaks,
intimately associated with land-use typologies. Simulation analyses conducted under distinct scenarios unveiled that under the natural development priority scenario, the N and P
discharges within the study area amounted to 1 682.36 and 115.50 t, respectively. Conversely, under the scenario emphasizing economic development, the regional N and P
discharges showed an approximate escalation of 83. 02% and 79. 93%, correspondingly. In contrast, under the scenario emphasizing environmental conservation, the regional N and
P discharges exhibited a notable decline of approximately 79. 96% and 56. 44%, respectively. Hence, the scenario prioritizing the amalgamation of environmental conservation and
development effectively reduced the N and P discharges within the region, bolstering the water purification functionality. The results derived from this study furnish a solid theoretical
foundation for effectuating region-specific planning schemes fostering coordinated economic and ecological advancement within the study area.

Key words: the south hank of Hangzhou Bay; integrated land-sea coordination; water purification; spatio-temporal variation; InVEST model; prediction research
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Table 2 Biophysical table of the water purification module
lucode load_N load_P eff N eff_P crit_len_N crit_len_P proportion_subsurface_N proportion_subsurface_P
10 19.40 1.22 0.30 0.30 25 25 0.50 0.50
20 2.12 0.15 0.80 0.80 300 300 0 0
30 3.20 0.20 0.48 0.40 150 150 0 0
40 2.12 0.15 0.70 0.70 300 300 0 0
50 2 0.05 0.80 0.80 150 150 0 0
60 0 0 0.05 0.05 150 150 0 0
80 12 2.10 0.05 0.05 10 10 0 0
255 0 0 0.05 0.05 150 150 0 0

1) lucode : £ /4> = it 1) J11 2 58 X5k 7 B9 B — 20 5 3 load _N il load_P: N . PHiy i 77 28 %, A 5] = o 1) 1 26 0 1) 352 43 6 s, 50037 M kg (hm®-2) ™', 5
BOHHE DL SCHR [42 ~ 44 ] 5 eff N Fl eff_P o AF 8 die KN P B ROR , 3R 7m b R T 28 UK B 38 95 0 O 1 0%, RO Y 16 E O~ 1 22 [, JBCAE O SC ik
[42 ~ 44 ] ;crit_len_N Fll crit_len_P: R Ff A+ Ho A I ST 83 N P& FR W 10 e K BE B, W00 SR AL 485 1) 0 s /N 1 i B BRSO B A0 /N i K 7
B eff N Fl eff_P, A% 48 B WL, #4037 24 m; proportion_subsurface_N il proportion_subsurface_P: N, P {4 & B i 4 5 09 L 6], LA 0~1 2Z 18] (9 {5 =
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