Supplementary information

Equations of water resources system:

Wtotal = Wsurface + Wground - Wrepeat (1)
Qava = PWrotar — Weco — Wflood) ()
Wdemand = VVind + Wagr + VVlives + VVeco (3)

where: Wit is the total water resource (m? year?); Wiurface is the water resource of surface flow (m?
year'); Weground is the water resource of ground water (m?3 year'); Wrepeat is the water resource counted
twice due to the recharge of surface and ground water with each other (m? year?). p is the water
storage capacity efficient; Qava is the available water resource quantity (m? year!); Wt is the total
water resources (m? year'), Weeo is the water quantity needed for keeping the ecological balance in
Channel and calculated with the ecological hydraulic radius method (m? year") [1]; Wiiood is the water
quantity lost in the flood events and calculated as 20% of the total water resource based on the water
resource calculation evaluating method (m? year?) [34]. Wdemand is the total water demand for the
society development (m? year'); Wind is the industrial water demand (m? year?); Wag is the
agricultural water demand (m? year); Wiives is the domestic water demand (m? year?); Wew is the
ecological water demand used for diluting the polluted water and meeting the ecological water
demanding outside the channel (m? year).

Equations of economic system:

Wing = Yind * Ppop * Pind 4)
Wagr = Yagr * Ppop * Pagr )
Wiives = Ppop " Plives (6)
Weco = Wa + Wourside 7)

where Wind is the industrial water demand (m? year); Wag: is the agricultural water demand (m? year-
1); Wiives is the domestic water demand (m? year); gind is the GDP per capita; Qagr is the farmland area
per capita per year; Qiives is the water demand per capita (m? capita’ year?). Yind is the water demand
per 10* RMB per year; Yagr is the water demand per ha; Ppop is the population. Wew is the ecological
water demand (m? year?); Wa is the water quantity for water dilution (m? year?); Wouside is the water
quantity for meeting the ecological safety outside the channel (m? year).

Equations of ecological system:

WaCa = BQpCy + (1 = B)QpCunp ®)
Qp = Qugr + Qina *+ Qaoc )
Ca < Cs (10)
Qm 2 Qy (11)
where: C; is the CODCr of streamflow (mg/L); @, is the quantity of polluted water (m® year); C,

is the concentration of the polluted water after the treatment (mg/L); C,,, is the concentration of
polluted water before the treatment (mg/L); f is the purification rate of sewage plants; Qur is the
polluted water quantity of agricultural field (m? year); Qi is the polluted water quantity of industry
(m3 year?); Quac is the polluted water quantity of domestic lives (m? year'); Csis the targeted



concentration of polluted water (mg/L) and set to 20mg/L; Qw is the targeted minimum quantity of
sewage (m? year?) and equal to Qr in this study.
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