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Optimization of emission right trading schemes in the Shaying River Basin based on interval planning / DOU
Ming'? ,ZHANG Sen' , WANG Yanyan® , LI Guiqgiu® (1. School of Water Conservancy Engineering, Zhengzhou University
Zhengzhou 450001, China; 2. School of Ecology and Environment, Zhengzhou University, Zhengzhou 450001, China;
3. Summit Technologies Co. , Lid. , Xi’an 710075, China)

Abstract: Aiming at the issue of significant uncertainty in the process of emission trading due to changes in factors such as
water pollution carrying capacity, pollution load, and protection goals, interval programming theory was introduced to seek
the optimal solution considering these uncertain factors. The MIKEI1 model was used to simulate the water quantity and
quality process of the Shaying River, and the pollutant carrying capacity process of each water functional area under
different inflow conditions was obtained. The environmental capacity model was used for initial allocation of emission
permits, the emission permit trading model based on interval planning and multi-objective optimization solution method were
proposed, and the interval values of emission permit trading for each calculation unit under different operating conditions
were obtained. The results show that in the optimized emission trading plan, the economic benefits of the Shaying River
Basin increase by 5820. 66 million to 12176. 02 million yuan, the remaining environmental capacity is O to 16948 t/a, and
the water quality compliance rate increases by 85% to 90% . The scheme selected through interval planning can reflect the
uncertainty factors of emission trading and reduce the impact of changes in various constraints during the trading process.
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Table 1 Water quality management target value of calculation units in study area unit; mg/L
T FVKB BRI AR T VKB BbR RO AR HoT  RAVKEERR SRR HR
LYO1 15 15 ZKO01 20 30 LHO1 20 30
PDSO1 20 30 7K02 25 30 ZK04 20 30
PDS02 20 30 7K03 20 30 7K05 20 30
PDSO03 15 15 FYO1 20 25 7K06 20 30
7701 20 30 7704 15 20 FY02 20 30
7702 20 30 7705 15 20 FYO03 20 30
7703 20 30 XCO01 20 30 FY04 20 30
F2 WMIRRFKESBETMNTEENEE B{I.t/a
Table 2 Threshold of pollutant carrying capacity in normal year of calculation units in study area  unit. t/a
Li5TH P15 HE LTS 5 RE S LIS iEte
LYO1 [429,705 ] 7K01 (339,509 | LHO1 [885,1483]
PDSO1 [761,1456] 7K02 [1782,2863] ZK04 [872,1478]
PDS02 [559,1052] 7K03 [2247,4012] 7KO05 [1549,4788 ]
PDS03 [594,746 ] FYO1 [2189,3421 ] 7K06 [2351,5664 ]
7701 [4789,100091 ] 7704 (754,900 ] FY02 [3490,6995 ]
7702 [484,712] 7705 [515,1038] FY03 [11609,23217]
7703 [1031,1804] XCO1 [1731,2357] FY04 [5739,10214]
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Table 3 Number of emission rights intervals for each unit unit:t/a
ST 5 YL A i WA ) RIS B A i WA HES AL 4975 LR 52 GG AL
LYO1 [1076,1324] [936,1030] [46,388] [417,576] [644,1058 ] [29,530]
PDSO1 [1377,1877] [530,585] [794,1347] [511,671] [1142,2184] [ -836, -121]
PDS02 [1003,1367] (406,446 ] [537,961] [543,859] [893,1578] [ -418,322]
PDS03 [879,1218] [304,334] [545,713] [577,609 ] [891,1119] [ -337,64]
7701 [34403,46913] [4165,4581] [29822,42748 ] [4648,8241] [7184,15137] 0
7702 [612,835] [267,294 ] [318,568 ] [470,582] [727,1068 ] [ -98,414]
7703 [2621,3574] [1219,1341] [1280,2355] [771,1071] [1547,2707] [ 1584, -209]
ZKO01 [330,449 ] [169,186] [143,279] [328,415] [509,764 ] [49,272]
7K02 [1786,2436] [1456,1602] [184,980] [1730,2388] [2673,4297] [750,2154 ]
7K03 [8316,11341] [5657,9903 ] [410,5684] [2182,3276] [3371,6018] [ -3502,2861 ]
FYO1 [4862,5772] [2837,3425] [1437,2936] [1076,1402] [3284,5132] [ -1865, -35]
7704 [268,366 ] [127,139] [129,239] [731,734] [1131,1350] [492,605 ]
7705 [526,718] [379,417] (109,338 ] (500,847 ] [773,157] [161,738]
XCo1 [3610,4333] [1009,1100] [2510,3324] [1339,1925] [2570,3536] [ -1985, -585]
LHO1 [3868,5275] [2407,2647] [1221,2868] [859,1211] [1327,2224] 0
7K04 [1058,1443] (587,674 ] [384,856] [846,1207] [1307,2217] [ -10,823]
7K05 [3979,5426] [2822,3104] [875,2604] [1504,3910] [2324,7182] [ -1100,3035]
7K06 [6243,8514] [2987,3286] [2958,5527 ] [1682,2852] [3527,8497] [ -3845, -105]
FYO02 [8098,10021 ] [3441,3885] [4312,6580] [3223,5230] [5235,10493] [ -3356,1017]
FYO03 [11738,13578] [3919,4781] [6957,9659] [9239,16549] [17413,34826] [ -420,9592]
FY04 [12097,14672] [4519,4970] [7353,10153] [5570,8341] [8608,15320] [ -4583,988]
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Fig.2 Chart of emission right trading process
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Table 4 Water quality situation before and after trading

unit. mg/L
e i%ﬁﬁﬁ'ﬁ/]\ QEJE'E%/J\ i%ﬁﬁ'ﬁ'ﬁk Q%E ﬁ'ijt
Iigsiercdia JB VR S Iigcieridis Irigiiercdia
LYO1 8.52 9.12 10. 85 9.69
PDSO1 11.57 19.41 21.50 19.57
PDS02 11.63 19.98 21.91 22.57
PDS03 8.65 15.00 11.89 11.89
7701 7.45 6.42 16.04 11.75
7702 10.90 11.45 21.65 17.81
7703 11.21 12.10 21.65 18.22
ZKO01 30.82 31.51 32.05 32.05
7K02 24.75 25.00 30.12 30.00
7ZK03 29.17 28.95 27.95 25.87
FYO1 12.13 13.04 17.37 17.41
7704 6.04 4.31 10. 08 4.31
7705 8.34 5.85 14.17 5.87
XCOo1 9.61 8.70 23.44 19.88
LHO1 13.23 28.76 23.55 38.57
ZK04 20.05 19.87 28.76 29.24
7ZK05 18.37 19.99 27.48 27.90
ZK06 20.30 18.79 28. 64 28.99
FYO02 11.94 12.79 18.36 18.34
FYO03 14.16 14.96 21.52 21.14
FY04 5.38 5.38 5.38 5.38
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