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Tab. 1 Indicator data and sources of water ecological carrying capacity in the seven rivers basins
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Tab. 2 Indicator system framework of water ecological carrying capacity in the seven rivers basins %
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Fig. 1 Interannual variation of water ecological carrying capacity

indicator in the seven rivers basins
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Fig.2 Changes in water ecological carrying capacity index grades among sub-basins
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Tab. 4 Results of load capacity assessment inspection

0 ADEERINEA ADBEESEE N BR2E/%
2016 4888 089 4888 196 0.002
2017 4855245 4855329 0.002
2018 4817473 4817531 0.001
2019 4789 097 4789 135 0.001
2020 4771 556 4771 582 0.001
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Fig. 3 Interannual variation of the main factors affecting water ecological carrying capacity in the seven rivers basins
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Fig. 4 Trend of water ecological carrying capacity from 2022 to 2031 in the seven rivers basins
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Tab. 5 ARIMA model parameter table for the seven rivers basins

I 5 EY i1 FrifEiR2E zfH pli 95% CI

RO c 0.001 0.012 0.047 0.962 —0.023 ~ 0.024
o 0.068 10.967 0.006 0.995 —21.427 ~21.563
@ -0.078 9.825 -0.008 0.994 -19.334~19.179
s —0.441 5.581 -0.079 0.937 ~11.379 ~ 10.498
s 0.151 6.182 0.024 0.980 —11.965 ~ 12.268
s 0.462 8.711 0.053 0.958 -16.611 ~17.536
s —0.464 3.471 -0.134 0.894 ~7.266 ~ 6.338

ARSH
9 0.150 7.127 0.021 0.983 -13.819 ~ 14.118
s ~0.002 6.499 0 1 —12.740 ~ 12.736
% -0.164 6.958 -0.024 0.981 ~13.802 ~ 13.474
P10 0.160 8.073 0.02 0.984 ~15.662 ~ 15.982
o -0.062 9.935 -0.006 0.995 -19.534 ~19.410
P ~0.003 6.266 0 1 ~12.284 ~ 12.278
6, -0.701 18.193 -0.039 0.969 —36.359 ~ 34.957
6, ~0.285 17.244 -0.017 0.987 —34.082 ~33.513
6, -0.195 9.347 -0.021 0.983 -18.515 ~18.124
0, 0.052 6.699 0.008 0.994 -13.076 ~ 13.181
6 0.942 6.632 0.142 0.887 —12.057 ~ 13.940
Bs —0.769 3.949 -0.195 0.846 -8.508 ~ 6.971

MAZHL

6, 0.095 8.713 0.011 0.991 -16.982 ~ 17.172
6 —0.064 16.739 —0.004 0.997 —32.872 ~ 32.744
By 0.018 6.736 0.003 0.998 -13.184 ~13.221
6, 0.270 0.951 0.284 0.776 -1.593 ~2.133
6, -0.293 0.940 -0.312 0.755 —2.135 ~ 1.549
6, 0.100 0.904 0.111 0.912 -1.672 ~1.872

7E: AICH: —8.926; BIC{H: —3.799.
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Tab. 6 ARIMA model Ljung-Box Q test statistics table

for the seven rivers basins

Tl Hiilik pfH
0, 0.508 0.476
0, 1.766 0.414
0 1.775 0.62

0, 1.908 0.753
05 2.209 0.82

Os 2.407 0.879
0, 2.407 0.934
05 2.480 0.963
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Tab. 7 Average mean absolute percentage error of ARIMA-LSTM model forecast values

A p N0 PEIEI t) () A HOK teRl) 750
ARIMAR 0.110 0.035 0.098 0.075 0.041 0.160 0.071 0.044
LSTME) 0.026 0.005 0281 0.496 0.249 0.004 0.007 0.055
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Assessment of water ecosystem carrying capacity in seven rivers basins
in Shanxi Province

YUE Jiang', WANG Hongxia™, WANG Xinru*, WANG Xiaolan', GUO Wei'
(1. Shanxi Meteorological Institute, Taiyuan 030002, China; 2. North China Electric Power University, Beijing 102206, China; 3. Shanxi Water
Conservancy Vocational and Technical College, Taiyuan 030032, China; 4. Beijing Initial-null Design
Consultation Limited Company, Beijing 100166, China )

Abstract: The objective of this study is to establish a unified evaluation system for water ecosystem carrying
capacity in multiple river basins, which can scientifically analyze, compare, and predict the changes in water
ecosystem carrying capacity. This will further enable the proposal of targeted measures for water ecosystem
restoration.

Principal component analysis (PCA) and entropy weighting method were used to establish the evaluation
indicator system. A fuzzy comprehensive evaluation method was introduced to classify the water ecosystem
carrying capacity assessment levels. The ARIMA model was utilized to predict the changes in water ecosystem
carrying capacity in the seven rivers basins.

From 2011 to 2021, the water ecosystem carrying capacity in the seven rivers basins was generally at an
overloaded level. Among them, the Fen River basin showed a significant upward trend, reaching the level of basic
sustainability. The remaining basins exhibited insignificant changes in water ecosystem carrying capacity and were
classified as generally overloaded. Through the analysis of the contribution rates of evaluation indicators, it was
found that the water environmental index and water resources index had a significant impact on the water ecosystem
carrying capacity in the selected basins. The ARIMA prediction results indicate that from 2022 to 2031, the water
ecosystem carrying capacity of the Fen River, Shushui River, and Qin (Dan) River will continue to increase, leading
to an overall improvement in the carrying capacity of each basin.

The unified evaluation system in multiple river basins provides a scientific assessment of the water ecosystem
carrying capacity of the seven rivers basins in Shanxi Province. Additionally, the ARIMA model proves to be a

suitable tool for predicting future trends in water ecosystem carrying capacity changes across multiple river basins.

Key words: ARIMA-LSTM model; fuzzy comprehensive evaluation method; water ecological carrying capacity;

trend forecast
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