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Health assessment of lakes in Daqing region based on cluster characteristics and random forest algorithm//Xing
Zhenxiang"*” | Hou Quanying', Wang Yinan', Jiang Hao*, Li Hanyu', Guan Yue', Zhang Han'>( 1. College of Water
Resources and Civil Engineering, Northeast Agricultural University; 2. Heilongjiang Provincial Key Laboratory of Water
Resources and Hydraulic Engineering in Cold Regions; 3. Songhua River Basin Ecological Environment Protection Research
Center; 4. Weiyang College, Tsinghua University)

Abstract: To investigate the health status of lakes in the Daqing region of Heilongjiang Province and the differences in their
dominant influencing factors, the K-means clustering machine learning classification algorithm was employed to group 60
typical lakes in the Daqing region based on their attribute characteristics. This approach explored the common typical features
within each group and the differences between groups. An evaluation indicator system was established. Leveraging the high-
dimensional nonlinear mapping capability of the random forest algorithm, lake health evaluation models were constructed for
each cluster based on the grouping results. These models assessed lake health within each cluster and identified the dominant
influencing factors for lake health within each group. The research findings indicate: The typical lakes in the study area can
be classified into five clusters based on their attribute characteristics. This grouping can be used to enhance the accuracy of
the random forest model for health assessment. The typical features of each cluster are: high phytoplankton diversity index,
low vegetation coverage, high water self-purification capacity, high fish stock index, and excellent water quality category. The
lake health assessment model based on the random forest algorithm can accurately evaluate the health status of typical lakes in
the Daqing region while avoiding the shortcomings of traditional evaluation methods, which are prone to significant
subjectivity. The constructed evaluation indicator system comprehensively considers the factors influencing lake health. The
newly added evaluation indicators, such as lake area shrinkage ratio (0.0544) , natural wetland retention rate (0.0705),
and vegetation coverage rate (0.0489) , exhibit higher importance values than the average importance value (0.0445) of all
evaluation indicators. This further refines the indicator system for lake health evaluation.
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Fig.1 Location of study area and representative lakes
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Fig.2 Random forest algorithm flowchart
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Fig.3 Curves of lake clustering number indicators based on different methods

Fror 314 DBL F CHI AS 7] 38 2 E000 Iy 46 B il 26
KK 3(b) 8 3(c)),CHL fZ (I 3(c)) #ik |
B ETHESE TE K<4 BI04 F1 5 Z 0]
FHGHRR, Z 5 218 b, B4 & 18 3(b) A
RISHO LAY DBI U, S &3k 22 5 1E I R 5
B, BT LB, RPSHIX 60 4~ B FRISIA R 5 A
SANEEAL, s [l 0 AR N 1 R, il G A RE
W25 g BV FE b , B FE 2 1~ 5 A T80 311 B
TRURFAE 53531 Ay vo 1 WAV ) 22 M6 i B IR Bt 2
R KR A ERE T | S O e BORL K T2
AN T T 5 S 45 B 2 A A A Bl B 2
MEL T 0] LI A BELL IR AR B S v,
S A PUR TR S LT S S e Y 3 R i e ]
FEFRAARRSE I B IR Boh 6 R4 2 10 =24y
A AE R R X PG EBFNAL IR R85 1 6 A A B P 48
FEZH 3 100 B AR R PR IX R 7 fF2H 4 A
AN A R wAT AR B ARIARRSE R AR B
FZEYE BB N BEAL S WA 0 A R i, e
AIATTE R PR DX R K AL

3.2 SMEIBEEaE

YN B AL AR AL AR T 22 AL 3 A AR
g R X I ) ft B 46 2 708 o T N R S5 R AL B 4
ARSI TN GRAS R BEALAR AR T 1) 6 245
PRSI EIR AR (1 825 T (L) Th g ieAn
FEPR AR R BB, oAy 5 R T ARSI EE Y
TR bR R BEDLESILRY ) .

a. AR EFITFM SRR R, B T AN
S5 0L BENE T A 1T i H AR A 0URRE SR, AT
TG b A B AR IR B, A SC LA CRYE ) I IEAN $8
AR 22 S At | 6 SR FH A2 R v (DA 10 o D) 2 0 4
TR FR A IR, 78 2 2 H 5 SOk i 6 Al 1 X 3
TS 2 A 4 AR AT b 38, 75 2 A SRS 2 14 90
THIEFT R A R I3 1 PR,

b. HE T FR AR AT SRR e, Ry PRI (g AN
5L RS A RN T e B A 45 TR R T 48 A
()53 bR IE o CRRTE ) g H0 B F6 B i FH 93 2
B, b A SCRD 78 19 4% T 48 A5 38 2 A B AE 5C SC
RS AN AR AR A TR 43, 45 B R PR b IX

x1 FMERER

Table 1 Evaluation indicator system
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Table 2 Lake health assessment indicator grading criteria
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Fig.4 Heatmap of independent variable correlation coefficient matrix
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Table 3 Model evaluation results
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Table 4 Importance of lake health evaluation indicators
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Fig.5 Importance of lake health evaluation indicators across different groups
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