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Table 2 NDVI statistics of abnormal water bodies
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Fig.3 The basic flow of water anomaly discovery and identification
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Fig.4 Abnormal water body identification results based on SVM, S-IForest and U-IForest methods
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Table 3 Accuracy verification

Z Jrik PA UA OA Kappa
SVM 0.94 0.99 0.97 0.95
S-TForest 0.84 090 090 0.79

U-IForest— IQR 0.76  0.95 0.88 0.75

TEWE U-TForest- 1.5IQR  0.76 0.96 0.89  0.77
U-IForest- SD 0.78 0.99 0.90  0.80
U-IForest- 2SD  0.72  0.96 0.87  0.72
UPCA-U-IForest-SD  0.80 0.96 0.90  0.80
SVM 0.99 0.99 0.99  0.99
S-TForest 0.99 0.85 0.94 0.7
. U-TForest-IQR 043 0.86 0.80 0.46
T W
U-TForest- 1.5IQR  0.04 045 0.67  0.02
HELK
U-IForest- SD 0.97 0.97 0.96  0.90
U-IForest- 2SD  0.08 0.55 0.68  0.07
UPCA-U-IForest-SD  0.99 0.93 0.97  0.95
SVM 0.91 0.99 0.98 0.94
S-TForest 0.47 0.97 086 0.56
} U-TForest- IQR  0.34 0.86 0.77  0.38
A VYRS
s U-TForest- 1.5IQR  0.11  0.97 0.80  0.17
Y 7l

U-IForest- SD 0.84 0.95 094 0.85
U-IForest- 2SD 0.33 0.86 0.77  0.37
UPCA-U-IForest-SD  0.80 0.76 0.88  0.70
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Fig.5 Abnormal water body identification results relying only on decision rules
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Fig.6 Abnormal water body identification results using U-IForest only
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Rapid Detection and Identification of Water Anomalies based on
Isolated Forest

ZHU Xiufang"?,LI Yuan™*,GUO Rui"*

(1.State Key Laboratory of Remote Sensing Science , Beijing Normal University, Beijing 100875, China;
2.Institute of Remote Sensing Science and Engineering , School of Geographic Sciences, Beijing Normal
University, Beijing 100875, China;
3.College of Ecology and Environment, Inner Mongolia University, Hohhot 010021, China;
4.Key Laboratory of River and Lake Ecology ,Inner Mongolia Autonomous Region,Hohhot 010021, China)

Abstract: The existing detection research of abnormal water bodies is usually carried out for specific regions,
specific data sources and specific time phases. Anomaly recognition algorithm testing is often a backtracking of
the water body anomaly events that have occurred, rather than real-time monitoring of the anomaly events,
which cannot serve the requirements of rapid detection and identification of water body anomalies. In this paper,
a method of extracting water body abnormal information based on unsupervised isolated forest plus decision rule
(U-TForest-SD) is proposed. We selected Landsat and Sentinel as the test data, and tested the accuracy of U-
IForest=SD with the black and smelly water body of Qingdao Enteromorpha, Songya lake and the oil spill in the
Gulf of Mexico as research cases. We also compared U-IForest-SD with SVM and supervised isolated forests.
The results show that the overall accuracy of the proposed method for the three types of anomalies is above
90% , and the kappa coefficient is above 0.8. The overall accuracy is higher than that of supervised isolated for-
est but slightly lower than that of SVM. This algorithm only needs to input single phase images, and does not
need training samples. It has the advantages of good portability, strong universality and high automation. In ad-
dition, it can effectively avoid the occurrence of "wrong alarm" and "false alarm". Therefore, the newly proposed
method has a good application prospect in the rapid detection and identification of abnormal water bodies.

Key words: Anomaly detection; Oil spill; Black smelly water; Enteromorpha



