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Figure 1 Overview of the study area
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Figure 2 Data preprocessing workflow
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Figure 3 Sample data annotation process
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Figure 5 A set of data augmentation results. (a) Original image; (b) Brightness adjustment; (c) Horizontal flip; (d) 90°

rotation; (e) Vertical flip

K3 BEHESHEER
Table 3 Data augmentation parameters
s Bk ik SHE
1 kg KV B BR AR e KO/ B R
Ve (-90°, 90°)

2 et B 2 ,
JEEH0: (width//2, height//2)
3 AL BRI, SRTHED B b b HEEE: (05, 1.5
1.2.6 $ifkI4

NPRUERE AL ZR IR AL 5 VAL 2 W0 H e B0 o5 (0 Bl SR 12 1 6 - 2 - 2 I ELl Rl 20 24l
ZREE . WA =A . Hd, IGER TR AN, BiEEM TS HoR i S
AR BE, AR RS TR B VR REVP AL . S IR GE i Nk 4 For

www.sciengine.com/CSD | 6



THj [f] Al-Ready P73t R IR HEAL R U2 BUBER 52 CSR\ata
DEHTHRE
R4 BEHIR
Table 4 Data statistics
£ €10) JRIE BB W5 A /%3 Uvalle: = TR
EVE/IT I8 584 2920 1752 584 584
i K/ (MB) 110 551 328 109 109

AEARERHEZH A FKEWIATHL, FREERE M MIEM:, B origin. train. val. test /Y
MFEE. JRIGEER Corigin) H 584 AHE I 4% ik AR AR-AR 2SR M B, Herb s 4 # TIF 4 B 5
— AT Gf_sample - H 3, KAV ANRIES S SN, i 54 0000.6f % 0583.tif. Xf B[] PNG #%
HiB o EIAR A7 T label T H%, %5~ 0000.png & 0583.png, 5 EUEFEAKEHIIUCHC -

train. val. test =/ FHRRIGEHREIET 1.2.5 VR T BB MG, 1% 6:2:2 LT R4 1 25
. B M. IS (train) AFE 1752 AREAST, BMELL TIF #7714 T image 7 H3, %
524 0000.tif % 1751.6f. X NAR%E LA PNG 4% X A7 66 T label T H3%, %55 EME—3 (0000.png %
1751.png) o WFSE (val) WKL (test) F07 584 HFEANS, KBS MHEN. HRLMW
Fotim NS YIGRER — 5. Bl 5 50 B 2 Al 1 B OSCAF B O R TE LA 6.

Hs)AI-Readyf
SR RS

WEN S BIRE

origin train

(R ER (UIZRER)

tif_sample label image label image label image label

(BBHA) (FREEFEE) GNZE1Z) UIZHRE) (SR (BHFFRED) CRIAEHZ) CREAFRED)

0000.tif ~ 0583.tif 0000.png ~ 0583.png 0000.tif ~ 1751.tif 0000.png ~ 1751.png 0000.4if ~ 0583.tif 0000.png ~ 0583.png 0000.tif ~ 0583.tif 0000.png ~ 0583.png
(S843KREREIE) (5845% —{EE ) (17525KNERE 1K) (17525KNERPR2D) (S843KEIEE1§) (584K I HEFR2E) (S843KMIRE ) (S843KMIRREE)

6 XMHHARSEHRR

Figure 6 Composition and structure of the dataset files

3.1 SZEERIOE

N DRI Sy B H O HER PR ST SEE, BT TR A 1 Jedk T RB I AR R AR X HEAT 1 R GilE
(¥ H AR, SR FHE R . BEJE, T 2024 4F 7 HAIITRE TP A Shifi Ay, RN 20 A ib SR i
YREAT I A, FHER T ANERBAR S EEE (B 7) o @i sei i das RS i e ioR it
AR EEIRAIE, X St R R A o (5 (] (i ZE EAT TABIE, HE— BN 1 R A R HERR PR 5 AARR . FELE I
fiti b, AT R BACRE 22 0oL S IR IE P F AL 1 B A1 N JRAG AR AR, SR 256%256 183 W% 7 Ay, &
AT 3 3689 MEAHIT, FHRIEARAEMLTR AR A T SO EI RS . d R U H 2

o B R, 2026, 112) |7



CSR\lo ] Al-Ready By -- R EIUREILE X BB

DERZRIR

IR AR AIAZ 0 X3, AR AR R 5 15 B ¢ 2R B3 DX i i) 5548 SOr IR B . BRItk JEad B A sk
IS UESRAL TR AR SENE, MUk EORRR 1 I SUbRIE B R HE A 1

® LY [ del@imia

B7 BTER—SEEBRFERRIGZE R (A ERRIR IR ED
Figure 7 Visual interpretation of the spatial distribution of check dams based on Jilin-1 data ( the red five-pointed star
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Table 5 Performance metrics of different backbone network models on the test set

Backbone mloU P R F1 OA
Vgg 1671 80.56 88.74 89.74 89.24 89.24
GoogLeNet ¥ 70.5 85.94 79.69 82.7 82.68
Resnet5001%] 83.52 90.54 91.51 91.02 91.02
Densenet]21120] 85.23 91.22 92.85 92.03 92.03
Inceptionv4(2!! 83.97 90.62 91.96 91.29 91.28
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Figure 8 Comparation of different check dam land data
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A dataset of AI-Ready standardized semantic segmentation for
silted land formed by check dam in the Loess Plateau

LIU Jingqi'?3, HUANG Bo'*3, ZHANG Yaonan"**, MIN Yufang'?, QIAN Anliang !*3
1. Northwest Institute of Eco-Environment and Resources, Chinese Academy of Sciences, Lanzhou 730000,
P.R. China
2. National Cryosphere Desert Data Center, Lanzhou 730000, P.R. China
3. University of Chinese Academy of Sciences, Beijing 100049, P.R. China
*Email: liujingqi@nieer.ac.cn
Abstract: As a critical soil and water conservation project in the Loess Plateau region, check dams play a central
role in controlling soil erosion and ensuring regional food security. However, their intelligent management has
long been constrained by technical bottlenecks such as inefficient data acquisition, insufficient model
generalization capabilities, and lack of standardized datasets. This study utilized 0.75-meter high-resolution
Jilin-1 remote sensing imagery and selected the Jiuyuangou watershed, a typical watershed in the Loess Plateau.
Through a systematic sample preparation workflow, including grid division, sample screening, pixel-level
semantic annotation, and image enhancement, the dataset comprises 2,920 high-precision samples that
comprehensively ensure the completeness of spatial representation and satisfy the requirements for algorithm
generalization. Data quality evaluation experiments demonstrated that models trained on this dataset (e.g.,
DenseUnet) achieved excellent performance on the validation set, with a mean Intersection over Union (mloU)
exceeding 80% and Overall Accuracy (OA) reaching over 89%. Compared with public datasets, the spatial
consistency and reliability of silted land formed by check dam extraction results were significantly improved.
This dataset enables fine-grained semantic differentiation between check dam sedimentation land structures and
surrounding backgrounds under complex geomorphological conditions, addressing the lack of standardized
datasets for intelligent identification of silted land formed by check dams. It not only provides crucial data
support for high-precision spatiotemporal mapping of silted land formed by check dams, dynamic assessment of
dam-break risks, and quantitative analysis of soil conservation effects, but also opens new technical pathways
for Al-driven optimization of soil and water conservation engineering. These advancements hold substantial
practical value for promoting ecological protection and high-quality development in the Yellow River Basin.

Keywords: Al-Ready; semantic segmentation; deep learning; check dam; the Loess Plateau

Dataset Profile
) A dataset of Al-Ready standardized semantic segmentation for silted land formed by check
e dam in the Loess Plateau
Data authors LIU Jingqi, HUANG Bo, ZHANG Yaonan, MIN Yufang
Data corresponding author LIU Jingqi (livjinggi@nieer.ac.cn)
Data volume 662 MB
Data format *. tif, *. png
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Data service system

http://dx.doi.org/10.12072/ncdc.dpsl.db6865.2025
https://www.scidb.cn/doi/10.12072/ncdc.dpsl.db6865.2025

Sources of funding

The National Cryosphere Desert Data Center (E0127902)

Dataset composition

The dataset consists of four data folders and one Python script, specifically including: (1) the
“origin” folder, which contains 584 original TIF-PNG sample pairs without image
enhancement; (2) the “train”, “val”, and “test” folders, which store the training set (1,752
sample pairs), validation set (584 sample pairs), and test set (584 sample pairs) divided after
image augmentation, respectively. All subsets store images in TIF format and labels in PNG
format, while strictly preserving the correspondence between images and their associated

labels; (3) the file dataAug.py is used for user-defined image augmentation.
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