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Figure 1 Study areas and sample distribution overview
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Figure 2 Workflow for constructing the dataset
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1.2.2 HEE B

NI BC TR JE 2 SRR N BRI PR T AL B AR, W RAATAZHEAT T LS PA B 1

PEERFG R KR AR 16 LA Cuk BUR AR R MR IR G 4008 8 STIRTE, TELRTE B Anx L i) [R]
A FIAAIAELL .

FUGHEET: 5 KIERAZ TN R G E . S BIEAR 5 B AG T  [R12E H RR A4 s i A
BN RSEI A AT G R RN, RGP0 RER, ¥ WorldView-3 3BT A 320x320 5 %,
WorldView-2 fEAR 38 192x192 B 5, 4 A EHR R 55 (1 SEbm Hh BE G B AR — 5. 28, Uk
B 2 /b — AN B H AR MG, L1531 538 AN IEREA G

ST AR R (S I N BRI R AN R T B SR 1%) , fsmis Al &
P, MR IR 55 1) WorldView-3 BULA HHBEHLEET 50 MANEL & AT AR B AR BHEE, 1E N
FREA B T 2500

123 ETRFDFIRDFAERE
DD AREE OIS TR RSAS, it 12 B SRR SR 22 PE AL AR . o 2R3 FUB X AR A AT
AFHERRE . R IR0 IR SAM K H 328 R i & 0 SEG1 0 BIHER 5 U FHAE . SAM £ H1CF)

B H ARG BE R B Sk, ARG BRI 7R K E R AN R /103,
BRI AR IARIC KRR R, K% s B SAM AR [ il fdomda N s[RI Bhizbsic sOou Ly, HEd

o R, 2026, 112) |5



CSa\ FT WorldView $IF 1) 20212022 SR R TALRI X H 850 fEdRE

DERSFIIR

Bt H bR Fh & J8 R0 7 R 22 X 38, 128 SAM I TERESR /R o Forb (R istsed B 7 FE 2 X I K ok
4m, BEFINPTEM X IAKEN 2 me KA SR SR L R BRI RS A M E SR
Felg, TIEREHEHL S S SAM SE R — AN H AR E AL 5 4

TEBRFE R AR X IR, SAM WA BN 7 EIFEIS nT ReAEAE B 2 . ik, JFR 7 — P T-BR QR B 1)
HEGFESIEE: M- NESEER, WEHABPE AT SR, kR i & Aok
FOBRTE IR L H AR o O AR IR T RN R AU JE T — A S, AT AR Fadi s 7 29 1) SE 451 2% 53
FHERY .

B KRNI oy FIHE I 0y H B /INIMEFE Y. (RDIAFAED o« NIRFEFRVE &, X SAM E
R FTE A FHERAT 7 N TR SE1E, HoA 19%0 A 800 FAE . 21%M0SEA0L A 5000 FAE K 4% 1)
I FHEL S THEIE .

1.2.4 BRI SEmgE RISk

NSRBIt f 1) B BRI, AT U AR T S8 P TR A R AT 1) YOLOv8-s BAZ BEAT I
Zr. HTHIFCXI NS H AR+ MR, A DU IEREA BRI 25, B AP SRR ] I 277 A
KERKE . i, Bk 7B B AR I ZR8e i 2 5 A A )1 RS ms

HBrBG R 538 DN IEREAR R BI% 4:1 1 ELBIBEHLRI 2 A WG DI R AT A TR £ . IR
TR 2 SR, fEHIAE MS-COCO Hda 404 LM PRI AL E AT 0, FFRH 1 B R ALRR % |
IRTCI R HSV R AR MR N I BRI s 5ok . BARLIZR 100 MERG, 3 RIPIaEHAL.

FBrBG AT H AR IX BN LURFEAS BIBE L A B R B, B 25% AT AR I 2556, 25%
IMAIASE o XA 50%MIBENLAREAS, fE FIWTAE AR BEAT HERE, Ry e rh A A I B A i) IR
B SO “HESREAR” , IMARIEE I ZRde . AR 430 D IEFEA G B, 882 ANEEHL TR
A EGH S 227 M AR BRI WHREEE 108 M IEFEAEB I 882 ANMFENLFREA B G H
il AR [ 2 B e & S B EEFTUI R, JFAE DB EIPAb Tk fe .

1.2.5 FXBHRA AN TEIE

N G SR T U8 N AR A, A VI ZR2 10 e AR RS R AR R SR AR 22728 2 i i [X 4
BREATHERL . X I E 88763 ANEHR T, BERITIIMIAT 2] 467 Mt Hbr, AifE 387 NER IR
e BEJE, XPTA RIS ST NTER, BIERK. (k. B iREEE e g, ik
xR 88376 NG RIEAT 7 ARG H LA, 2, XA 44 R B, 70 R SELLE A 9
RS

AHHREIET WorldView-2 5 WorldView-3 TREFZGM A, M6 4 N2 040 X, B4
FEAREIEAIRME, W& 5 AR, 2l A FLIX 844 FR S eGSR I dn 44 . AN SO R —
A Shapefile SCHF, Z A EA label 55 geometry BT Bt H, label FEHUEN 04 1. 2, 734l
XN BERLE . BEESY; geometry FEAAE T H AR I M ERAL B 5T AR o

Bl 4 K7 7l 4R T A DI AR L AF 03 1 13 5 0 2 8] A A% SRy, T T 5 2R 10 2 A A U0 A
AP 2 1Al S A 9 DA S B SR AR X AR o O T RS I IX 3k A L A R M BRI, A FH R TEOGR B

www.sciengine.com/CSD | 6



FT WorldView $IF 1) 20212022 SR R TALRI X H 850 fEdRE CER\ak

ESRI World Imagery 1F )& K .

66.6°N [ N . Fidis

66.4°N

66.2°N [EREE. MW g
— HEBEXE
=[5
ZEAEER
E25850

68.2°W 67.8°W 67.4°W 67.0°W

B4 2021 IR Z TG ILHEE A B A 1 L

Figure 4 Beluga distribution in northwestern Cumberland Sound in 2021
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Figure 5 Beluga distribution in northwestern Cumberland Sound in 2022
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Figure 7 Beluga distribution in southeastern Cumberland Sound in 2021
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Table 2 Evaluation results of the model’s object detection performance on the test dataset
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Table 3 Comparison of model predictions and manually corrected results in southeastern Cumberland Sound
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A dataset of beluga distribution in the Canadian sub-Arctic
derived from WorldView imagery (2021-2022)

ZHENG Yijie'?, WU Bingyue®, WANG Yaxuan*, LI Guoqing"*
1. Aerospace Information Research Institute, Chinese Academy of Sciences, Beijing 100094, P.R. China
2. School of Electronic, Electrical and Communication Engineering, University of Chinese Academy of
Sciences, Beijing 101408, P.R. China
3. Institute of Geographic Sciences and Natural Resources Research, Chinese Academy of Sciences,
Beijing 100101, P.R. China
4. School of Future Technology, University of Chinese Academy of Sciences, Beijing 101408, P.R. China
*Email: ligq@aircas.ac.cn
Abstract: This dataset was derived from WorldView-2/3 satellite imagery acquired in 2021-2022 over
northwestern and southeastern Cumberland Sound and the Churchill River estuary in the Canadian
sub-Arctic. It contains three annotated classes: beluga, suspected beluga , and harp seal. The dataset was
developed through a workflow combining manual annotation, deep learning inference, and manual
verification. Systematic manual interpretation was first conducted in northwestern Cumberland Sound and
the Churchill River estuary to build training samples for object detection. A trained YOLOvV8 model was
then applied to southeastern Cumberland Sound for large-scale inference, followed by manual review and
correction. The final dataset includes the geolocations of 721 belugas, 477 suspected belugas, and 551 harp
seals. This resource supports studies on the distribution and abundance estimation of belugas and harp seals,
as well as training and evaluation of object detection algorithms, and provides valuable data support for
polar ecological conservation and sustainable development of tourism resources.

Keywords: object detection; beluga whale; WorldView; sub-Arctic region

Dataset Profile
) A dataset of beluga distribution in the Canadian sub-Arctic derived from WorldView
Tide imagery (2021-2022)
Data corresponding author LI Guogqing (ligqg@aircas.ac.cn)
Data authors ZHENG Yijie, WU Bingyue, WANG Yaxuan, LI Guoqing
Time range 2021-2022
Geographical scope Sub-Arctic regions of northern Canada, including northwestern Cumberland Sound
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(66°00'57"-66°42'03"N,  68°0226"W—-66°39'03"W), the Churchill River Estuary
(58°47'38"-58°49'19"N, 94°12'30"W-94°09'05"W), and southeastern Cumberland Sound
(63°50"35"-64°26'35"N, 64°48'25"-64°29'16"W).

Data volume

95 KB

Data format

* shp

Data service system

https://doi.org/10.57760/sciencedb.j00001.01659

Sources of funding

4th IEEE GRSS Student Grand Challenge; Development of an Integrated
Storage—Computing Environment for Remote Sensing Big Data Analysis (Grant No.

E1D7180200).

Dataset composition

The dataset archive contains four directories, each storing beluga distribution data files
from different regions and periods. (1) northwestern Cumberland Sound 2021.shp:
Beluga distribution data for northwestern Cumberland Sound in 2021, including 196
belugas, 215 suspected belugas, and 526 harp seals. 2)
northwestern_Cumberland Sound 2022.shp: Beluga whale distribution data for
northwestern Cumberland Sound in 2022, including 103 belugas, 79 suspected belugas, and
16 harp seals. (3) Churchill River 2022.shp: Beluga whale distribution data for the
Churchill River estuary in 2022, including 378 belugas and 113 suspected belugas. (4)
southeastern Cumberland Sound 2021.shp: Beluga whale distribution data for
southeastern Cumberland Sound in 2021, including 44 belugas, 70 suspected belugas, and 9
harp seals. In each file, the field “label” takes the values of 0, 1, and 2, representing beluga,

suspected beluga, and harp seal, respectively.
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