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1. WmAL)Fse K 5 F ¥k, 20 730070
WE: WAYERAETHN RHIE TR, THEPRREEAFROBRAKN, L
B RPIERFIER TEZ RE, AR TESZ I E 5 P %4 Terra MODIS F»
Landsat TM/ETM+/OLI i% B %44, %45 A RS #= GIS 3 KA # & 20002018 44
B KR AR B AE R . RABIE R T MODIS % ) BIE % X 44 kA
K, BRI R LR LA AR LI T IR BT R £ 6 AR IS K m AR,
Jt ¥ 2 F Landsat TM/ETM+/OLI % & %1% AT B ALAE 35 69 3 ok d AR AR Ay BAE R 36
iE 5 T MODIS #AE#R I H R\, BHREMNA 0.8%, & AT MODIS #
VEFE TG B R B AR LA BT A e RSB SR 6,8 20002018 45 F i 40 1 kST B
K ZHIE AT LS Fo ) K PIEAFAEAZ & (Qo 46 AL RAKLE. TH6K
AR RAERR. HAMSF) R 19a GFERRRK TR, TAHEEF G
TRAT E ACHAE B AR AL 09 vy J JRAR IE XA
KBEF: Fi4,; MODIS; #skidhik; B4L*

WiREE (R) EXEREHN

IEE () &K 20002018 4F 75 I UK A% 5 1E 504 42
BinBEES IR ZE (xj_yao@nwnu.edu.cn)
BEEE BTV WRBRZE . ZheE. mikMg
B ok 1e] vis 200020184
HE X3 HhFE R AL 35 10 4636.53237.255  4:4£99.602100.78°
Z 5 250 m
L6 42.36 MB
BEE R shp, xlsx (E4EA .ZIP #30)
BEE RS R ML http://www.sciencedb.cn/dataSet/handle/634

o [ 2 e K Bt 2 [ 5 o S S P I 6 T H (SKLCS-
OP-2016-10) . [EZK HAA R} A4S (41561016) « FiLITE K%
FHAEZNRITAE IR FHHRITE (NWNU-LKQN-14-4) . FlH
HREHE SR P TAE LI (2013FY111400)

Hed A b T I UKV O B . IOk AR LR A L Ik
BARE (8 4k FAIEAS B KIR RS A3 7 B i R 4 AL, Bt 00
440.85 MB. 66.79 KB. 8.75 KB. 1.43 MB.
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IR IR IR Z G N AEAERUR e, 204 I o 2 3 [ T s 7 2 Rk — 010 i
AR T IR FE X AR AR A e UK, AE R BRARRE TS 50T, WIUKIF RIS [ L5 ¥ T s B2 52 B 3 P A A DR 230,
TIVKABARFAE 2 AL S T/ S5 AR AR, 1R 285 R T ) A A DX 3 M AR A ) R B R s o
(400, JEYKAE KR Pl ) B ZH RS 43, AR AR AN s e X A A e B4, T B R =
B AESMEMAETANMES ) BIUKYHERAET 7R FEE UK K B S5 @ S HER I, Horigik
(A S EEFE IR S . e R as HIAL JFaaTE R O . S8V ml B, BHA I K e 2 E RN
% BUESEEFEIKE . USSR VR 45 3RS [F) I B 4506 R 46 TR AR S 000, S5 UK A i R AiE BT
VKA TR 2 DX S S AR AR B B S AR SE RV A5 3, P G WIVATI AR R WK L
JEE TR VA T 285 2 5 MRV UK P i AR ALE 1) 2 DR R 015, Tl v A i B L D A 3t 5 R B WO TR A )
YERIRAN ] ZAR0T . AL T AR R R BB 2= KA KU PR S04, S B ARAd +43 BURR D7),
HI UK EARAE F A — B2 B2 E AR o082, H T, [ P AR vk T 70 R A B v 3 A
5 MODIS. AVHRR 252 % ¥4, LA K SAR. ASAR 25 5w 85 1 AMSR-E. SMMR A1 SSM/R
ol o R FHACRIOKI RS2 5 ) HBUR 3 B0R 572 BE IR RE 22 S35k X ok R /K 0O, s Bt
BEVENS, FRHOERI 220 A AR P . AR ST 8 N 23 73 HE R (1) Terra MODIS Al Landsat
TM/ETM+/OLI 3EI&FAR, £56 N RS Al GIS HiAR AL 2000-2018 475 Wi K ) e ik £ 4 42
NI 9T R A 2R« WA TR 0K 5 SR 22, [R] I A B4 R 0T T A TR 35 8 v R Ak
ARAK o I 7 g S DX T UK 7T R B L Y

1.1 BEER

AH S 3 T MODIS MODO09GQ %45 7= i #1l Landsat TM/ETM+/OLI & & 544 7= 28 . Ko,
M NASA Mk Chttps://ladsweb.modaps.eosdis.nans.gov) WA T 2000-2018 F1Z H MODIS
MODO09GQ ##77 i (47515 h25v05 Al h26v05, =0 #E% AN 250 m), Lit4) 13 140 5, $dk
iX 1028 GB. M USGS Wi Chttp:/glovis.usgs.gov) #kik 38 52543 #¥% N 30 m ] Landsat
TM/ETM+/OLI 3% 514% (CHIE Sy 133034 F1 133035). SR A< S i (0 80T m A Al
(DEM) ##5°y ASTER GDEM V2 77, MHERFERE T LI 25 B oo 2 5 [R5 = F &
(http://www.gscloud.cn) #3845 . Z%¥5 H H A METI #IZE[E NASA BCA ], J+F 20154F 1 A
6 H UL 1ox 1y MR R /N Bt ARGy &, B8 1500 (30 m). WA XTuEE 1 Frx.

1.2 FEshE
121 ETBEERIF KGR

NHERR B KTE ], AT VS, B BOE 20 B, LT ZLA P BUR S 3R 2 72
R SRBGE VK YE ), TSRk RS,

Bandl-Band2>a

Band1>b
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FH: Band 1 M1 Band 2 43733278 MODIS MOD09GQ H#E 115 1 (4)6). 2 GEAAM) B a filb
NEME, 2 IR S A B B R 90K . e SR OB VKA S RIME, 2% Cf S bk
1545 BARBUK T iE AR 010-2425), £ “ENVI—band math” fF R FH BRI, B a A1 b IR 34T IR BT
B, BHIBEETERSE RS N T HMMERFRIK R e EIARRENEA R, W o f1 b gt
T 58 T HE UKL R i R . A CHET Landsat 3B T H ARSI 0K AR LAIEAE 9351 vk
R EAE, S ANV H R SR, 5 R MODIS $4% H sl Aok fR g5 Rttt , s
1 ERME a 4 0.028, b N 0.05,

99°30'E 100°30'E

B1 BrRXiEE

1.2.2  ETF Landsat BEREGIRIEREHLFE B

TR S AR 32 22 AHE W X R AHIE i 208 A, ASCHEE T Landsat TM/ETMA+/OLI 1K 52
1%, @k N PR T72:3545 2000-2018 4F T /K IBUR 5 . AHOCHH U R BUS), FEIVA R4S
JE AT AR (1 A8 Ak B B A TT DA ZZWEAN T, DR T R AN T H R34S 2010 19 300070 5 85000 43 Al
A5 I A H VR ST A H 4 L.

1.2.3  ET MODIS $HEIREUHE 1 vk vz

NHE TR IR VRS . SEARES . TR AR SE AT AR 4 AN A, RSO IT GG
g5 H e SO T EARIIoK L) CRPSIPKIAR S#va AR it AED S 10% I H A 1A se 4k 45 H I
SE XN AEARBIK LG 90 %6 1 s A 4 v RN 24 Y8 Rk 11 9000 23 ) e SR BBl ok LA
J990% A1 10% i H I, vHE 7 R 200

FUS, if IA20.1x LA
. FUE, if IA>0.9x LA

Phenology of lake ice = ) (2)
BUS, if IA=0.9xLA

BUE, if IA>0.1x LA

A H': FUS (Freeze-up start). FUE (Freeze-up end). BUS (Break-up start) I BUE (Break-up end)
SRR IR VR S,  SEAT VRS, . JTURIHRAN 5E 4 H Rl L4 (Lakearea) F 14 (Icearea) 437l il
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P2
DS IHRIE

THTAARFOKIEAR o £E—DREFC RN, WIOKAEER] (Exist Duration, ED) fRWIVAJ G445 £ 584
VH Rl 2 TR] RIS TRI B s WAVKYH A (Break Duration, BD) ¥8HAVH UG YH fik 42 5€ 4= VM @l 18] (R s 1) BE o
ANFZEFXTVAE R (Freeze Duration, FD) 58 AR AH [RJUS201, SR e TR0 iy 4b O A 058 R
AR PR A, AR SCa% K 15 IA A 1 (Freeze Duration, FD) & SCONTHIVA 5 451 45 28 58 451 Rl R sk 18] 18] %
WVASE AR (Completely Freezing Duration, CFD) & SUNHTH 7€ 4514 45 22 1 UG v Rl e i 8] 18] 5
K W B W UK IR R o

HI T FALHL ¥ MODIS 3B HE RN, ASCRIA Python 1 5 9 5 1 IIARE X MODIS 1B
HAR AT JUATAIE, Si—1 M WGS84 HiBLAMKR R A1 UTM #5582, R 2 S TH vk A b
i, PR HAE R I B B = K BT gt oot . 1B 2 SR T R HP IR

ESN=A
Py

LandsatTM/ETM+/

MOD09GQ 4

OLIEH
l Fii ek
fi b 51 v
l H R
A TR < FEM —e——— ke

VKPR E SR T

v

UK A Ee AR

v

Grit- Wk Ll 53 590 0
10%F190%(1) [ 34

.

—— KRR R ——

TF s 5 1 0 ——— > it

] ) —— —— 5T i 30

eaEH N — ——  WIRAEAEN

iR < — WK R

& 2
1.2.4 ET MODIS ¥ 3B ¥ W vk v B R 2 503

B A EREREE

AT MODO09GQ Al Landsat TM/ETM+/OLI 32K 544%, FIF Python & & % 5 (1) 1A FE e ot
MODO09GQ ## AT fit B 142 SR IRk BORMIR B v 55 55 4 345 31 2000-2018 4R 1) 5 iR vk — (i &,
TR UK A RIS 8 e e g IO T e S die A i T UK L O s AN 5l i s
THEAVKTEAR L] CIBAUK TR AR ABYATE AR D AT SRAS 55 WA vk A R i S F AR A B

<8
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2.1 BIKVEERERE

Hidls Lhshptb UAeit, 18430k, o AHEIR A frfin 4, 412000_2001, #7~2000-20014F75 i
AUk, FiEIEE TRELA P RITGRSS, BFLA BREERe, 3H TRIHGEH
i, ZEAH EREETER. N OREBIRE MR IEM R, S FI12H1H FENHES334AKR) EERE
4A30H (FENHL20) Z IR TRIBL, AR08 — A58 B (UK R A T e A K B R B e

2.2 AUKTE R LA

0 DLExcel XU AEAf, AT 18/ Excel £, AR P LIRAIAF 44 . LL2000-20014F 4%
R, B E 2, K AR B, BARRIEIVKIIAR LU . HE v R G vH o0 A i il VR 25
AN A AR A FRESE H AL, AT BT X 7 W R U R (O B o A ST Bk I T VA R A R R 1 S R 451

(Bl 3, B E R A S AR RO R 5, A& RREEA) (18-31d) %4k B X T /A4 (7-20d) ,
THEMZEL0d. WIVKEIAR EEBIEA G IR E AR, iz e w A R I AT e S IR IR . KU
A KB AR AL 0 2 oK E R AR A DR,

(a) 2000-2001 (b) 2004-2005
100 F 100 |
80 I 80
~®
& ©
60 b < 60
= =
= =
® =
%540 % 40
20 20
D L i J 0 1 1 1 1 1 1 1 hy 1
0 3% 3 77 87 100 340 350 7 15 30 41 60 8 89 100
i e | [ A
(C) 2009-2010 (d) 2015-2016
100 F 100 }
80 | 80
-2 s
360 <60
= =
= |
%40 a0
20} 20
o R o
30 3% 360 060 69 78 100 340 350 365 10 25 42 62 71 85 100
"W ! it [

B3 ARFEMFRENES SHBEE

2.3 HUKPRFHESS B

B UL Excel A7, 3 — Excel H., VEAIME B ULINER | fis. Bt o %1, H A
SRR H W OKIAM 4y, RIS — R KA TR IR G e kg, B8 FEHEE TG
AR SE A VE R, R HEARE (A0 2000/2001) KRKRn—ADEREM G, B. C. D FE 3454
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HHFIT MRS, (FUS). 58445 (FUE). JHRRL (BUS) MIZEAHREE (BUE) HINAIYT A, H
WIYSRHENE LK (dayofyear) (U112 H 9 HAFEMNEE 343 KD KFom. Fu G, H M 151F
INTHVK RS2 6] (day), 2 BINIIVKAEER] (ED = BUE-FUS). WiUKiEREiY] (BD = BUE-BUS)-.
WYAERY (FD=BUE-FUE) MliA5E2ERY (CFD = BUS-FUE).

F 1 20002018 SEFHERIMIVK MBS R IE £

A B C D E F G H I
TGRS | BEGS | JFTMHE | BEWE | BKEE | HEE | B | SaEE

ad (FUS) (FUE) BiBUS) | RBRBUE) H#(ED) (BD) (FD) H#i(cFD)
2000/2001 343 6* 85 92* 114 7 86 79
2001/2002 351 5 92* 98 112 6 93 87
2002/2003 355 4 85* 89* 99 4 85 81
2003/2004 359* 12 79* 88 94 9 76 67
2004/2005 362* 10 69* 87* 90 18 79 59
2005/2006 340 357 86* 100* 125 14 108 94
2006/2007 348 7 90* 96 113 6 89 83
2007/2008 353 4* 97* 102* 114 5 99 93
2008/2009 344 23* 78* 92 113 14 69 55
2009/2010 351 365 78 84* 98 6 84 78
2010/2011 347 361 91* 104 122 13 108 96
2011/2012 350 5* 95 103 118 8 98 90
2012/2013 342 361 88 92 115 4 97 92
2013/2014 350 8 65 83 98 18 75 57
2014/2015 346 3 62* 88> 107 26 85 59
2015/2016 359 12 71* 84* 90 13 72 59
2016/2017 362 24 35% 91 94 56 67 11
2017/2018 359 10 63* 93 99 30 83 53
Py 350 7 78 93 107 14 86 72
W7 22 32 62 21 32 52 41 85

AL 0.26 0.32 -1.67 -0.22 —0.48 1.45 -0.55 -1.98

H: *RAARENEH, REEKN I
24 KEBREHHE

B Ulshpts U7, 5190 shpefile SO, SO 4% I8 AE 4y i 44 W12018.shp. JE@ MR 8%, M
I BEAMIRFRFID. Shape. WAL FR . SHIE BT OXALER . IHIFFOY AR AR WAVATEIAR « 3 KA
T TR .

www.csdata.org
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31 AL HWMEEERRE

ENT B R S A E IR A G e s, WAL ARG IeE 50% T yA A g6
ErEEHEBRAE AN (RIEASTIR B4 T T 70 R A8 e A i T R BT P AR MR 2 ), iR ZE AT
TR

-t 3)

KA U, MIAREWRZE; A NS R0 p NI THERFNE B G IRNTE
TR0 SRR 22 P45 9£0.1 % o
3.2 BRMEEIRBUH VKT AR #3&E F M R AR PR VP4

Kl 4 2014 4E 2 A 22 HEBEEESIRM, 3T Landsat ETM+544% N T H AL 3 (K3 oK i AR
4 125.66 km?, 2T MODIS MOD09GQ %4 F F BRIE VA TR L AW vK A A 4 092.17 km?, PR ZE

R 0.8%, K] Landsat ETM-+1E &2 4 A1 MODIS $ifs Bk B i1 oK i AR B 8 i) — 35k, A
AT HERA IR UK o

(o) BEERMER

B4 2014 42 H 22 HHEEHE KRG

3.3 MODIS BB # =B miEmiRE

T MODIS MOD09GQ i 42HL 2000-2018 AEF5 HFMITHI UK YR BRI, 52 78 75 50,
BB SEAS UK YR BE TS R H RN, St BoRfE BRSO FOF RN kiR 2N 3 d.

ARSI T B0 0 HER N 250 my IFE] 73 #8304 1 d B9 MODIS MOD09GQ %, Il B i%
BT I UKRAE 2, R BTN F IR 1A 18] 51 R UK P e R AL B 4, R o It
TR 2 3 AR AR ST RIS (8] 7 S UK RS AL R 5 o 8 I A K e AN ] e 391 K £
Giitordr, TLMSRIHEEEIE 2000-2018 ] FEIUK I RREASAG S, TRt — x5 il e 1 2
e CWKIE D FEIT S, LA BRI I 75 ek sy S K T AR S VA R R R O B, g i o i X3 U A 22
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AR R RN SR S B S it o 75 VM DK T B EE R K R v Kt v SE R T2 R B i 7 i 2 4
R R, DA IR AR ERER S . AN KR SR SR I 2000-2018 R R KR
KBRS T IE 19 a SKRETHHFEIAZACDUIR,  FTAE D9l vamt 7EAH 5 Uk i R At 2odfs

A HGHE AR AR J5 W] A8 SCHF ESRI Shapefile SO % 2B 3EAE B R Ge 44 (Un AreGISMapGIS.
Maplnfo 25 ) BB AF 44 (40 ERDAS. ENVI. PCI%5) BT, Bon. i, &5, it
1 AT 3 I 3K S BT K B e e S At e ik S A . AB R A&7 Shapefile Al Excel SCAFHE
3, Hrb Shapefile i S MHERE LR WGS-84, “FIHALFRGE—FKF UTM £5%, W B T4
THE AR AR A S AR R 25 28 RS vT B R nT i R, IR I BER 2000 4 DR 28 %
ol = I KBRS 7, A AU I AR UK R (s S, o e B DX O A 3R AR
A 7 AP R (A B 4 A

& NASA DACC %#E F 04 AL MODIS MODO09GQ 7= St s A2 E s R 25 )5 (USGS)
PLALfY Landsat TM/ETM-+/OLI $414 50

BT (1993—), Lo, HilEE N, WL, W77 ROk E. R BRI TIE: iR
JUBLIRSIE: K

e (1980—), 5, WWPEEE AN, it EIEER, W77 R G BROR S UK AR fL .
F BRI TAE: TR RS

e (1992—), J, W)INE SN, WA, BFe)imh GIS #it 5k . FEAME TIE:
Y 5 kAL FRARAD

sk (1990—>, 5, HiR-FEA, WiLersd, 7 mh 3S BR 5UKEE Ak, EEK
HTAE: s Tk
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A dataset of lake ice phenology in Qinghai Lake from 2000 to 2018

Qi Miaomiao', Yao Xiaojun'*, Li Xiaofeng!, Gao Yongpeng!
1. College of Geography and Environmental Sciences, Northwest Normal University, Lanzhou 730070, P.
R. China
*Email: Xj_yao@nwnu.edu.cn
Abstract: Lake ice phenology is considered a sensitive indicator of regional climate change. Qinghai Lake
is the largest saltwater lake in China. Its lake ice phenological characters and changes have attracted much
attention. Based on remote sensing datasets including the MOD09GQ surface reflectance product and
Landsat TM/ETM+/OLI images, a dataset of lake ice phenology in Qinghai Lake from 2000 to 2018 was
built by using RS and GIS technologies. Due to spectral differences between lake ice and lake water, the
method of threshold segmentation was adopted to extract the ice area of Qinghai Lake based on MOD09GQ
product, which was achieved by setting a reflectance threshold for red band and a reflectance difference
threshold between red and near-infrared bands. The extracted ice area was then validated against the visually
interpreted ice area based on Landsat TM/ETM+/OLI images, which showed a relative error of 0.8% only.
This dataset includes ice-water vector boundary data, area ratio, and phenological characters in Qinghai Lake

from 2000 to 2018. Specifically, phenological information records the start and end dates of lake freeze-up

www.csdata.org



20002018 FEH WG HIHIKIIERESIESE Cs

)
DERSRE

and break-up, freeze-up periods, etc. This dataset provides an important reference for exploring the spatio-
temporal characteristics of lake ice in Qinghai Lake, as well as for formulating responses of lake ice-based
climate changes in the region.

Keywords: Qinghai Lake; MODIS; lake ice phenology; threshold method

Dataset Profile
Title A dataset of lake ice phenology in Qinghai Lake from 2000 to 2018
Data corresponding author Yao Xiaojun (xj_yao@nwnu.edu.cn)
Data authors Qi Miaomiao, Yao Xiaojun, Li Xiaofeng, Gao Yongpeng
Time range 2000-2018
Geographical scope 36.53<=37.25°N, 99.60=-100.78°E
Spatial resolution 250 m
Data volume 42.36 MB
Data format *.shp, *.xIsx
Data service system http://www.sciencedb.cn/dataSet/handle/634

Open Foundation of the State Key Laboratory of Cryosphere Sciences, CAS (SKLCS-
OP-2016-10); National Natural Science Foundation of China (No. 41561016);
Sources of funding Research Capability Promoting Project for Young Scholars of Northwest Normal
University (No. NWNU-LKQN-14-4); National Basic Work Program of MST (No.
2013FY111400).

This dataset includes four parts of data: ice-water vector boundary data, lake ice area
ratio, and lake ice phenological characters in Qinghai Lake from 2000 to 2018, which
are stored in the following four files:

1. Lake ice vector boundary data of Qinghai Lake from 2000 to 2018. ZIP, with a data
volume of 40.85 MB;

Dataset composition 2. Lake ice area ratio of Qinghai Lake from 2000 to 2018. ZIP, with a data volume of
66.79 KB;

3. Lake ice phenological characters in Qinghai Lake from 2000 to 2018. ZIP, with a
data volume of 8.75 KB;

4. Water vector boundary data of Qinghai Lake from 2000 to 2018. ZIP, with a data
volume of 1.43 MB.
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