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X R BRKFIRE A E & AR TR T 69 52 1F R, AR T Google
Earth Engine (GEE) F4&, #& 7 2000-2024 K 018 5 7 69 sk b B & & F 345
% (Modified Perpendicular Drought Index, MPDI) #3824 . A% 3% % v MODO09A1
WA BRI EF AR, 2L HBAE. BRYHBLFRERLLRE, 462
— LA g 4 (NDVI) Aot & £ (f) 280+ H, Atk s%d A+ F45 4 (PDI)
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csa 2000-2024 4RI IR MPDIZ4E 500 m ¥R

TRERA RN SR TR R AIRKRE, BASIR. KR SR A
SRR 2 A AR S AR G A e VA B E R DL ], 2 XA D B A O AR M AT R AR
SuepbE, ERERES AR EWEFERT, TR N, BT 285 R XK
BRI RO AT HR R R 24,

T, IV I AR Gl S I, BORKE R, (HSZ IR Tl SR R, XEDASEI
I HER A IO, MR, BERECORE mVET. BRI, ARG S, CRONIX
WA ROk TR, BT ORE N T2, WEE T 24540 (Perpendicular Drought Index,
PDD) . A H T 840 (Modified Perpendicular Drought Index, MPDI) 3 & A 4% T 5 #5844
(Temperature Vegetation Dryness Index, TVDID) %5, 4R [ 4 Fif 28 J&k - 52 0l 1) 3 ZEHRHESEU-1, PDI
FERR L2 N RIS, EAE P s AR 75 (X 5 AR A R TS AT R B . TVDIL i A bl i
K5 R P AE B AR = MRS B, (B S e s PR M R 7 i, AR S A B A
IR XA Z IR . &% R A E , MPDI I 51 NEHE &5 5 (fv) AEIRIER T, T ER T AE AR
X R E R, AR R A DL R A G DX R I SE AL B T e S e U0, O IE R R
o N P E e Je Uy I UAs), ARk, B N AR MPDI SRR S R 5 RIS DR T RS T
Tao 5% (2021) #4572+ MPDI - NDVI H#RE 2 AL, s SO 30 5 S, 36k 17 3
X 3K G AR A I FEBUREDS); Lu %8 (2022) JET- MPDI A1 [HElE 7505, SEILT 16 m @4 #
H R LIRS A5 S U7 Nie 5 (20200 #£F GF-1 WFV 5 Landsat-8 OLI #(#f8 R4t tbi: 1 PDI.
VAPDI 5 MPDI ) 3R Sy th g, 45 RRW], =MIEHERE (0-10 cm) 3R P
B, i MPDI7ERJZ b B S iR R tt, £ 1% - B FRXHRELEEE R
Mieh BA R o D4,

AEHEFET GEE T &, HH 2000 - 2024 fFA K (55 80 - 290 K) MODO09AIL #i#, it
ERACH L B RIS TR IR, tH RS R E T R AR % (MPDD |, FROUALI AR
FIE RIS, MR TR T R R 5, iR R T 5 3h 25 M 5 K BRI AL BE &
RMERBEOASEE, IFAH B TR T R F RN S AR 5 A

1.1 EHERIR
ABHEEEAH F 20002024 4FIZAF A K2 80-290 K,3 H 20 H - 10 A 16 H)MODIS MOD09A 1
V61 ARG = 5, ARG H26V05. H27V05, Eamt a0 #8% R 8 K. ZE %R N 500 m.

TETTRIER S 14 A I [ 20K ) 1R L VDR H il ot (https://www.nede.ac.cn/) RIS,
1.2 R

B IETHRA S iEFRE SR L, ZREVE M hER BN TE, &5 i 5K S -
TETAT A e M B Y LR 33°41746" - 37°24/30"N, 103°58'18" - 110°16'28"E, m&HH . TE B HIEX
e =4 (X) , M 1343 TP A AR, TREK 818 AHE (WKE 1) . ZiHEik k2
I 25 VY 5 AR AR (0] 0 SRR AIE , S AR P O ) M 3408 B, M & 225852 3000 m.
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Figure 1 Schematic diagram of the geographical location of the Weihe River Basin
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Figure 2 Technical workflow for data production
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1.3.1 HEHiLLE

PLVB VT 7 X 4, W B = B B <15%, HRIEE[AIFE AL (2000-2024 42) FHIEFT & 24 1)
SGEAE; XTSRS GBI AT AL . B L) R AR e DL K UG B AR EAL
TRALEL . B0 RE— AR K ZE (55 80-290 KD , KA HE A B IEXT MODO9AL B 7 £ 4 AT 14
TS A, AR R RO 3R A%, BT IR IR B St & B AR AT 38T, SR
TF R EOTH M TIFF 8% OMHE S0 7= 5, 2R B 4R H WGS 1984 s AR &, 25 (8] 4y
N 500 m, B[R FEFNERE.

1.3.2 H—E#ESE (NDVD HE

NDVI & e Mt F A AR DL S e S SR I B 224, Tz B TS BT A A,
TRV ST T GURP . Fe T MODO9AT idhs ™ fv, THELVE IR NDVI #ids . B TR AT

= (D

+

KA Rreas Ruir 73 M RNLLI G BERNIT A1 4% B I HIER S 5 6.
133 BEHEDE () iHHE

W EGE (fv) &R R E RO EE SR, 0 E ONAE Y TE T 5 B4 AR
5 GETE XU TR 4 b 23RN AR T R A A A 0 A R, R VPG 2R S R G FER
WSS RIS T2 —2, JET NDVI 3, R H 228 50 455 3 2226156} I o it $uk i3k 47
B EE, B — A RE T NDVIE S X8 K (NDVIe) Fl#/N (NDVIy,) NDVI
HZ R ZE R, SEUN R A 4 7 26 FE I A A . BRI AT

f o1 NDVL, ~NDVI oo (2)
NDVI,, +NDVI,,.

s NDVIvins NDVIvas 53 555 N AR A% 100%78 55 5 1 NDVI B . R38R 7] 51, NDVIins
NDVIyx W EAS X 8] 53 514 0.05%F1 99.95%. K, Giit#F 57X ) NDVI A, kBt v & {5 X (7]
HIoN 0.05%H] NDVI B KAE N NDVivi, BAZ X IEIFIN 99.95%F) NDVI B KAE N NDVive, FE3E47H
MNt& .

134 TELPEMITE

LR KA B & MPDI 51 R L Sy i i S T T Al SR AR L (Y 6 B REAE, B2 T 2000 - 2024
FEWIA)IZAE 1) MODO9A L B8 77 i, 24006 (Red) SiTLZIAN (Nir) JBOR R — 4864541 4% 1A)
H,  EECI AR AR O RHAT YRR AT, LGS B IR RO 4150,

= + (3)

Hr, M oNHIEERR, REREELDCGIEL B2 MR RS b ohEE, K
W 3BT OO R AL B R 2 AE R R IT ) Red - Nir BUR BIBHATZMELGS (B13) , &%
MEEA S BRI 2021 FERI AR (Pg RER?=0.85) 1N THIRLSH, M=0.80.
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Figure 3 Fitted parameters of soil line slope (M)
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FE R R A 2 DO R B S e v, BG5BT S I s R S B . BARTHEA
ot R 4-15],

=+ -~ C. .+ ) (5)
a- W 2+1

N Rureas Ry vir 73 ARG S BRI A AE 215 BONI 20 AMp B SO SR B, f WA 7
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B4 HHBEETREER (MPDD 7=
Figure 4 Modified Perpendicular Drought Index (MPDI) Product
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Figure 5 Spatial distribution of land use types
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CSa\la 20002024 £EIEI LI MPDI Z4E 500 m $#E4E
DEH PR

SEME, FET GEE P& X MODIS 8 KA B % S #77 i MODO09A1 #E47 R G i S 4%, Bkl
5N

(D TR ME IR HE B state_1 km B 3 HIAEE, HAEE o -1 A EERR
ZRE (00 AFEZ, 01 NAHIE, 10 MR =, 1L NA D) » FB2uRRaHE (0 LR,
1AM » URE. FEETEAEE R, ZEoobmid hEUE T,

(2) RAZBGTPARBOFH G XA ERE, URE “Tox. TR KA G T /525
AT, G DR B MR s AR DB AT R S B k.

(3) HEEALIR S, Syt — AT I 2 AR SR, R AP IR 7 V20 S AR G 1 2 {1 X 35
HEAT AN, SRV VBN 3X3 800, RRBUNIELTE, RIUELE R HRIE Bl A X 6 RAR e AT I &
AR ] e AR 75

2000

b T e ¢

0 0.5 — km

Bl6 MHWEEZE (f) ZERN

Figure 6 Spatial distribution of vegetation cover (f;)

3.2 MPDI 5552l 383 B W B AE SR o i
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BATAE SR 5 BT . TR R (] 7) , MPDI 5 0-10 cm Sl 3530 1 2 18] 42 4E B35 1
FF XK FR, Pearson M5 REN-0.26, HiEIL T P<0.001 (8 ZFMWK TR, X—4RKIUE T
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Figure 7 Correlation between MPDI and measured soil moisture (0—10cm)
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A dataset of 500 m annual MPDI data for the Weihe River Basin
from 2000 to 2024

TIAN Chenchen'?, KANG Yaqin?*?, FENG Keting!**
1. State Key Laboratory of Loess Science, Institute of Earth Environment, Chinese Academy of Sciences,
Xi’an 710061, P.R. China
2. Loess Science Data Center, Institute of Earth Environment, Chinese Academy of Sciences, Xi’an 710061,
P.R. China
3. College of Geography and Environment Sciences, Northwest Normal University, Lanzhou 730070, P.R.
China
*Email: fengketing@ieecas.cn
Abstract: Drought, as one of the primary meteorological disasters affecting agricultural production and
ecological security, holds significant importance for regional water resource management through
long-term dynamic monitoring. To address the practical needs of drought monitoring in the Wei River
Basin, an improved vertical drought index (Modified Perpendicular Drought Index, MPDI) dataset, based
on the traditional Perpendicular Drought Index (PDI), was constructed spanning a long-term time series
from 2000 to 2024, using the Google Earth Engine (GEE) platform. This dataset is based on the MOD09A1
surface reflectance product and has undergone standard preprocessing procedures, including cloud masking
and projection transformation. It combines the calculation of the normalized difference vegetation index
(NDVI) and vegetation coverage (f,) parameters, and incorporates a vegetation coverage factor into the
traditional perpendicular drought index (PDI) model to generate annual drought monitoring products with a
spatial resolution of 500 m. To ensure data accuracy and consistency, this study implemented strict quality
control measures during the dataset construction process, including cloud cover screening and filling, soil
line equation fitting (R? > 0.85), and correlation analysis with measured soil moisture observations. This
dataset provides a reliable basis for assessing the frequency, intensity, and spatial expansion trends of
drought events in the Wei River Basin, and can provide strong support for regional drought dynamic
monitoring, refined water resource management, disaster risk assessment and related research.
Keywords: Weihe River Basin; Modified Perpendicular Drought Index (MPDI); GEE platform;
MODO09A1; drought monitoring
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Dataset Profile

Title

A dataset of 500 m annual MPDI data for the Weihe River Basin from 2000 to 2024

Data corresponding author

FENG Keting (fengketing@ieecas.cn)

Data authors

TIAN Chenchen, KANG Yagqin, FENG Keting

Time range

2000-2024

Geographical scope

33°41'46"-37°24'30"N, 103°58'18"-110°16"28"E

Spatial resolution 500 m
Data volume 111.45 MB
Data format * tif

Data service system

https://doi.org/10.12262/1sdc.17045.2447
http://www.scidb.cn/doi/10.12262/1sdc.17045.2447

Sources of funding

The Independent Deployment Project of the State Key Laboratory of Loess Science
(E452840100)

Dataset composition

The dataset consists of a total of 25 data files storing annual MPDI data for the period
2000-2024.
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