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BRI B2 B S #F, Hd: (1) China-desertification-history.zip & 1930
20224 12 47 Hh [ 35 AL TS 7E R AR DB S AR A BidlE , #548 5534.3 MB: (2) China-
desertification-future.zip /& 2023-21004F A~ [f] 4L 52 22 5 g A% R o [ S B AL VB HE R AR X
S AR A, i 588 MB.

BaEpE (8 4

(BRE BB TERAL A L)) g “ TR AT T AU AN TG B 46 & Fh R 3R 1 i+ 2
P BRI T R R X ) IR o FEEIEE R AR X RIEEAE B UMAREIERT, &5
RAFTCHEAMIR X IR, (A EPTETREAAL)Y 5+ IR T Kl , ZHE i ot
PR WA, e T B E B R X, RRSEILE] 2030 AR E 10 42 BB A T H
PRl o EDE 2SR o B E R 2 —, @I AN AR 2 B B s 4 R,
A ] RS (R TR AG I B R A X R (] 43 AT, i [ T3 2 thE SRS Ak B v At 1 3 S fr e af R i

HATE WA RR T — 85T 2R EIRE, i TArE LK Z&BUR IS (SPED £
FSCPT B 0 5 A SRR R 5 X T AR AR AR R AR (NDVD | #iR K2 (Albedo)
FIVERI AL B D, BT RPCIRBLIE R (VCD RHRE S MHE5 (TCD A i T 546 Bk
RIS G F IR KGR FE I O Rk A T EE T R RS (1901-2100 4£) 1, {H
ZHEIRES (A EPTATREN ALY W HEE )T B &R AAE 2R, B AR T 52 1 0l &
FHHE COL IR BRI . (Rt AR =K (8] 5 270 1) B S A T 7 R AR XI5, A [
TGS TE KA DI BN A4 v B B SR B Vb ¥R v 1 v K SRR AN TR AL B 76 L B 2 240 11 JB A T 4T
HAG BRI SE R

THE AR 8 P A B 00 0B B ok 1 9 [ R 22 B K 28 ASUAB AT 78 0 AR 77 1) Climate Research
Unit Time Series 4.07 (CRU TS4.07) SR AR S K EBRAR SR EHR] (CMIP6) [
1 19 N AERAES SR . 5T (A E PR A L)) Wb 24850 SORA i X AL
R bR, A7 T 1930-2100 4 b ] Fie A 78 78 R AR X = AL Bdis B2, Dy v [ Ak B A B SR
H5E . AR TR RIS (A S 4 .

AWFRIET (BB EETEAAZDY FRTREARE X, UTE. FT5. TEEHT2X
e hyrh E FE B AT R AR X IR, Bl 24530 ALLE 0.05-0.65 TG . UL 30 45— 3% & 102,
Bl 30 4T S8 H 0 P I EAE b E 5 AL T AR & A2 XA s S AR 3080, WO 75 08 A 1901 SEIFE4

1.1 HIHERIRE

FH T 5 [ SR A7 7 AR X A8 4k (19302022 4F) HU%IE, KUET CRU TS4.07 <
LRGN, AW T AE F %A 4 TP BB K [mm/month] . ¥ E 28T (mm/day],  CF#EEHE N https://cr
udata.uea.ac.uk/cru/data/hrg/cru_ts 4.07/) , Bf[AIESE N 1901-2022 45, FE D HEFE N 0.5° X0.5°

(R #tk: https://crudata.uea.ac.uk/cru/data/hrg/cru_ts 4.07) .
2023-2100 45 A [5G 7 A8 AR X 2 AR A IR Bcdle . 8K 19 A (R 1D BT iZ IR AR
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UG Bt (SSP1-2.6) « HHHEUE S (SSP2-4.5) MwHF s 5t (SSP5-8.5) 3 Mtk mat &2 itk ie
(Shared Socioeconomic Pathway, SSP) T[] CMIP6!I4 kS (A X 8 ds . X 19 A48 8 s % A
G FEI TR B0, Moy, SR [Pa]y EHGEE[W/m?]. R G R [W/m? ) EdE 2RI T CMIP6
BT MG, RN 2023-2100 £, F R HERAR UG AR, ERE 1 CREbhE:
https://cds.climate.copernicus.eu/cdsapp#!/dataset/projections-cmip6?tab=form ) . [% 7K [kg/m?/s]~ #H X
M%)y K& [m/s] (10m) « e CR[K] SRR K Eodf 42 R T 56 [ B 5 A0 25 K% Jm sk
A A BRRE HOREORRE 0 S 5L SN E i 48 ( NASA Earth Exchange Global Daily Downscaled
Projections, NEX-GDDP-CMIP6) U4, W} [a]#5 N 2023-2100 4=, FA 40 #E% A 0.25° X0.25° R
# Hb hik 4 https:/www.nces.nasa.gov/services/data-collections/land-based-products/nex-gddp-cmip6 ) »
Rk COLIREHHRE AR E “HT CMIP6 [fj S AIAR ARG 5t T I RFRIZH K CO iRk LR 9], i
(B 5 FE N 2023-2100 4F, ZEEHER N 1° X1° CREHLEE A https://zenodo.org/record/5021361)

R 1 BHFRFHEFER CMIP6 F RIS BRIRER R 45 R
Table 1 Spatial resolutions of the selected CMIP6 models in the study

e SRR =R IR (GEXEE)
1 ACCESS-CM2 TR E S FR R 2 A LA 2 217 1.875° X1.25°
2 CanESM5 TN R A AR 53 A e 2.813° X2.813°
3 CMCC-ESM2 BRFIR GRS O 0.9375° X0.625
4 CNRM-CM6-1 B E ARSI L-1E B R RS I G 1.389° X 1.406°
5 CNRM-ESM2-1 o E ARSI - B R RS 7T G 1.406° X2.8125°
6 EC-Earth3-Veg-LR W B M R 2R g Bk 1.125° X1.125°
7 FGOALS-g3 rp B2 B RS P ELT 58 T CasESM B % [ A 2.0253° X2°
8 GFDL-ESM4 5 5] [ S v AR U EE R M BRI Ak ) ) 2 5 1° X1.25°
9 HadGEM3-GC31-LL He[E S G R AL E MR AR 1.25° X 1.875°
10 INM-CM4-8 2 sk e B B e 2° X1.5°
11 INM-CM5-0 e k2 B BUE AR 5T 2° X1.6°
12 IPSL-CM6A-LR B35 IR -8 SRR R B 2.5° X1.259°
13 MIROC6 H A IR B A HOR T 1.406° X 1.406°
14 MIROC-ES2L H AR S0 70 AT AN H AR hER A 1F 70 AR 0 3.75° X2.8125°
15 MPI-ESM1-2-LR O B B AR A 0.938° X0.938°
16 MRI-ESM2-0 HASRITRRH AT 1.125° X1.125°
17 NorESM2-MM AR L 0.94° X1.25°
18 TaiESM1 ERCRTI N T2 S R S AR 7 G LR 0.75° X1.25°
19 UKESM1-0-LL WES G A ESFEEA AL 1.25° X1.875°
1.2 HiEAE™

1.2.1 FWFLHE

X AR ) CRU TS4.07 S G Adla £ 1 B K A (2K s . CMIP6 19 BRI . Rk
CO2 ¥ J5E B4 Ho 4% v [ 0 b AT 38 s R M e B3 i20K CRU TS4.07 < R K 45 b i) F K
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[mm/month] FI¥& 7E 5 i [mm/day], CMIP6 SAFML U HE H 1A [Pa) W #HVE R [W/m?]. B HGEE
[W/m?], BLRAR COL ¥R U BR A S 0.25° X 0.25°

122 RREBAEEBTHE
ARICHETHE 2023-2100 FEAEAEBL (PET) Bar, M Yang 26 N H 1% & COL ik

) Penman-Monteith A=, EARu= (1)

U
i3 \& 7%

A+ 7’{(1 +u, [0-34+ 2.4x107(Co0, _300)])}

0.408A(R, —G)+

PET = (D

A A AR 2R AR, 47N kPa/'C; Ry Bon MR SRS, 8479 MI/(m?-d); G
FoRLEAGER, AN MI/(m>d);  y RoRBEE S, AN kPa/C, TRIRKSIRE, AL
NCs up RoRFEHLER 2 m A XGH, BTN m/s; es ROANMIFIKIZE, H00H kPas ed FoR L FRAKIK
JE, HALH kPa; CO; RN KA AR EE, A5 ppm. BT CMIP6 THRIH IR i A
THEAGEE, HIk R G & AR ARG B A IR 50T,

T AR B o SR T FVERAR SR Towin P IME ST B8, MR T 5RAF e, FIFH TR e A0 T 3
—BE A, HHEAKRWT:

e, =0.6108exp 17277 2)
(T +237.3)

_ 4098e, : .

(237.3+7)

ea N] HAHXTR B RH Al e THERARI, AXF:

e, =RH*e 4

y RN, AT R PR, AN
7 =0.665x10"°P (5)

CMIP6 [ XGE A 10 m /= BEHXE, FH Michael Bliss Singer?158 A4 Hi 1) A oK H 4k 2
m F ARG, u, Nz m EEALIIRGE, w2 m m AR XGE, AN m/s, AR

4.87
u,=u, (6)
In(67.82—-5.42)

123 TEHEH

AT LA 30 2 N— 525 B IR, I 2 4P BRI 2 4RI 0 288 Bl THE TR 46850
D , BARnst (7)), TREEHLHSPILE 2,

i(lg" J
~\ PET
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Horb, PR PET; 53 5N SE K BRI AL ZRHLI B AN, @ RORF0

K2 TREZUIR

Table 2 Aridity index grade classification

AIE AI<0.05 0.05<41<0.2 0.2<41<0.5 0.5<A41<0.65 0.65<41
RAREIX W 541X FEKX PR I R 5 X Y X
124 RERIE

ABFFAE 2% 8 (2015-2022 4 J T M0 GE0 10T S48 B9 AL 55 T BERBIL
SGHHRI T A S AL rawmod IBT, KRR T EIGEGIT WAL IERD (R 8) .

A]bc'mOd (t) = A]raw-mod (t) X (#J (8)

[ raw-mod

A A1

bc-mod

(1) ZMERLJERARKT a4, A1 (1) ARKIEHT T R85 ¢ EH

raw-mod

A 2023-2100 4F.

A ELHE AL HE 19302022 4 HA [E S I Ak 78 78 R A= X 38 23 AR AL s DA & 20232100 4EAS [F] 3 =2
FE G UFERAT N b B SRS T AE R AR KSR R I B A B B . O T TR S A, AN
tif M 0. SO A 72 Bl 1930 A [ SR A I AR R A XN S AR AL HE K i A4
history PGDD_0.25 1901 1930.tif, % L3 3. o B FE A E R AR XS 2= AR B s 4 o = 2%
I REFRIX (0.05<4/<02) , 2 REFTEKX (02<47<0.5) , 3RXTRIETFEX (0.524/
<0.65) o VAT RABECN RIS b vk (1 A [ S AT TR R A X I 2 AR A e 4 R SRR W 1 TR,
HAAE1 W . ) O (@ (. ()G Kk () 450 SSP126. SSP245.
SSP585 15t AN [FIAE 4 1 v [ e I A T 7 i 2B XS 2 AR Ah a6 SR . B R A N 3% 4 o

R3 BREXMFLEX

Table 3 Definition of dataset file naming conventions

FF5 X4 230'6-5'8
history £ 3 Hh [ 53¢ 55 4k 18 78 AR X 48 3 s I 2 AR 1 B a0 4
1 history/ssp126/ssp245/ssp585 sspl26. ssp245. ssp585 RF AR L Z L2 FF AR T 1 [H T iR
POTREAE IR A= DX AR SR B 23 AR A B0 42
2 PGDD TR AR R A X 3
3 0.25 0.25°%0.25°7% 8] 43 5
4 YYYY YYYY FIFYYYY B YYYY SR AN S a5

o R, 2025, 10Q2) |5
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(a) 1931-1960 4E; (b) 1961-1990 £%; (c) 1991-2020 4F; (d)2021-2050 4E SSP126; (¢) 2051-2080 4 SSP126; (f) 2071—
2100 4E SSP126; (2)2021-2050 4E SSP245; (h) 2051-2080 4= SSP245; (i) 2071-2100 4E SSP245; (j)2021-2050 4
SSP585; (k) 2051-2080 4 SSP585; (I) 2071-2100 £ SSP585

B1 TEREMBEREXERZ2M (FES: GSXK (2025 02275 )

Figure 1 Spatiotemporal distribution of potential desertification distribution in China

R4 HIBRKAR
Table 4 Dataset components
F5 Py CRS
1 HIE X ATHL 246x193
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FF5 2K /X
2 0 JEFRBAIEE R A X
3 1 FHIX
4 2 FFRX
5 3 TP T 51X

CAWFIESE T CRU ¥ 48 [ i il S 2324, H CRU TS V4.07 < 5308 i FH (03 18 5 125 52
F-PERS AL CADW) J5ikBS), %5755 18 7 WLk x5 8] () ff BRI B A B R 3=, 1 T B Ak
b T8 FOANEE) 5100 53 A7 3 5 DX 358 25 [0 4 4L PRI A 1

NEX-GDDP-CMIP6 #4555 T f i) CMIP6 Mg s B, M i 22 A 1E R 4% ) g )RUBE 77 vk
(BCSD) POV e 4fi AT Ab PR, $ v 1 40 1) 25 () 4 F 04 RO A 50 R I3k H K COL K
Hedm, ST COLMRBEMI A 40 A . Z2 15 MR BRRFAE, ) F I AIR 52 % e 1 A<M i 70 340 A AR
(MAGICC7.0) 27, Az gl [F) $h 244 22 22 5% B AR AR R IR BE BE A2 1 50 N I ARS8 2) CO, 23 [H) 43 A 4k
P, HEOR T ARRSEEA DS, b, AT AR IR R R B

TR 5 20 T4 90 ARG, T FAaHO A B S A 75 K A XS A A Ve B e T
—RYIWEFE, CABFFKZFIH T Thorthwaite A 31T PET, 43 2+ [E 5 BT/ & AL X 1 TH AR
JLFEI K ZAE 33.6%3 47.1%02%30, AT 5 FTH K PET 22T PM A A& CO R E 1) PM A,
S E ZS TG SRS 002 BRI, AR E TH AR AR AR B0 26 b B S A T A R A X3 2R
HA T S R

AR T (BEEPIATREA AL RO TREMr e, TR ETE gET5
A E TR TE R AR X3, 12T AR L, R T SR ORI e TR TE AR
X3, AR RS R AR A R NGRS, JF HoRR N2, 3 AR % 1 22 i - 52 X R
NTEBAIEAE R A X3 72 AR T A XA AR R AT, % XA R A TR A I R, gk
[l I FEOR Za b 3T 7 A JER P AT AN X 5 . ASRAIT T R it — B LRB N SRIE BN B 28 26 A0 T Ak
VTR XIBRZI,  IRN BT ROV Ak i AL VB E AR X3

AT 19302022 A B 5ie B T 78 & A2 DI 75 4041 P 52 30tk DL & 2023-2100 4EAN[F]
He2 M SRR AR N P B A TR R A X SR S 0 A AR BR 4R, N 0 B SRR R A X
e A I NV AN 18 4 3 A S | e SN2 S 3 =B i 9 TR R 7 P2 € 7R S i e el ES I ES b
B ) AR K SR R B AT S AL B VR E PR A AR EESENME.

B4 LN GeoTiff #% 3, W LA ArcGIS. ENVI. python ZF S ETEEHL . s A5,
FH T 5 S0 v G T DO sy s/, 1920 4R I ) HOHE AR AE — 8 AN e 1, 3 1 R S A T
T8 AR DX 32 ) 3 A SR B G — 8 i 2224, E2 5 75 R s 5t B 210 Py v ST R R I ) | A 2 AR
D3t i, AT DA VUGBS HEAT A A, SER S0 1 i X B 1 1 3

o B R, 2025, 10Q2) |7
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Abstract: The dataset is based on the definition of potential desertification areas as outlined in the United
Nations Convention to Combat Desertification. Using global meteorological dataset (CRU TS4.07), data
from 19 climate models in the Coupled Model Intercomparison Project 6 (CMIP6), along with future global
atmospheric CO> concentration data, we applied the Penman-Monteith (PM) formula, considering the
impact of future changes in CO> concentration on potential evapotranspiration. We then calculated the

spatiotemporal variation data of the potential desertification areas in China from 1930 to 2100, , resulting in
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a dataset of spatiotemporal changes in potential desertification areas in China. The data sources are of high

quality and widely recognized, and the inclusion of CO: effects in the PM formula improves the accuracy

of future evapotranspiration estimates. This is the first dataset to provide year-by-year spatiotemporal

variation in potential desertification distribution in China from 1930 to 2100. This dataset can provide

scientific data support for studying long-term trends in desertification risk and supports the planning of

major ecological restoration projects in northern China. It also serves as a valuable reference for developing

China’s medium and long-term strategies to combat desertification and for fulfilling the goals of

international desertification control conventions.

Keywords: Penman-Monteith; potential evapotranspiration; aridity index; CRU; CMIP6

Dataset Profile

Title

A dataset of spatiotemporal changes in potential desertification areas in China (1930-2100)

Data corresponding author

WANG Feng(wangfeng@caf.ac.cn)

Data authors

CAI Yifei, WANG Feng, PAN Xubin, ZHANG Fangmin, REN Guoyu, LU Qi

Time range

1930-2100

Geographical scope

73.5°-135°E; 3.75°-53.5°N

Spatial resolution 0.25°
Data volume 122.3 MB
Data format * tif

Data service system

https://doi.org/10.57760/sciencedb.08395

Sources of funding

Basic Scientific Research Special Fund for Youth Collaborative Innovation Research Group
Project of Chinese Academy of Forestry Sciences (CAFYBB2023ZA009,
CAFYBB2021MC001, CAFYBB2021MC002); National Natural Science Foundation of
China (32171875, 31570710).

Dataset composition

The dataset consists of 2 subsets in total, which are recorded as: (1) China-desertification-
history.zip containing the spatiotemporal changes of potential desertification distribution in
China from 1930 to 2022, with a data volume of 34.3 MB; (2) China-desertification-
future.zip containing the spatiotemporal changes of potential desertification distribution in
China under different shared socioeconomic pathway scenarios from 2023 to 2100, with a

data volume of 88 MB.
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