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Biodiversity information resources. | 1. Environmental data
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Abstract: Environmental data are the basis for addressing many important ecological issues, including bio-
diversity distribution patterns, mechanisms of biodiversity formation and maintenance, and species conserva-
tion. Recently, many types of environment data at regional and global scales have dramatically increased,
with the continuous expansion of global environment monitoring networks and emergence of new monitoring
technologies. However, the vast amounts of data are scattered all around the world, making it much more dif-
ficult for biodiversity researchers to access detailed information and use these data efficiently. In this paper,
we combine the main sources of environmental datasets, and classify them into five major groups, including
(1) climate, (2) topography, soil and habitat heterogeneity, (3) land cover, (4) hydrology variables, and (5)
other data sets. We then select several datasets with high-frequency usage to briefly introduce the data source,
data structure, data availability, and data quality. We also select several previous studies to showcase the use
of these datasets. In summary, we include 45 environmental data sets in this paper, covering several fre-
quently used data in ecology (e.g., WorldClim and Harmonized World Soil Database), as well as some latest
released or seldom used data (e.g., climate change velocity, EarthEnv habitat heterogeneity data, global forest
coverage data, and global light pollution data). In addition, it is important to point out that these data sets are
only a small fraction of currently available and continuously increasing environmental data. Overall, we hope
that the incomplete list of environmental data can provide guidelines for researchers to select and utilize them
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and other similar data accurately and effectively.
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SR @RS, DL TIPCC A SR A ik A AL i A
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NA). B3 M ClimateSA (http:/tinyurl.com/Climate
SA). EX#MClimateEU (http:/tinyurl.com/ClimateEU)
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BRI A5 X 25 24 (Global Historical Clim-
atology Network, GHCN) & — M R uli mi2x &
¥ ££ (https://www.ncdc.noaa.gov/data-access/la-
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Monthly P ~F 34 £ - GHCN-Daily #4142 ER 180
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(https://dds.cr.usgs.gov/srtm/) 7 i Y Fl A 60° SF60°
N, 25 4Bk A 180%. H ATSRTM AR F1I %
(1) 8537 i A A CGIAR-CSI SRTM v4.1 (Jarvis et al,
2008), Fd 2= R N30 mo H20034F AT KA
DL, 865 A 2980 Z M. fl,
Razafindrajao%(2017) s F SRTM =y F2 £ 85 % Ey ik
i DX G R} 4 B OR B R HEAT T VR AL .
SzabolesZ5(2017)% I SRTMEHE 43 4 1 Bl /K 2 JE .
Hh X ARSI Z R A . Ak, TSR HAE,
SRTMEHE 7E 3 F FRS & FIEAA TR — AN R 2 A,
A 955 FR MR 7 55 DX RN A AR 2% 4 IX 10 B3 5 3 i 1
(FRPRAEEE, 2016) LA S 75 111 1 K Uk 25 135 5 A 204
RIS A X ] R NI B e R, Y AR
W FEFATAS BT SRTM B AT & 1IE . 40, Su
FGuo (2014)F] FHNLEEOE TR i 70 i 7 A A
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SRTMEHE7E F A2 L AR Z T IE . Yue%5(2012)
EELT HE 9SG X AT B 5T, SR T HASM
(High Accuracy Surface Modelling) i T & 45 ) 77 v,
X SRTMAE Ly T Igfe 73 45 4 ik s B2 1 X 504 3k
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VI oA, 75X B A sk R BE R e v, i B T
SRTM i F2 £ 45 Sk F SAH B IR 3 B L 358 ) (3 PR 4%,
2013)F1 431 F (Nolan & Fatland, 2013)%% .

FH T SRTM 4 ij hig 4 (1) 7 % 6 [ A 45 60° N
F160° SLAAMIX 45k, Robinson%(2014)i# if % &
CGIAR-CSI SRTM. ASTER GDEMAIGLSDEM =/
P B AR R, L T — B8 5 AR 1% 1 i
R )4 %2 EarthEnv-DEMO0 (http://www.earthen



514 Bk RUBESE: AR REVEAS R T BRSO 57
v.org/DEM), HEHE 2 E #5890 mo TRk 2. BREEEHESF, SoilGridsikhil & 1 2 FMODIS

T SRTM B 75 HUHf ¥ FE AR S BN E, %8
IR T A0 K3k . Barton®5(2017)3E HL T % H 4
S R i X SR A HE, 45 AR NSRS
B R, i 7 ARIRUKIA LR NG 5) 5 o0&
Z AR A o BorrelliSF(2013) 7E WAt A FiLMY 4= 2k 4
i ) FH AR A 0 - 358 45 1k R S e S R T i 80
TSy ESAETN

22 TIRHIE

M IE & BERR A A 20 oL o ol AR
Harmonized World Soil Database (HWSD, http://web-
archive.iiasa.ac.at/Research/LUC/External-World-soil-
database/HTML/)#i45 4= BKYE Hl 4 16,0002 4> - 138 1
Ao Bl A A 4 HE R N30 arc-second
(Nachtergaele et al, 2012). % H4 45 C 4% 8 H 2 A4
BB (Poorter et al, 2016). LWL FEME 54 4
RYIfEK R (Poorter et al, 2015) P44 T
(van Andel et al, 2015). £ 7K 3 %(Stisen & Tumbo,
2015)% K REEVE R W98 TAEH .

YT HWSDEE 173 240, HE LA 2 — L&
WFFE A 75 %, Hengl%:(2017)/EHWSDHE i L il F
DUk B, R R I A A) r HERAR ] 1250 m,
HEOL T A A BROE 82 1 £ B4 4 SoilGrids
(https://www.soilgrids.org/). 1ZEHEEN 135 8 14y
N9, BIE LA NIRE . LRHERE Z HpH

(Moderate Resolution Imaging Spectroradiometer)i
JRHGE P S AE 0 H E) L 8] R b P 2 i FE A
S WorldClim (155 F B K Bodls o 12 50908 4R ) 4= BT 4K
P AT DL G 7E [0 3t e 1] B AT 308 A A T 7R 1
SO AR B R EEH . Moulatlet¥5(2017) E
FO. Byl ) 5 43k R I AR, XA
HWSD#SoilGrids7E P 113> - e 4f B2 AT LU AL,
R IHE T HWSDHSoil Grids i it Kiedfs fir g 3 1) 1=l )9
BT AOR AT, 11 HLSoil Grids 8 7% #MHWSDTE £ 43
R PETT T HI A A2 o
23 HEBRRBMHIE

NITTAERETEN GL R T s e L AL
A3 S 5 M B, Tuanmu Fl Jetz (2015) 3 F X
MODISE B 147 40 PR AT 2 FR 48 58 A4 FR LE VI
(Enhanced Vegetation Index)¥(#s, JF& T —& 0¥
FIN1 km B Bl AR S R G AR B S o A AR
EarthEnv-Habitat Heterogeneity (http://www.earthenv.
org/texture). ZEPELEE E1 km. 5 kmAI25 km—
FpANTR) 23 18] 7 HE 2 s, B dfe N — B A A8
N AREGERD. Hh, I ARERR R X
15 N BT MRS (pixels) I EVI A A3 4 2 5 AN [ 24 i
AR AR B AR B U SR A A — A X
B M TE] AR EVIZL & ) H BB (Tuanmu & Jetz,
2015).

1 L2HKEERRMEAMNETE. EVI: ERBEFIEHGRIRE: http://www.earthenv.or g/texture).
Table 1 Texture measures from Global Habitat Heterogeneity. EVI, Enhanced vegetation index (Source: http://www.earthenv.org/

texture).
S5 Metric M Measure
—kh A AR E R HL Coefficient of variation EVIFIFRHESBUE Normalized dispersion of EVI
First-order ¥J5)FE Evenness EVIHI¥Z]fE Evenness of EVI
variables
il Range EVIJiH Range of EVI
Shannon?s %1 EVIf Z £ Diversity of EVI
Simpson i % EVIFIZ P, Diversity of EVI
Fr#EZ Standard deviation EVIF S #UE Dispersion of EVI
Zh A XL Contrast AHAT A 2 [HE VIR Ha Bom Az 5
Second-order Exponentially weighted difference in EVI between adjacent pixels
variables

AHKE Correlation
=521 Dissimilarity
J# Entropy

[tk Homogeneity
i X{E Maximum
— &% Uniformity

AR 2 [RIEVIFIZE 52 & Linear dependency of EVI on adjacent pixels
AHABHIHE 2 [RIEVII 2 5% Difference in EVI between adjacent pixels

EVIfTCJ7E Disorderliness of EVI

AHARHIH 2 [ EVIFIAR{EL: Similarity of EVI between adjacent pixels

AHABHHE 2 [RIEVIFIHE #4440 & Dominance of EVI combinations between adjacent pixels
EVIFIA 7P Orderliness of EVI
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+ 3 78 55 A5 B H AR AR S ER R G Bh H
PR CEE, WAV Z R T IS 5
VL AN B/D [ — BB 4> (Pielke et al, 1998). UT4E
S, )P 8 TR A T AR A AU U RN - 7 B AR A
THI A 98 H 23 22, FLEHR RS B A0 i A3 31 T 4%
KIFEFt o AR5 IARIARTE 55 80 1 7 56 7 7 T
FHOG B SR AT T ZE AN 2H (B 3R2) o
31 ZIRHTMBERETHHE

Y T A BRI [ P AR R B O A e DL R
SF YR 4 HE AR A i), Hansen %5 (2013) F)
Landsat-7 T 2 54 5 ¥ 21 7 2000-20124E (730 m

R R ARM A o 5L, FFIE TSR,

E Ik U 1) 4 TR AR P73 265 T B A 230 3 k0 90 Al
80T km’ (IR o % AR AR TE 55 ¥ I AT LA
vl B T 3 (http://earthenginepartners.appspot.com/
science-2013-global-forest). & 1% ¥ ¢, Haddad
S5 (201 5)7E X4 BR 1) AR AR AL AR FE B 72 15
T AERTO% B RRARER HAL A A AR kmih 25 1 45
e, JHE W B AL = R B BRAE Y 2 e
AN [RI R B 1 FAIG - Margono%5(2014) 5 F iZ AR K
T o5 5 A0 B 4 BT T 20002012 4[] [ A7 4 A2 4k,
IR FE JE U 7 A2 4 R0 N AR 55 2 B
PAHIX, i 6.02 MhafARARIE 2%, BISFH54
TRl R B AR AR TS 25 AR 1511447,600 ha.

K% T Hansen“5(2013) ) T.1E, Simard%5(2011)f#
FH#& 4 E1ICESat (Ice, Cloud, and Land Elevation Sat-
ellite) - [FIGLAS (Geoscience Laser Altimeter System)
CRRIEE, M T 1 km %S 8] 8 B4 BRAR AR
76 JZ 1 F i ¥ (http://lidarradar jpl.nasa.gov) . 3 T-1%
B, HRE I o IR 7 — &% TAF. Hayashi%
(2013)iEid 5 H A 1 AL 18 A 25 1 X 1) 4 1 o 25
e, Sz s HE AT 7 3E . Zhang
S5 (2016)8 i B A i B S A AR R IR, A T
AERMOE JZ = S SRR P s SR DL AT
HHARRERNFZ AR R BT HRMMIE)Z 5 A
A a2 TRl A S, 2R A A T AN [F] X35
(1] 7% K A2 W & 10 Al 11 F 9T R (Zhang et al, 2014;
Margolis et al, 2015; Avitabile et al, 2016).

32 kLM BERHTHHIE
A ER 7S S5 AR 2 T AR AR

b2 )52 44 0% 2 (1) E BEAE JE KU (Ellis et al, 2013).
BT RE T B L ) 78 55 HdE S MODIS
LandCover A1 GlobCover 45 . MODIS LandCover
(https://webmap.ornl.gov/ogc/dataset.jsp?ds_id=10004)
FEFET Aquafil Terra P TL A 7£2001-2007 4 7] 1) 4
BRI RGBT SL B A, L A I R
500 m. Hdls LSTR85 002K, X507 %5391
FEIGBP 4 BRAE #5225 77 % (IGBP Global Vegetation
Classification Scheme). 55 = K 2277 % (University
of Maryland Scheme). MODISIILAI/fPAR ;2577 %
(MODIS-Derived LAI/fPAR Scheme). MODISH]{4
WA 7177 22 (MODIS-Derived Net Primary Pro-
duction Scheme) 118 47) Ll G5 114 J7 % (Plant Func-
tional Type Scheme). GlobCoverZ{(# (http://due.esrin.
esa.int/page_globcover.php) & H T KK I it ==
(European Space Agency)i s [ 178 o5 il 1
R, 2 4R AL 520044 12 H 22200646 5 %2009
R 212 7 W B I B, FLEE s R o R
4300 m. 534k, TuanmuFiJetz (2014)%F O Hidi 4
FE 7 i B P B SR EAT 04T IS, AL T — %
S (1) 4> Bk L Hb 75 35 204 £ BarthEnv-Landcover
(http://www.earthenv.org/landcover) . 1% £ 4 1H] [7] 22
IRTFIL, AR B3 1 kme Horb G FG 1) L1
B 5 A T SR AR T BRI AR SR AR
VR AR JRASHR ST UKE R it
AT ] K AR 55

R Bk TAESN, 3 ER KA LT K 4k
- B e LA A 4 & 4 GlobalLand30 A1
FROM-GLC (Finer Resolution Observation and Mon-
itoring of Global Land Cover)th7E E Br_ =4 71
M52 . GlobalLand30 (http://globallandcover.
com/home/background.aspx) A& [E 58 & fitli b #E 45 &
HR0y i F Landsat Thematic Mapper (TM)%(# A1+
B PR 45 0k R A B 2O AR A — AN
HhBR R ILA380° LA Py Fifi 1 105 6] Fry b 2 783 5 K04 48,
FOEAE > 9130930 me BRI AR X
foith 22 78 o5 Kcdis . 4sBRMODIS NDVI (J4—{b At
FRHO W] I . R ERELRH S B . &b
R (SR AR . B, VK125 ANTE 2R
PR AR AR S - FROM-GLC 238 #2407t 78 H B\
#: F20104F Landsat TM #ll Landsat Enhanced TM
Plus (ETM-) 38 B EHE BT 111930 m= 8] 43 HER
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H 4Bk 13 78 55 L (Gong et al, 2013), £k ] LA
M 4 3% T i (http:/data.ess.tsinghua.edu.cn/) »

4 KBRS

Hh R IK B o A S FRF S 52 B S A AN SR
BRI M, RN Rt R E S x . M
FEPERI N RARAESE . E50TT, 1984201543 1H], i
90,000 km” ] 7k A Hb 2 K B 478 2k (Pekel et al,
2016), Kk, 52 AHKREAED Z R4 R
o ASHRIr I ATBRIIE 7341 AR 7K 53 A7 P AN J7 TR
BRI AT B EAT T REN A
41 ZHHRANDHRETEHE

TV A2 AR ) I BR A 2 R0 AR 25 0 A 1Y) O B 2
oy, M AT RIS H AR 1 ]
TAFEHLER RGN VEH 20 2. Messager®5(2015)
BN T —ASE AU PR G A, AR v )
TeAGE R, ATt 7 AEKHAR10 habl FvA AR, #4
# T HydroLAKES ###4E (http://www.hydrosheds.
org/page/hydrolakes). 1% HH 52 H 4 2% 0] 70 HE % H
500 m, &l EE ] RAE 1:100,000 £ 1:250,000 2 7],
G T RIRA 14275 A0 WK R
KRR ESEE R, AT B4 MGG T8 .
42 EIRIKGST

IR AR 2 AR 22 R 1 1) R B X 3 (Strayer &
Dudgeon, 2010). Pekel%$(2016)#F]H Landsat & 51 T.
BT IE300 7 5k R A 84 7324k 4
BRID K IR R, BOE T Bk R K1) 7
(B2 St ST T — AN () 4 Bk M 7K 23 A K a4
(https:/global-surface-water.appspot.com/). 1% #E4E
TSR 1 i 3R AR ) B2 A AR A DA S K AR AE 2R
PE I ANRE AR SET7 T B RS S

HydroSHEDS (http://hydrosheds.org/) & 3% F
SRTMHUHE I 1F (¥ 42 3R i 7K - A Bdf B, B 6
FEHOIE I3 X 4% A I 54545 B (Lehner et al,
2008). Domisch®:(2015)7EHydroSHEDS ¥ & fitli |- %
ST 5y #EE N1 kit EarthEnv F 1R K 7 A7 Hod 4
(http://www.earthenv.org/streams) . ZEHEE BTG T
TR N iR BB (5 B (R B
B, O HERKA Y 2 FE S5 07 T B 7L
HH(Iversen et al, 2017).

5 Hth#iigsk

BrAE. HEHE S IR, AR, T
B MUK SCEEA B 2R Ah, NRIES). HARRFH U
S ARAF X iy B AL B A 0 AR 22 R A 4 A 5 ) R
RIS BRI 2 o DL I BGE 73 A S04k
I LA A 72).

51 AORESHEKE

NERE AT XC RS T 2 BRORE
gy W AR W B AR S R G R S5 i AR (Ellis et al,
2010). A7 Py SRR 1 H ar BAE 9 AR 25 2T
Forh NGBS K B R bR . B AT R ER AN E
S5 A AR LA

(D) AER N5 $5 %1(Global Human Influence
Index) 4=k A\ 35 /& ZF (Global Human Footprint) /&
Last of the Wild T [ /™% 4% % (http://sedac.cie-
sin.columbia.edu/data/collection/wildareas-v2/sets/bro
wse), A B YR 97 P 2> (Wildlife Conservation
Society) FlEF A& bEE K 2 (1) [ Fr Bk R} 2245 2 4%
H.lr(the Center for International Earth Science In-
formation Network)F& [F] T &K 4EH . Kidfs LRI [H] 78 7
1 91995-20044F, 4[] 73 HER N1 km.

(2) 4= ER A 155 7 52 #5454 (History Database of
the Global Environment, HYDE; http://themasi-
tes.pbl.nl/tridion/en/themasites/hyde/index.html) FH fif
SRS RIOT R, HTRAEE 12,0004 R A H
I 8] P 0 A0 R B AR AL I L o 2B AR SR A %
WA BB RO A IR AR {45 —
IG5 NKIESHRHESE . H AT, HYDE#E4E &
ez AL AR 2 B L AU ARG A 73
M4 22 43 (Gaston et al, 2003; Goldewijk et al,
2010; Ellis et al, 2013).

(3) KKI10 % # %4 (https://www.unil.ch/idyst/e-
n/home/menuinst/research-topics/natural-and-anthrop-
ogenic-ec/atmosphere-regolith-vegetati/the-kk10-glo-
bal-scenario-of.html) & 5 T~/ 8,000 >k A 2 +- i A
FHASAC I 7 S A0 45 . KKI0EE S N 2 FE AN
KR 2 8] E B ok R A, S5 E P A
HGHE A B R A8 4 77 52 (Kaplan et al, 2011).

(4) Rk ¥ 2= 1 £ X Landsat /£ 1975+ 1990+ 2000
FN20 1455 PR A5 1) B0 70 b AL 2R 5 A 1250 m™e
8] 7 9% 1) 4 BRI X A4 52 GHS-POP - (Global
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Human Settlement-Population; http://ghsl.jrc.ec.euro-
pa.eu/ghs_pop.php).

(5) Gaughan%(2016)4541990. 2000120104
F)FRE N 1 B 3, 23 17100 m = [a) 73 # 4
e E N B A B s A, B T RN DS T
UE % M4 BN B % 98 W s WorldPop
(http://www.worldpop.org.uk) T #X .

52 ZKBERREHE

AER H SR K FEHHEF 6 (Global Risk Data Plat-
form;  http://preview.grid.unep.ch/index.php?previe-
w=home&lang=eng) [ £ 4 N 75 (045 K A 1) % 2K
JER A, B fENLFEARA B R H KA.
HE AR R HHERAHE TR UK (RIS i
M. KRR S, BRIbZ A, D3RI HESEL
$54E(Global Fire Emissions Database; http://www.glo
balfiredata.org/)f#i ik T EER K KiGshE R, AT
HBRBEIX 5 I FH(Giglio et al, 2013)FBk B <44
HEME (van der Werf et al, 2017)2545 5 . ZEHEEH
I 1] 78 26 0 B 1997-20164F, 23] 43 1 2650.25°
53 fEHE~NEIE

H H 73R A3 1 4 3RO AT 2% A2 7= 77 (Gross Pri-
mary Productivity, GPP)F{% #] 2 4= J1(Net Pri-
mary Productivity, NPP)&(#4E /2 8 ik % 5 MODIS
TR A e AR EARBEUR . HHE L BRIEIR
REREAN A2 RGN 0 VA A 4 &5 LM R . GPP
4 4 AMODI17A2H (https:/Ipdaac.usgs.gov/data-
set_discovery/modis/modis_products_table/mod17a2h
_v006), NPP#E 45 AMOD17A3H (https://Ipdaac.us
gs.gov/dataset_discovery/modis/modis_products_table
/mod17a3h_v006). 15 I 4 &5 0] i 8 K id % 1
U, P Jy B il v 55t GPP RINPP 1 48 °F 24 {8
(Running & Zhao, 2015), H=*[[] 4 #1245 5500 m.
54 FESRHUE

S BRVE F A R 85 S A Climate Re-
search Unit (CRU, http://www.cru.uea.ac.uk/about-cru;
Harris et al, 2014)#1Global Precipitation Climatology
Centre (GPCC, https://climatedataguide.ucar.edu/cli-
mate-data/gpcc-global-precipitation-climatology-cent-
re; Schneider et al, 2014). CRUZ{HE 42 /2 ¢ [E] 7R A%
SR 27 8 G CAT HOH T G ST — 5% 48 1) i 1
AArEE e, A0S IR AR K P R, I IS
MI901EE RS, A7 HERN0.5°. GPCCHR LR H

MWES G R, WE T aBkTEHE AN 1901 E K3t
185,000 [ 34 5 FAY B /K Kt I TR SE L M 1901
EEA, 0.5, 10R12.5° =R A [F] 12 18] 43 9
o @ AR 2 B (2017) 5 T o E KRS L X
R EE G 19012013 5 1 52 P B 7K 52 RL 6 CRU A
GPCCHY /K £ LU BRI, Y 3 35 Re L 1 b i
I e KRt b X B K AR AL, {HGPCC A& AP
TCRU.

W A G B ok B T B SRR
(http://data.cma.cn/), FARE QTG &7, F
SF14PRRB S G, b dE b [ < Rk
BN G BL K2 1981-20104F 18] (1 44 H
H FERI 5 i A 45 .

55 ZBKAITEHIE

AR, s i &5 T AR A E I
FvE(Holker et al, 2010; Gaston et al, 2013). Falchi
S5 (2016)i K = A B A A8 B 5 42 3R20,865
T HAE AR S &, i T — B EROGTE Qi K
(http://doi.org/10.5880/GFZ.1.4.2016.001). 45 5 &R,
T FE80% LA - )t X # 52 2 7 A RFRE R AT
JeETT R, XA ICERF IR, I s sl
WSS TP &R EEAIT A (Knop et al, 2017,
Rodriguez et al, 2017; Silva & Kempenaers, 2017,
Welbers et al, 2017).

56 Zk=EEBENIE

DIEBEELEINEEE . AKMFESE
(Hare & Cree, 2010). WilsonfllJetz (2016)f#H T H
19714 5,338 Rl ek 1) A Bk 2 J2 WL £ 4,
Z5MODISEREEBR T & EZZNER, &7
— AN ER RN km 2K s EE SR %
(http://www.earthenv.org/cloud), 1} T =2 & %
HARIEAEY ZRENE A WFh o A B SE 7 T (1) 8L
F =%

5.7 1TEIXXAFHE

A ERAT X K B0 dE 42 (Database of Global Ad-
ministrative Areas, GADM; http://www.gadm.org/)f
T AR E KX, 32944307 BUX
W0 S B, Wk H it 2 B =X ) £is DA
IS N AN = A FE
58 {RIFXinFHhE

Protected Planet (www.protectedplanet.net)%#f
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FRILSK T ARREOH R E B R XA, HUEH
HEL X I EU AR BUR L K T
SEPRALTE R o UM AR T M) & AT, HHUNEP-
WCMC (B & 1B 253 004 32 4 2R OR 7 1 0 0o ) 72
IUCN (5 B A LRA I ) ATWCPA. (1 SRS X 2%
RN AT E B,

6 &

BT DA B & Tl 2 1Y BA 855 040 2 1 2R A] LA
IR, A = S 0 A W S AR e 0 L A B
K, 5102 FRAHE, BTN G RE 3RS B s 7
HE AR FE S5 07 A T AR R4 T AU EL
TAME. Mo, B3 AR, LSS
FK SCEE J7 TH R 4> B 42, A Re iR 2 H A ae
AT HAEA WG I A B 8l . AR RATHES
ALY IX BN R, SCAT AR 22 580 0 B4k 2 v IR Y
K. 54, CHELSA4=¥Kk30 arc-second (~1 km)={%
¥ (http://chelsa-climate.org/)« 557 #2100 m)H]
eI 1075 75 243 (http://land.copernicus.eu/global/
products/lc)~ A% £ P54 PaleoView (Fordham et al,
2017). 4Bk250 mAl1 km%yr PR A28 a3 30 851
(Human Settlement) % ## (http://www.statsmapsnp-
ix.com/2016/10/the-global-human-settlement-layer.ht
ml) &5 (i 52) . A ath, W EIGK AR
WEHARIE — AR 2 Ak,

T 5G, AR AT IR A T 5 i A A A
B AR AN A FAERE, L
b T R O A ) B SR A SRR . R
P55, HRAE 7S 8] 43 AT A [8) 73 A7 b A7 72 2 BROK 1)
# o LLARBRPT e M 2 s GHCN W, 423K10
JIZ AT RS RAE 17228 [E B L 524

MLINEKRAES645 . REUTEBEANTE
T S5 (R B R AR ZE ARG 0, (ELAE 5 b i 50
BEATIRAUERT, AR 22 DX 358 S /D @ 6 402 A v o 2 1)
BAIE 55 (Turner et al, 2003). IXLEERFR$| T 1R 2 M58
HARAE RS A EY Z A S AR IR .
TR, Bl 55 2% R ARG DN AL £ R0 - B 1 v B
FIE K (Turner, 2014), Hd 1) 50 HF 2 T0 10 2 B ] ik
e ) E AR B T RORER T, (AT ZHR AR R AT
FHER TR X BT RS & 1.
ok, BEMREES MR A EERES

B M AGE— USR8 A TT A5 i R (5K A, 2017).
WEAER, (R EBUF . AU FRMITATLAL &5 3%
F% 7, —Sa sy 6 NEmE,
DataOne (https://www.dataone.org/). Figshare (https://
figshare.com/) LA X2 F1 [ N A 520 N 54 32D e 9l B 27
Hs 4 52°F &5 DataOpen  (http://www.dataopen.info/)
S, XUEHERLE A S HUE B S AR AN SZ SR 4t 1 AT
AE. Ji4h, BEONEER)JE, KL HE A 8K
I A B SEIL A, 24P 2 RETEAE o 80 1Y)
2L, FREREA RS0 BRI AE E SO X
EHRAKZERE . FATE VARSI FN A EIRAM
I REY) Z BV SEE, oA Rtz
FEWETT. RE LB E 551 2 07 (AR I 4E,
2014; kMg, 2017, EBréE, 2017), ZHREAIIEX
i SCE I

gi ERnig, ASCHERENAE RS, 5.
AEBE M. - B RN K SCEE T B PR B A
RGP — SRR BN 4, 8
N IZ T T A BT 9T A B R B ) % BT
LR Fi4h, FHESRMAYE, EWZHEMR
FIWE I AR MBS AT A o A o A=W dm H A0S 52
FHEEER . SHEEERE R IURAL, XL B8
P RIPEAAES 70 i b RGUAIRHE( S
). FHTEE(2017) 0 Rl A= 25 R S8 P A o3 A o
i H . RGKE MW LIRS HE 1) e 2 DR
JTHEEE Q2014 GRS RGN Z AN BRI
HLS SR RBT TSt 7 2% . B AT SRAT RO
S HCE AN A VAR AT R A RO, RROR
MG HE AT IR S A BB R SE ST
EMZ RIS ARG RER RGESFHEAN
R REARE, RIS, JRATTH B 2 AR A B I LU B i
JRAT RO N BRI R . NAR A 7T FAE S TR
HEESLEh %,
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