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Abstract; Eurasia is the core region of Belt and Road strategic planning. A good understanding of the response of vegetation
to precipitation is the scientific and ecological foundation for the implement of this strategic plan. This study used the
Normalized Difference Vegetation Index (NDVI) and the global gridded climatic datasets for the period from 1982 to 2015
to analyze the different seasonal and spatial response of vegetation growth to precipitation ( Ryyy,,,,) by using the partial
correlation coefficient method, which removes the combined influence of temperature and solar radiation on vegetation. In
summer, we found the regions with positive Ry, were in the arid and semi-arid regions of Eurasia with the latitudes from
35°N to 60°N and in the northwestern part and southern part of the South Asia Sub-Continent. In spring and autumn, the

area with significant positive Ry, relationship was more concentrated distributed than that in summer. The boundaries for
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some regions with significant Ryp,,p,, correlation were consistent with the current eco-region map. We applied 17-year
moving windows to analyze the patterns of Ry, p,, in different seasons from 1982 to 2015 and found that the latitude of the
pixels where vegetation showed strong dependency on water in summer was higher than those in spring and autumn. In arid
and semi-arid regions of central Asia, the vegetation showed greater dependency on water in spring and summer than in
autumn. Meanwhile, in the arid and semi-arid regions of the northwestern parts of South Asia Sub-Continent and in the
rainforest regions of southeastern Asia, the vegetation showed greater dependency on water in summer and autumn than in
spring, especially in autumn with a more concentrated distribution. The results will improve the understanding of vegetation
response to precipitation across different eco-regions in Eurasia, and also provide a base theory for policy making for

regional development.
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Fig.2 Distribution of partial correlation coefficient between vegetation growth and precipitation
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Fig.3 Trend of the partial correlation coefficient between vegetation growth and precipitation from 1982 to 2015
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Fig.4 Dependency of the vegetation growth to precipitation

[ 2R 5 2R R (860 RAE AR AE AT JER 3 15 18] BT R KT8 i 25 01, (HJ2: Trend , Ry 71, 3X 18 B
AR R EAER AR BEK OO AR BETE IR/ RIS A 28 =R R (&) FRAE 1) 2 ML e 7 DS 40 P 1] Bt
XoF B KT B 35 A e B2 Trend A7 1E X W W IZAR R b B A A G REE 7K R i 17 DG 28 7 FR R R 5 R i 2048
S VUG R () FAE B SR A AR S 43 [B) BEXT R KO 0 25 AR % , 17 HL Trend , A 7, X BEHHIZAR R AR B
A X K 2 R AH R AR BE AR SR IR

AR B KA TR B AR BE (1 3B (] 4) T DU PR AR AR A AR OGS Bk 2 B AT
T DX IS 2 2l 3 A T e 2 B i DX (TR 4 ) 47 30 1 g 4505 R A DOCHT 3 1) 8 48 0 > 05 88 0 A A X, DA S gk % S
B PEAA AR 53 X 8, 55 AR AELAORT /K R 0 H ARG b IX. 2 AR h 7R b 45 35°N 2 60°N Z[H] iy i X,
E RN 2 R F5 Ay B S 1) A 28 DO I8 22 PU G AR 9 i 27 119 ¥ TR 5 AR ( Baltic mixed forests, BMF) 53 4h, 76 b
DX R AT IX b R G AN 52y AR BB ) B DX (MG ) FE AN {SORT [ 7K T8 DR 43 it 1] Be 4@ B
b R (R R ER ), T LR b DX AR AOS F FE IR TR T A T (2L AR )

FOO T2 TEE 2R (18] 4) FHAO0T A7k 28 B HE A 1y b X (2L G RS (1R %) 46 B W] i 4R 7t X Sl
X F= B AE HPAE AR MUK B ( Pontic steppe , PS) TSI L X A4 05 5% 7 525 ( Kazakh steppe , KS) DA H [ A< L A1
S EART R (MG) o 34, 78 L 07 0 R B RE PG A6 AR b X (1% 35 ZR D ( Thar Desert, TD ) Fl g &5 1Y /e
v I B Y% R AK( South Deccan Plateau dry deciduous forests, SDF) | DA K B[V J& P V. %) T AR S5 L X, A2
BN e KRR B AR, (E2 MO BE AR s (B (R R ) o T8 B ZRAE IO [ /K S B H AR 1) X (S G 0K
G R) EEEPTE 60°N LIJLHE & 26 5 A A X, Qndir st (%) 44 4 W7 Rk 2 7 28 AR ( Scandinavian and Russian
taiga, SRT) F1VY PE{AF I ZE AKX ( West Siberian taiga, WST) .

] 4 BTN TERK R | R R 0T a6 7K SR 30 B AR ) e, IX R X T 2 LR = I R I A AR v, ERRIN G 4
b DX 2SR TR ZRIROR L 5L (PS) FIER BRI Y AR Z2 1R A ARAE AR IX . TE ST, A RIS [ 7K 6 B0 HS A8 ) b X 3
AR e BRI RN B R PU AE AR T 5 B X (AN 3R VDI TD ) FNENBE JE PO 75 ) 28 i i) R %0 Ui i
B AT R DX, e % 2 e SR B PRI SR 22 30 v i e b A 285 DX B X A K A AR R R AR DG & | FLAR
AR BE RS R ,  ARXT  FE RN - X AR RO 3 K SR AR T ) X (S s (AR R ) FEE P IEEEAR
IS 14 7S R o P DX e i e S B 28 AR DX DX, FE S U, A A3 3 /K SR B AR 109 1l IX. 32 AR h e v A
ST DX DL K AR ) P PR AR R 2 AR X

5 i+t
ASAERT T TSRS 3 A £ ND VI B ke FAE WO i il SR 0 A FOIRAS . 5 =2 i SRk e

http ; //www.ecologica.cn



8 S % 38 &

R I AR 1 ABESER P R A Bk 2s [ 53 B3R 0.5 B (G 4% s 8080 (CRUTS V4) J o 5
BRI R AR ERORAE B SAE B R (1712 ) R4 — 3, 2 5 HE AR BO TR, XAy
A TG R — 5 TR X AR RS A (0 43 A T B R AR FE IR B 5 Oy — D T, B BB R EER P BR T REK
PIAR SR H B SR — 2 B30 B RS ARG 19 25 [A] — Bt Rt 0.5 B2 AR 8i RAE L 1/12 FERE
HORFERE bR B R R B R 407y S B SRS A0 o A 45 2R . IR T R, 7E AR T 2% S8R Al ANUSPLIN 45
TSGR IR, R HEAN ) SR A5 ¥ AN (T B X F e 48 SR n 520

AN A 3 B Nemani' ' 48 H 9SG 25 XA B A K IO M a 4850 2 iR o g 31 3 R Bk = A2
LT T WO R RS R 275 G R A  AE A T3 WA 3 A 15 00 o i — 20, AR SCLMR R W BEAIT 5
X R AR SE ORI, Zr A T RO K Rl B MR 3R B AR DR £ NDVI X R K 7E AN [ 22745 1w i O &, - [
AFHERR 7R EE A H RRAR S L R 5 3R s s it DX A A A 0T 7K 5 I i 1 A ) 2 AN ) b 3R
IR Y 48 P s (R R 25 [ 43 S AR O s ] 22 S A 300 505 90 1 A 28 DX SR i e iy X W) 5 B i, A W g
A AEA P BRI AR S X R — RS %

TS 1982—2015 AN A B EAE B NDVI 5K B B C R TN TR RTEFR 2= (18 2) |, Rypyrpe, M T
A OC14 Hh DXBEAS BRI TE 35°—60°N 22 8] A AR BRORFE I | rh Il DX 1 52 R 5 e St [X D R v [ 2R B A
S EZRERFIAIX  M7EE Z (& 2) , i TR EE T &, 28 A K M v 55 /K 2 TR DG A4 b XA X T 27 2=
I T L3 DX PG A AR RROR i, AR A R E AR RN Sy b DX B A AR X, BEAE TR BRI KB
TREAETRHIX, AU, FE B AE 60°N LLIU 1) 46 B 2= kA= 25 X, 118 Z2 3 X At 22 B 5 [ oK
PIIEAH R R o AN TR ME 2= S KRR SCOC R ARk = (18] 2) W BE Ry e vp | = B2 AL rh 3R SRR A vh
ZRIERHBIX. B AR KB PH AL AR A 5 b X LR EREE JE PO R AR B IX , FE b ] 607 T 500 b s IR IR G Ak
A 2 DXFNSR R 22 3 v J e ) i Bl — AR AR L 22 74 R [l AL B 5 B /K S AE AR DG G R AR 7

T R T i NDVI 55 R 7K R 0 Ry O 2R 7E AN [ [] B A8 1k A SO T ] 3 20 0 F ok 43 B il
NERITERD T BB futass . BATLRIMAER KA MR A R SRR I 5C R 7EH S 1) 2
F A2 A SR IR R R 9 25 8] S BRI (&1 3) o TEAN (]t aA T 2755 JHEAF BT e 7 ) A e B AR ]
MG P s ) A8 Ak R R AL AN [R] 2% BE S AN ] i ) i 0 %o i A DG 22 500 33 45 SR 9 52 i) | A< S J] s P A A
KRZRREH Trend, M Ry p,., (1) 12 A ICHY B AT I TR] 67 1A NECE (o, y ) SRS R SRAEAE IO 37K AR S
FEEE W5 OO A K SRR X I M DU (L 4) , 35°N RLBHL X, 78 B Rk P 2, AR B 2 4K 0 A /K R ARl 56 2R
b DX ) 245 R AT TN e e %o R K S AR R DG ZR M IX A 46 B sl ko LG 18 4, AT LAB I8 ke BT B 2= 52 1 T 2
M) , 28 R IR, AR X 3 K S AR O R 1 X LU A 22 2 i LA o) e 2 B L X sk P a3, 35°N ARG HiLIX,
RO R 7K SRS O R A b IX. S AR v e B K 2= 1 1 S R R Bt P G BB % T 5 2 T 52 1l X R R e I 9
MRHBIX

AW H AT H T AR R R AE K B, JF R S A N TS S RE R e R RUR KR
SR N AR SCHEE ] 2 v e PR 2P TR Mt s DX ) AV S /R — A% 3k &R ( Yamal —Gydan tundra, YGT) A4 AL #5 FlIK%
IK BRI 7 56 2R 7 K 255 M b L DX S AR [ 2 3 2 5t 2 R b X R ) ot B ) A A ik
frift—2B0oe
6 it

KM 1982—2015 4F GIMMS NDVI Kffs A1 UG A 50dh 4 BT R i A [7] A= 285 DX AR 38 K w17 ) 2
WRRBAT T 0T A BT 458

(1) TEBRTT RIS B R O 2R (Rypyrpre, ) 2N S 35 TEAF DG 4 3L X2 3t 73 413 7 2R AR H ST 3 X i)

J RSB AT | LR AR ARG R S5 oy ) 2 0 ) e J e DX PR 2 | Ry e, 5 TE R S 8 ML X 92 s 53 A 7
35°N—60°N Z [ (1 BRI APl 5 2 1 52 0 DX LA R i MV YR iy P4 G0 g #0 8 DXC 5 PERK R, R gyv1ope N B2 IEAH

http ; //www.ecologica.cn



224 NSEHE A 2 WO AN [7) A= 285 DR A A 4R a6 K g 17 8 284 A8 AR 9

SR L DX A W ARDX T 7 S P 2 S A B O B v | 228 AR AE PR PRI PR 2R B X EVRE PR T 52 X, o
|6 75 5 A e e ORISR 2R 22 38 v, A B JE PR 333 1D 250 A RO L 2 P 5 e ) AL X

(2) TEWOT Kty , 2 2w 5 IO R OB Y X BT Ak 4 B 20 T3 Bk 3R, RO 5 SR T RAESIX
AIRELREAE TR | P 2 R I K AR5 5 T SV R R i P B S 3 DX 8 1 52 2 5 S AR g I ) R b 3 X AR i A
TR TR 20 B K AR A i

(3) VLA DA, 1 AR BT Rl 540 R 7 i 7 A [+ 253 1) 22 A U ] LAy AS [) DX 17 6 R
o7 A AR A e P BRHEAMH

22 3L HR ( References)
[ 1] XULRZR. «—aF—H" MRms A Rb2 i SRk 2= ) . AL 2= J | 2015, 34(5) : 538-544.

]

1 OkEE, WS, WG, BHOT, 2R, 1982-2012 AR MEAR B (6 S X SARAR T WA L. A AE RS2, 2016, 40( 1) 13-23.

(3] Jufls, Xy, Boe. “HIls sk MAE PE R AR OE 57 HIBRA4, 2015, 70(4) : 551-566.

1 EBEEUE, B, ASC]. REE H A O R AL B AL R 'ﬁf)jwaﬁﬁﬁ, 2015, 38(2): 8-15.

] EBIE, mULEE, R, BOUR. RIS S SRR AL R S R T RS AR SRR, 2018, 38(6) ; 2229-2238.
] Nemani R R, Keeling C D, Hashimoto H, Jolly W M, Piper S C, Tucker C J, Myneni R B, Running S W. Climate-driven increases in global

terrestrial net primary production from 1982 to 1999. Science, 2003, 300(5625) : 1560-1563.

[ 7] PengSS, Piao S L, Ciais P, Myneni R B, Chen A P, Chevallier F, Dolman A J, Janssens I A, Pefiuelas J, Zhang G X, Vicca S, Wan S Q,
Wang S P, Zeng H. Asymmetric effects of daytime and night-time warming on Northern Hemisphere vegetation. Nature, 2013, 501(7465) : 88-92.

[ 8] Shen M G, Piao S L, Cong N, Zhang G X, Jassens I A. Precipitation impacts on vegetation spring phenology on the Tibetan Plateau. Global
Change Biology, 2015, 21(10) : 3647-3656.

[ 9] Tucker CJ, Pinzon J E, Brown M E, Slayback D A, Pak E W, Mahoney R, Vermote E F, El Saleous N. An extended AVHRR 8-km NDVI
dataset compatible with MODIS and SPOT vegetation NDVI data. International Journal of Remote Sensing, 2005, 26(20) : 4485-4498.

[10] Tourre Y M, Jarlan L, Lacaux J P, Rotela C H, Lafaye M. Spatio-temporal variability of NDVI-precipitation over southernmost South America:
possible linkages between climate signals and epidemics. Environmental Research Letters, 2008, 3(4) . 044008.

[11] White A B, Kumar P, Tcheng D. A data mining approach for understanding topographic control on climate-induced inter-annual vegetation
variability over the United States. Remote Sensing of Environment, 2005, 98(1) . 1-20.

[12] Harris I, Jones P D, Oshorn T J, Lister D H. Updated high-resolution grids of monthly climatic observations-the CRU TS3.10 Dataset. International
Journal of Climatology, 2014, 34(3) : 623-642.

[13] TanJ G, Piao S L, Chen A P, Zeng Z Z, Ciais P, Janssens I A, Mao J F, Myneni R B, Peng S S, Peifiuelas J, Shi X Y, Vicca S. Seasonally
different response of photosynthetic activity to daytime and night-time warming in the Northern Hemisphere. Global Change Biology, 2015, 21(1) .
377-387.

[14] Olson D M, Dinerstein E, Wikramanayake E D, Burgess N D, Powell G V N, Underwood E C, D'Amico J A, Ttoua I, Strand H E, Morrison J C,
Loucks C J, Allnutt T F', Ricketts T H, Kura Y, Lamoreux J F, Wettengel W W, Hedao P, Kassem K R. Terrestrial ecoregions of the world: a
new map of life on Earth: a new global map of terrestrial ecoregions provides an innovative tool for conserving biodiversity. BioScience, 2001, 51
( 11) : 933-938.

[15] W, AR, B0, B, WA B IR B A A TR IR . R ERAE S KRBT . A 4524R, 2017, 37(23) : 7761-7768.

[16] Garrett H E, Woodworth R S. Statistics in Psychology and Education. New York: David McKay, 1981.

[17] Chen J, Li Q L, Niu J, Sun L Q. Regional climate change and local urbanization effects on weather variables in Southeast China. Stochastic
Environmental Research and Risk Assessment, 2011, 25(4) : 555-565.

[18] Piao S L, Nan H J, Huntingford C, Ciais P, Friedlingstein P, Sitch S, Peng S S, Ahlstrom A, Canadell ] G, Cong N, Levis S, Levy P E, Liu L
L, Lomas M R, Mao J F, Myneni R B, Peylin P, Poulter B, Shi X Y, Yin G D, Viovy N, Wang T, Wang X H, Zaehle S, Zeng N, Zeng Z Z,
Chen A P. Evidence for a weakening relationship between interannual temperature variability and northern vegetation activity. Nature
Communications, 2014, 5. 5018.

[19] Epstein H E, Myers-Smith I, Walker D A. Recent dynamics of arctic and sub-arctic vegetation. Environmental Research Letters, 2013, 8

(1): 015040.

http ; //www.ecologica.cn



