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WE oK i& R £ (vapor pressure deficit, VPD) Z 35 T X XK & FIRAEZE W T 245
AR, R KRE Z WX VPD B2 TACHAE AT A AE R Ao R R R4 A =5 AR £ %
EX, ATAB TR AR FH LB AATREFTA, RAWR L2 MM,
Mann-Kendall 4% %4 36 Fo 4 48 X 547 5 7 3, 3 & B 1961—2015 46 Fo KA SR £ 49 BF
EH B BENARBFIERAT A, H T # T VPD 58 BB EMEE, R K
99 :1961—2015 4 % B VPD 8% 45 A £ F B %, o 1 £ 2L & LA e9 4 A2, % A b

K§EA

tafe KA E £
iR AL
Mann-Kendall
1 A8 % 57

FHVPD AL EHEVTAEBLTFIFF T FR KAEZTELAALERLRER F AR A
BEFHysME, 2B KT HHEX VPD Z2AZHE 222000 FARTEELE, FHAS
4 1.519 6 hPa/ (10 a) ¥ ¥ %] 7.074 3 hPa/ (10 a) , & F WX 545 X VPD &
g EFHAFHRARSAR, mMBLLEAHFHEEE VPD T £ FHAF 254 -F
AEmAerAt R E WA RR R EFAE VPD ALty 2 5B FHRFR L,

SRS AR AL S T Bk A 2 R R R 2
SEEM MRS Z — WA KR K 2 (vapor
pressure deficit, VPD) & X — &S IR T 25 S A
KR (e,) 5 5L BRK IR (e, ) 1922 {H ( Ghimire et
al.,2022; A 45, 2023 ), 43R 25 IR B AR AR RN
REWEFREE . 25KV, VPD E ) fif R
TR E Y R B FE AR, TE 2 BRI A IR 1Y R 5t
TR T B2 B A8 4k ( Yuan et al.,2019; He
et al.,2021) . #£5% VPD B 73 A5 fb 45 fiF X F i K
B2 By 3 A BN AR 7 FK BT 5048 A LA B 35

HLARSR UL, VPD J& 7K SCE 20 ) 72 1 5 22 5K 5l )
(&1 F S, 2023), 5 28 8l & (evapotranspiration,
ET) 3 #& 1 # A OC (i 57 °F 45, 20185 B 4% W] 5%,
2020) , i 531 e 1 5 M 6T B8 TG A Y b 35, VPD 1Y

B K b 254 28 TR 1938 n (Ficklin and Novick,
2017) . ULAh, VPD fEh B 0y 2 A B, XAl )
F MRS A B, o i VPD S 35 AL
TFRE BEAR LAB 1E 2 22 7K 433t 2%, (B[] B 1 25 R IO
GYEMHE R, NI WY KT S5EY 7 & (Jarvis,
1976 ; 5K 214§ 55,2014 ) , A4 VPD 2246 a] LA R
I X ROBE R T 5 5 0 B 3l SRR AE (Li et al.,
2021) . J34b, VPD X S A8 Akt A 2 5 A, oL i
VPD 4 BRAE {6 F7 AE A B T 3 A B g KR T8 R
XA A B e B o TR AT A (2022) K9 T
VU R L IX VPD [ 4F bR 22 AL RRAIE ; 45 R R W, A6 =R A8
SUGVH RS X VPD kAR R AR, R EUE AR
ETE R AR R EE B, Seage et al. (2015) BF5E Kk
B, 2% (= V4 g N Rl VPD i 5 4z e 4 B B AR

Sl RS AR, £ 04, R ,2024.1961—2015 AF v [E AR AT/K 17T 22 1 6 25 AR A R E [T ] R “URE 22241, 47 (6) :904-916.
Luan L M,Wang Y X,Zhu W B,2024.Spatio-temporal variations of vapor pressure deficit in China from 1961 to 2015[ J].Trans Atmos
Sci,47(6) :904-916.doi: 10. 13878/j.cnki.dqgkxxb.20230811001. (in Chinese) .
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K XA OGS v i AE SR Y . VPD AR AY
TEK 30 ARSI GE  HoA B A, 7
Al 50 S8 49 YA A A, R AN, VPD ] g ROk
G TR R I 8 BB THT AR 4F PR 28 4k . Chiodi et al.
(2021) W T 1980—2019 4F 3 [= 7§ #B 7% [A] B VPD
AL, K LB IE] VPD 3 T2 K 9 H B B B9 T
o I Ah, FERE 20 4 ) 5256 T A, VPD Bl [
AR BE (relative humidity ,RH) 358 5 15 i sk 48
#% ( Anderson,1936)

Hi T VPD FEAH S U b A B A T, [
TP TR 2 KEURUE VPD AHCWESE B4 R
JE b VPD S AL i I 25 22 SRR L o B i Bk = o A
A= ' S DU N S VMLV E/ VLI E
o3, P S A A Ge it o0 g £ 0F 5807 15, W4
/RFRE VPD LEA [6] B [A] RUEE AN [w] b 343 DX ) B 25
22 5 S BRAL R AT HAKSh I 3R, B 7E 9 Al e
TR TN R S $ 4 2 2, 8 i ] <0k 3 7 1 g
OB T, I Bl 57 25 K R s 7D S

1 HESHIE

1.1 ¥#E

o ] M S ] SR B R AR 2 R 2 80
DX T AP A X, AR R K B AR 2 b O AR 3 7
BB . 52 MR W, R R 2 R AE AN R b X 2 ) 22
S AR 2R e b DR B R TV AL X
R 43 MR AN [A] Hs B3 X VPD 22 55 A B 50 AR 4 5
JUZNAE (2022) I B, 4 B 50 DX R0 43 2 G J7 i IXC
P 7 ML IX PG b DX R D (1) o Fi SR T
ARk B T E K6l AE B oL (http://
www.ngec.cn/ngec/ ) o db 5 Hb X 8 H E 7K F5B 2= X
XL, EE R RIS -UE — L DL, K42 5
B DL AR 1) M DX, R W o v 0 B JB T R A R e
7 R A R IBE Tl 1Y R Bt P 2 XU 5 i O L X A
] R 0 2 DU IXC £ i T, 2% e -9 VT — £k DA 1Y b X
VU455 8 e 5L, 2R F 55 i T A 0 AR T A e 9, DA R
Gy A 1A= P W /B SO | o VA R
A -FT IR 4 -8 % LRI IR LA, K %20 | 1
W LAV, B 2R ) 7Y Hy K Bl 2 5 A e R Rl e T
A it U 5 b DX T b [ VY R B BT L K
KLUV, B Sh o i S D RSl (BIR 41l
AR 3% Ll R ARG, e I B R AR W

R EE Ok B B % AR B M (http://data.
cma.cn/) o AR 33 T I Bl T DX 772 AR
ui 1961—2015 4E (3% H 2 98k, (46 H i & R
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Fig.1 Spatial distribution of meteorological stations in the

study area
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F1 70,
.2 WRFAE
1.2.1 VPD i &)y ik

2R R KR A SR R AKIR R . A
TEHE— 25 58 AT, KPR AS W7 35 45 45 7K 155 3
TEL A0 HE R EEAS | I A 2K YRR FR D AR R B A A
JKIRJE (BRECR ,1997) o H T E A 2 F KRR
T 50 A SO B H R B9 M AR s s S——
Claperyron-Clausius J5 ## ( Bisht and Bras, 2010) #l
Tetens 22535 /3 7 ( Allen et al., 1998 ; [% #F BH Fl X &
4k ,2013) #47 L EGTHE

Claperyron-Clausius J5 72 J& LA FLS HE & hy il
BT W BP0 G & L HEAR A KRR B R A 22 A A
TR AL 5 3 i A0 FA R ZR ke ok, A AN T

L
e,=0.611exp | — ! : o (D)
R \273.15 T+273.15

Hop.L,=2.5x10°J - kg™, HIRAL G R, = 461
J-kg' - KT SRR R R G T O R
(BA7:C),

Tetens 2y 2 5& MR 45 Claperyron-Clausius 52 , 3
1R R 75 W AR B RO S R A, A 500
17.27T
T+237.3) ° (2)

N B A XS R 2 5, A0 % X
(2) 3RS R 22 5T KR, MK 2 .

M 2 WP LA Y, AR - 50 ~ 10 C i [ A w2 =X
TS 2 AR R o, 72 10 C LG 22 5 3% 7 9

eS=O.6llexp(
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Fig.2 Comparison of saturated water vapor pressure calcu-

lated using different formulas

., Claperyron-Clausius J5 #2118 25 52t Tetens 2256
ARG, & E N K5 VPD WF 587 &
fdi ] Tetens 2855 /v X (§h7K 5t 55, 20215 7 FE 4T 55,
2022) ,ARSCHEHE Tetens £ AXITHE LR T H
FUOBE AR A0 7K 5 R B 9% 2 47 VPD (B A3 kPa) 355
s v Il
Dy,=e.-e,, (3)
e,=e XH, , (4)
H Dy, KR VPD; H, 3RIR 45 € i 10 AR X B2
(HfL:%) o
1.2.2 Oyl og B A B
25 () VA AU BT R B S U B A )
Z R (T J755,2016) o A SCN 43 Hr VPD [ %5 [
O3 AR, AT S (B4 (8 7 2% VPD i 47 T Ak i
N o EVRTHE 23 ) 4l 7 A v BL A A (E 7k L
L M RS A 3 T AR R ER PR ARk R 2 R BUE 4
X7 VA B RS M A& A R ) (X AR A,
2019 5 K48 ,2020; P8 {145 ,2023 ; B P K 4F,2023)
AR Tl TR EE 1 {8 ) ANUSPLIN 7]
PEAT R E R WA (H o0 A, B AR AR B R X
Y IE R, DL R CH R 2 1Y 25 (8] 43 A B A AR o i — 2P
9T (Bkok 2 45,2010 81 9% 55, 2016) , 5 & 3| if
FEI0 B LA SO BE 45 255 IR AS SO 0 T d5e )™
1z H AR5 e P2 s n B Ia) o B4 4 (BT o
I I pe B 4 1 02 o L A (R VR 9 R TR
T EARRZH G AU E XA AR 5 T A A
A S AR G 1 1 22 A 722 A A 1 1R) A (o SR A
2018) o FHIEMASAZ 5 Y B [ o B 4 vk Rk (1R
A 5 ,2022) Jy
Z(x,) = Za,Z(xi) + > AY(x) . (5)

i=1 j=1

Horp: Z (o) FFAG AR Z( ) Y () 2090 0y A2 1 %

n
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PR AZ 5o WA 53 S0 D PR AR AL LA
1.2.3 Mann-Kendall ¥; &

Mann-Kendall £; 5 & — Fh 4 S 840 iF K 56y
¥ T A6 DU I 1) e 57 K4 v 5 A AR B 3 Y A2 A
#H#, 1277 ¥ 1 Mann (1945) F1 Kendall (1975) 42
LT N TR B R A AR K ST A AR
( Mann, 1945; Kendall, 1975; & #t & 45, 2013 ),
Mann-Kendall # #4656 T EM T

T RA n DFEARR A F ] x, (k=1,2, -,
n) R RARG IR S, AT

n-1 n

§=3 Y sign(x, —x) ,i#jHij<n. (6)
e
+1,xj—xi>0;
sign(x;—x;) ={0,x;,—x,=0; (7)
—-1,x,-x,<0,

Hn=8 W, Git & S R IEZS 20 A, 15 A% I8
Fe ) v A (R R R RS OO, LB 0,05 2208
n(n-1) (2n+5)
W(S) =T (8)
PREAL S RS g i Z T A
S-1
V(S
7=10,5=0; (9)
S+1
Vv(S)
UK a, | Z 22,y A B ]I
FIFFE LT By %, Z R T 0 P2 EoH#a#, Z
ANT O IR T B (E A, 2021) o AR5 AR
PSR B B B(FL:hPa/ (10 a) ) o (B
U5, 2009 VR R A5, 2019) o W T BA n ANEEA Y
AP Sx, (k= 1,2, ,n) SR AR

,S>0;

,85<0,

i

. 'xj
B=Median| ——

J—t
oo Ml 53 391 2 7 1 [8] e 370 g AL e f) 30 45
Median Sy AL ECeR B, 24 B>0 I, I fa] i 51 & b T
FER N R N SR 208

AR AT 230 A £ 58 (1992) 9 WF 5%, 24 Mann-
Kendall 75 3% it — 25 J 315 6] ) 51 o, S AL K B,
MG,

k
S, = Z r,r =
=

{l,xj > X,

0,x;, < x,

) Jd<isn,I<j<n,j>i, (10)

=12, 2 <k<n, (11)
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TE 57 9 BEBL A S S5 AR BT, S, 0 1 {8 A0y 22
53 9R -
k(k-1
B(sy =
k(k=1) (2k+5)
72 ’
S HRUE TG UF, St 5 Syp, :
S,~E(S,)
UF .k Sy o
BT B x, (k= 1,2, -, n) W5 3
BRI Uy, Rl Uy, =-Ug, k=n,n=1,-,1,
Uyl 0, if 138 Uy, ih 2. 5@ B EHE KT a=
0.05,24 U, 8 Uy WEKT 0 B, £m )75 2 Tt
BT 0 KRR TREBE., U hEitE, Uy A
Up 4,2 U 8L U, W (E 8 3 2 25 1K P38
I, R U] E e R A R ¥ 4 U 1 U, Bl
A0 A DX RN S BEAE A, WA AE i AR 7R I 8] 7 91) &
A SR R (E 2 2R A, 20205 TRE AT 45 ,2022)
1.2.4 K53 #r 5 0w AH O 43
AR S S AH 56 43 A 5 AR O 43 BT F 98 VPD
AR Z B AR R MR RO E AN

Z(ai —ﬁ) (bi _B)
Fop = = o
\/2 (a;, —a) ZZ (bi _B) ’
Horpron fARAS G a F1 b WIE W FEA & 5 a A FRAD
itoa WA A ULIAE ; b ARR A B b S @ S
fH;a.b 5B FRAE T a A b (RFHE .
— B I AH G 2 By 35 O s (B I 1 25, 2022
W 5 ,2022) N

(12)

v(S,) = 2<k<n, (13)

(14)

(15)

rnh - rm' th'
rab,/: - o

l—rj(.m
Horror,, BRI ¢ AT AL R a A1 b Z IR
(LEEPSE VST NN N il S R Rl L DR E S
o Hr, >0 R a 5 b BIEMKKA; KZ,
W = B RAHRKR

2 #ZREHW

AT EELG P E 1961—2015 4 VPD |y i} 25
ALK, LA & VPD 5 R R RZEM KR B
{#i il ArcGIS %k 4 ) Geostatistical Analyst T. H., X}
TT2 AR Uk sy VPD kAT A5 () 4 fE, 15 B 4 E
VPD 75 8] 43 A1, LA =5 8] 3% 22 1 05 g Afr VPD 1) i)

(16)

23 AR AR 5 SR J5 LA G AU AH OC 43 A7 S 2 B
87 VPD 55 B ESK LR EZZ MM
2.1 VPD B ZEHHEFE
2.1.1 VPD 75 [b) 43 fii FR1E

PLui s A ¥ VPD AR VPD 3 550 25 1 Oy ik
filt , 4 3t e AR ERHE 1 Ay P[] A% i R AT P (] o L 4
A, B 4 [E VPD =5 [0l 43 A, 45 R & 3 s .
HY BT AT, 42 [E 4R 2 VPD BUE L E Dy 0. 127 ~ 1. 547
kPa, 44 {5 H 0. 526 kPa, 4E¥) VPD B {f £ B4 v
AP T 52 T2 X, DUOgsm X f o B 2, X 5%
Hby DT 5D TR A R AE AR W) G (R i i 45, 20215 R B
45,2023) , MM 4F 14 VPD IR {H 32 22 73 i 7E AR L B X
T X DL R R 5 R 4y HL X

MAEN S 4L K, T B VPD Ry 43 A B K 5 B
CHEBESHFERESKESLFET WL, [FB, AR b X
AR ZET A R B SR ESR, F.
BBk 3 ANZET Y VPD A5 [H) 43 A5 5 48 F- 24 1 23 0] 43
GO, EREICN R, X FA&ZkUL, S E
F2 B3 A A v P R A e X, JCH R e A
JVE AV M X, K U PR O Y S e X2 R A
%, 4 22 TR A Al 3t T X, L2 X B A 4 2
Qb TR R I A AR TR A% X B VPD
A R T At b DX A A 3 43 A AE AR G H X LA
B AL .
2.1.2 VPD B} [ 43 4 5 E

Bl 4 JoR T U1 3 4 X VPD ] RUEE B 4 R
FER) G2 145 . AT A, 7Y b X 4E ¥y VPD
(0.727 kPa) 5 5 , 7 5 M1 IX (0. 498 kPa) Yk = , b )y
HiIX 4E 1 VPD (0. 489 kPa) B /)N T 19 J5 L X, 5 ji#
Hi X AE ) VPD (0. 409 kPa) fflf . 454 &l 3 %5 (8] 7y
AT LA 1 AR U E 4 X ) VPD 3 R 3 B = &
I FA B [E] A3 A RRAE . Horp, P L b X VPD 4F Py A8 b
ek B VUK B 4y X B v 5 IR 35 VPD 1
WMIAEVG L X, H 22 {HEE] T 1. 347 kPa, X 574
e X ARAE N L B E R A REY, B
B2 B K 2 BOUK RS R BRARE R C (K 5t
4 2021), db 5 # X H 4 VPD #E 0. 147 ~ 0. 957
kPa 4F P VPD A8 L i FE R P Jb i Xk Z o mE 7 b
Xt ¥4 VPD HBLAE 7 7 Bl 3 A 1l X 5
1AA IR HHAZE VPD & T H A 3 AN IX, XA
22 PRI BE S f T e O X A At e X 1A H
(6 ) 3 A TR Z= 7K A 31 19004 T O 0T I B2 1
B R . X VPD 4E Py 48 1k il 26 3 ol V-3,
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Fig.3 Spatial distribution of ( a—1) monthly and ( m) annual average VPD from 1961 to 2015 (units;kPa) :(a) December;
(b) January;(c) February;(d) March;(e) April; (f) May;(g) June;(h) July; (i) August;(j) September; (k) Octo-

ber; (1) November; (m) annual average

ARAEVEFEILE 0.227 ~ 0. 580 kPa, jX J& fly T i% ML X %
1o TR AR ML, it B P A N AR A R R A B
VPD f4F NS A A X B/ . 4 R T4 (2023) 0
T XA VPD 5225 25 )5 T 3RS i BN )
BREAT Z o0l LR 45 M HE N X% VPD A2 fk i1
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TR 5 25 SRR WY, 2% Ml P D 14 T R R e 9B 4 v i
el o BT Z,4 N X VPD [ 4R N 428 1k A 52 B
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Fig.4 Monthly and annual average VPD in four geographical regions( units;kPa)
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VPD ZFfL i #, il 5 fron . £ 1 %45t T Mann-
Kendall j## ke 30 ) B4 43 A 45 20 o 38 3o 1] 3R B0 di
A%, 4 [E VPD Bk F SR E TR . BAok
P 7E 1961—2015 4E | 4 [ 772 40 A 690
ANl g VPD R BT &, B Y BITE 0. 013 7 ~
8.268 0 hPa/ (10 a), #F—2 73 & B, iX L8 il 55
A 494 AUl s T E AR N 95% I B A I
7 VPD Fh sl sl S0 71% . VPD F T il B2 ALK
Bl EEEAL T g T SR LA AR R T i
B ER LT BB AR AR VPD TR B RN
WA A A0 F S DX I, T Bk 74 R R A R AR AR, VPD
T FEGEH
2.2.2 VPD RS f i

K6 25t T IO K FE 43 [X VPD ) 4 bR 22 4L
o WRAE U RS R AT LIE 1, 1961—2015 4E 1
Xk VPD B2 B E A mEE . S TR
AL G 2 i B 6 Rl 25 i T VPD 37 51 Y
Uy HRER, 458 R U5 X VPD [ U, 5
Uy th £ 78 2000 4F Hi 5t B A2 A0, 2000 4F 2Z Hi
VPD ZE LA XS A, S T e ] o, Bk
et , by b X5 L DX AE 1998 4 &k A= 528 T
VY HE DX 5 g H X 28 A8 B[] 65 4 B A 2000 4F
EAT T A 02, T X5 A 3 b O[], B8R
H 2000 4EZ J5 VPD 1) F i o 28 W] I f K, {H L 5
7 5 25 AT A i 5% 15 B B R

FH T 5 13 A3 X 58 7 A ) B ] U #RAE 2000 4
Ay, BT VLA SCfF 2000 48 A5 Sy [a] B 48 4y, 43 01l %
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AFE AT o, R T PR, RERIKCEE,
1961—1999 4 VPD 7 4> [5] 52 B Ft i e 345 1) 3l s A
440 A, (Gl SRR 57% T 38 AR AR 0.012 6~
8.251 7 hPa/ (10 a) ;2000—2015 4F VPD I} & ki
i A S13 A4, B 67% , F- ARk E $AE 2. 185 8~
34.134 1 hPa/ (10 a) ;LA 2000 4F 5848 &, SE & i
e 1.519 6 hPa/ (10 a) #4431 7.074 3 hPa/(10 a),
J& — I B A i — I B E AR B 4 £

HA SR U8, b 77 # X FE 1961—1999 4E 218 A4
uli AT 144 4>l 5 VPD 2T s la s, o A2 L
#AE 0. 003 8~5.280 5 hPa/( 10 a) ; £ 2000—2015
8 93 ul S BT m G R, A e # T
0.193 2~22.022 9 hPa/(10 a) , R HLIXFE 1961—
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% 1 Mann-Kendall 8K SR

Table 1 Results of the Mann-Kendall trend test
b7 X T 7 Hh X P L Hh X T b X 4 Gt
8 z B FFFE - .
SR EATH/ % SR EAN /% WA EA /% SRR AT/ % S HA /%
7>2.58 W B EFE 105 48.17 187 52.82 85 65.38 39 55.71 416 53.89
50 2.58=7>1.96 BT 32 14. 68 32 9. 04 7 5.38 7 10. 00 78 10. 10
1.96=2>1.65 BT 9 4.13 18 5.08 4 3.08 7 10. 00 38 4.92
Z<1.65 AEETE 46 21. 10 81 22.88 17 13.08 14 20. 00 158 20. 47
1ZI<1.65 NEERKME 18 8.26 23 6.50 12 9.23 3 4.29 56 7.25
5<0 1.96=1Z1>1.65 {45 % M{% 3 1.38 3 0.85 1 0.77 0 0 7 0.91
2.58=1Z1>1.96 & &L 3 1.38 5 1.41 1 0.77 0 0 9 1.17
1Z1>2.58 W EREAL 2 0.92 5 1.41 3 2.31 0 0 10 1.30
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Table 2 Correlation coefficients between VPD and different meteorological factors as well the comparison of their relative contribu-

tions in the linear regression model

HIX R A \
Hiy X Ay AR XS 5T 1k
Tavc Tm Tmiu RH
1961—1998 4E 0.726 0.761 0.672 -0.589 T,..>RH
At 7 H X )
1999—2015 4 0.700 0.733 0.647 -0.659 T,.«>RH
1961—2000 4 0.606 0.659 0.520 -0.598 T,..>RH
BT X
2001—2015 4¢ 0.657 0.687 0.582 -0.616 T,..>RH
1961—2000 4£ 0.842 0.825 0.813 -0.745 T,,.>RH
Padb b X
2001—2015 4F 0.853 0.825 0.831 -0.757 T,,.>RH
1961—1998 4E 0.665 0.657 0.561 -0.758 RH>T,,.
.
7 i b X
1999—2015 4E 0.712 0.686 0.631 -0.751 RH>T,,.
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Abstract Vapor pressure deficit ( VPD) is a critical meteorological variable with significant implications for hy-
drology,ecology,and climate change. Numerous studies have demonstrated that VPD, a key indicator of atmos-
pheric dryness,has undergone substantial changes in response to global climate warming.Investigating the spatio-
temporal variations of VPD across different regions of China is essential for advancing climate change research
and supporting agricultural and pastoral practices. While regional-scale VPD studies have been conducted by do-
mestic scholars, comparative analysis of VPD changes at the national scale remain limited. This study uses daily
mean air temperature and relative humidity data from 772 meteorological stations across China, applying Tetens’
empirical formula to calculate VPD.Through co-Kriging interpolation, Mann-Kendall trend tests, and correlation
and partial correlation analyses,the spatiotemporal variability and trends of VPD across different time scales and
geographical regions from 1961 to 2015 were examined. Additionally, the study explores the relationships between
VPD, temperature , and relative humidity , identifying the dominant factors influencing VPD changes over different
periods.The results indicate significant spatiotemporal variation in VPD across China from 1961 to 2015, with
higher values in summer and lower values in winter.Spatially ,high annual average VPD values were concentrated
in the arid and semi-arid regions of Northwest China, while lower values were found in Northeast China, the
Qinghai-Xizang Plateau, and parts of the southern region. The annual average VPD across China ranged from
0. 127 kPa to 1. 547 kPa,with an overall average of 0. 526 kPa.Most regions showed an increasing VPD trend o-
ver time.Between 1961 and 1999,57% stations exhibited increasing VPD trends, and this proportion rose to 67%
between 2000 and 2015, with the year 2000 identified as a mutation point.The average VPD increase accelerated
from 1.519 6 hPa/(10 a) to 7.074 3 hPa/ (10 a) after 2000.Correlation and partial correlation analyses revealed
that VPD was significantly positively correlated with temperature and negatively correlated with relative humidity
in all regions.Maximum temperature was the dominant factor driving VPD changes in southern and northern Chi-
na,while average temperature and relative humidity played a greater role in the Northwest and Qinghai-Xizang re-
gions.These dominant factors remained consistent before and after the mutation point. While the primary factors
influencing VPD changes were explored, further investigation is needed to assess the impact of other potential fac-
tors such as topography, vegetation cover, and broader climatic conditions. This study provides insights into the
characteristics and drivers of VPD changes across seasons and regions, offering a scientific foundation for climate-

ecological and vegetation modeling studies and valuable guidance for policy-makers and relevant stakeholders.
Keywords vapor pressure deficit;spatio-temporal variations ; Mann-Kendall test; partial correlation analysis
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