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Soil moisture and temperature characteristics of forest-grassland ecotone in

middle Qilian Mountains and the responses to meteorological factors
TANG Zhenxing, HE Zhibin* , LIU Hu

Linze Inland River Research Station, Chinese Ecosystem Network Research, Cold and Arid Regions Environmental and Engineering Research Institute, China

Academy of Sciences, Lanzhou 730000, China

Abstract; Land surface processes and land-atmosphere interactions are hot research focuses of the earth science, and the
coupling soil heat and water dynamics in the near surface is the critical link between these processes and interactions.
Analysis of the soil heat and water dynamics in Qilian Mountains was quite limited, primarily because there was no enough
long-term monitoring data. This situation has been moderated, more or less, with a lot of automatic recording field station
been established over the past decade. Pailugou forest station is among the stations with the longest periods of observations
(10 years) in this region. By using the long-term field monitoring dataset ( measured via ENVIS system from Jun 1, 2002 to
May 31, 2008), we analyzed the relationships between soil temperature, soil moisture dynamics and other meteorological
factors in the forest-grassland ecotone of Qilian Mountains. The results were shown as follows: 1) the changing patterns and
trends of the soil temperature are largely consistent with the air temperature at different temporal scale, while a lag phase
between them was observed which increase with soil depth. 2) Soil moisture dynamics is much more complex compared with
the temperature dynamics, and strongly affected by the precipitation / evaporation and melting / freezing processes.
Generally, the variability of soil moisture is relatively more intense at the depths of 20—80 cm and less intense at the

depths of 80—160 cm in the soil profile. Moreover, small differences exist between the evolution trends in the soil moisture
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dynamics at the different depths, for example, soil moisture slightly decreased at the 40 cm and 80 cm, while increased at
the other depths of the soil profile during the study period. 3) Energy budget at the soil surface significantly controlled the
seasonal melting of the top-layer frozen soil (0—20 cm), while the liquid water infiltrated from the precipitation and
melting water in the top-layers also contributed a lot to the melting processes of low-layer frozen soil (20—80 cm). 4) At
the daily time scale, soil temperature is highly related with the air temperature, while the soil moisture is also highly related
with the net solar radiation beside the air temperature. At the monthly time scale, soil temperature is mainly controlled by
the air temperature and relative air humidity, and soil moisture dynamics is controlled by the air temperature, saturated
vapor pressure differences ( VPD), and net solar radiation. Better statistical relationships between soil temperature and
meteorological factors was observed at month-scale rather than a daily time scale, and as a result, the relationships built at
monthly time scale can be used to get a better prediction of temperature in the top soil layers, i.e. 20 cm, 40 ¢cm and 60
cm. The results derived from this study clearly indicate that precipitation and air temperature are among the most important
environmental factors that affect soil heat and water dynamics in Qilian Mountains. More modeling efforts are needed to
quantify and qualify these effects for the fragile alpine ecosystem in the arid northwest China, especially under future

climate scenarios and under regional disturbance regimes.

Key Words: Qilian Mountains; forest-grassland ecotone ; soil water and temperature characteristics ; meteorological factors

b - HE AR 7K B A A R AR AL ML 2 i T R A SR B A A ORI 22 BB R B TR A AR
I Bt TR AR AR T ) B K AT il = R ITLIN ) | 1543 5 B2 2K ) A 56 2R B R IR AL
AR AGE 0 Porporato S5 AR FE N A HEAK 4 RIS 00l - 98 Pk S 25 B I R B i 25 21,
B D E AR K LA ) BRI 2R | A K S BRI 98 1) B ) AS, ; Edorado F11 Porporato[“] B W 133 K
B AS AR S AN B S A B R A AT S AR T TR A 2508 s R g 2 B > L K A SRR AE K
R EAFAERFIAHRA X 2 Randal 455 R 12 Rl 3-SR A BRI 2 BRIE AT AL A0 45 SR 36 B £ 46K 43
X R AEAE 25 0 SRS E L 2 2800 M R K T ) B4R s

ULAESNE , JETFABIE LMk 5+ K ERIE C A B 258, 5 1 X 0K B A T — ), W
R 28 VIR T A L L XS (R A 288 0 ) 4 387K o IR0 A < 2 30 ) 0 st [ S o, & B X ek
St AR S R B KA I ARTE R 56 22 B T = A SRR E AT T 835, AR 30 1 396K 43 i 3
AR A G BR VAT AL -5 K 4 A2 T A5 X HE R 1 R [R) 4 A oA T H 4 ek 4y
RS, TN A0 o 1LV A i) = 5 K R Ty i, K SCRR PR AR o BREZR A5 Xof G A P Bl 9T 37 3 Ly X 7K S i R
13T 88 AR T I St 53 i F5SURITHME A 78 T2 L DX RO 2 25 2R B 7 1L XK SO Hh AV FH A S e 4
FERRG L AR SR REE o B VE AN AR S, BRARTE X S sl 4 bR RUEE [ X Mk K S KRR E X R E
I ZBIZE R R RIEAE GG E R BRI L X, R ARE 1L B A B 2 1 5K 58
gL E I AU G g | 3R AN ORI Ay = XL ARG ORI B [ 2 [P = Sk S R 5 8
FINZEA TR I 5 Se A 29 7 % K BRpiE SO 53R ZR M0 C R TR AR

ZE L R X ZEA PRSI ( ENVIS) U 22 05 52560 0T RASR A X 35k 2 - R SRS (19 A JE R I 4555
RUBE RS E N H K B 5R3A 7R 7R SCE X 2002-06-01—2008-05-31 3 6a 1Y + K 43 TS 5500
DB T2 W AT, R E AT T B 4307 < 1) 38K o FELRE B4R Y A B A8 AR AIE 52 ) R K RN L AR
X AN R IR B K AR R 1Y 22 575 3) Fhl K VB F AR ER
1 HREHER

] A S R GRS IO 245 195 PN i e e S 5 i ——— 8 2 L bR A 25 2R G0 O DN i Ao 1 PR AT Ui HE R I I
B(38°24'N;100°17'E) , Wil AL 2. 91 km?® | 1K 4. 25 km , AB% FUF& 1:4. 19 ;73K 2650—3800 m, % i ek B
Ay 1Lt R D BH B A BRE B AR OMORT SO0, ARAREL T AR 1. 12 km®, B 35K 38. 5% , AFEHAIR-0. 6—

http ; //www. ecologica. cn



1058 A E = 324

2.0 CAERE/KEE 435.5 mm, 020 em ZER GRAFEZEK & 1051.7 mm PRI 60% , BFFFT X Y AR A DA
HOIE RV 1 22 S 08 BB S8 0 3 B0 A 47, LA 18 5 A2 4K ( Piceacrassifolia)) A £ 11 HERERP S BREHOR 43 A5 T
B3 2EFAE K £ 2 UL 4 B8 M8 ( Potentilla fruticosa Linn. ) R #&#§ ( Potentilla glabra Lodd. ) . &5 LM ( Salix
cupularis Rehd. ) | 1L £t B ( Rhododendron lapponicum (Linn. ) Wahl. ) 55 A 2 BERD AR FE B 5 22 DA 1L SR
R 2F 2L ( Polygonum viviparum Linn. ) . KWK ( Ephedra equisetina Bunge ) 55 & 3, FH 3% 0 M 3 5L 4 A7 BR 25 22
( Polygonum viviparum Linn. ) 2 F8 & ( Carex atrata) %F 3 ( Stipa) 55, FH 3% % M 3= 22 40 8 ( Reaumuria
soongorica) &3k 5 ( Sympegma regelu) BEHZE ( Ceratodies Latens) 1% 14 5 ( Achnatherum) 55, 3 FE I 111
A A V. e L1 B DA ) - 0L Ml R S AT SRR 0.8—2.2 m, T EEHE, DIy O 3 b B
SO BRE CRLLAVTUASE  pH H 7.0—8. 0, Hrf AW SRR 2700 m, i TARFL A 41
2 MRAE
2.1 SEERNER

TEHERZ Ve B S bR B S E A A 1 1 22 ENVIS (£ |, IMKO) Z5 &5 IR EE LI 2R 55, %54k 2700 m, M 2002 45 H
EEASEGNM 1.5 m A3 m AR EERFRE N 20,40,60,80,120 cm Fl 160 cm [ TR (LK
B NGRS 5 ST ST (CM7B, KIPP&ZOEN, i > ) | 42 (TYPE 8110, Wein GmbH & Co. KG, HIBA]) |
S JE(PTBI100, Vaisala, 2% 22 ) |25 S & B 510 BE ( HMP45D, Vaisala, 25 %) |+ 3348 & ( HFT-3 5 HFPOI,
Campbell , JZ[E ) X\Ja] 5 X% ( RITA and LISA, Siggelkow Geratebau, 78 [ ) , 7K ( RG50,SEBA Hydrometrie ,
), RARIE K (TRIME-EZ, IMKO, 78[5 ) | 3¢ 5 57K % (T8 , IMKO, #8[%) , #idls R &L K10 30
min,, 7 SCHEBUSUEE SR 1 1] B 2002-06-01—2008-05-31 ZEAT20 4T
2.2 HEab B Kot

ARSCHIT I BWLIN cdh g G B 0Ky GREE R . PR ER N 1.5 m @ B R (Ta) AHXS
M (RH) A (W) 1. 2m S ERYFEK (P) ,3m = BRI T AR5 (Rd) (18] 3RS (Ru) AR ST (Rn) |
TFIK AR ZE (VPD) M E T =5

VPD=O.611eXp%(] ~ RHD (1)

K, 7(°C) H %R, RH( % ) FHIRHBEE .

FIETR ALEEIIN A 6 ADTREE AT £ 3R FL 5 K i (soil volumetric water content, fij #% i SW20, SW40,
SW60,SW80,SW120,SW160) H1 -+ 4315 ( soil temperature, fiiFR A ST20, ST40,ST60, ST80, ST120, ST160) .

TEAY BT ZE T PR - R Bl AR AR SCLA - SBEIRE 0 °C A S 3K 43 B0 VR BlGER SR R B, T 33 T 4%
JE I R R i) 2

At,=t,-1, (2)

Ko e(d) A4 F AR B FE 0°C 1IN IA] i BUE 1—5, 20 BI6H N 38R B 2% 20—40 cm,40—60 cm,60—80
cm,80—120 cm 1 120—160 cm;u,d 23 9Fm F AR 2 L2,

S B A TS TR IE s 45 B 1 30 min A KOULIN I 4% 20852 HSF- 2 Az H -4

B H YA Ay, = ia (3)
S 2a
% H :i:iijﬁiijﬂ month — m (4)

K, Ay, FLAL, S350 H 8] AEBS LI B 5 a 78t O . M o 2 s WL B B e ik 3 63 114
KEL

TEIMT AR ER S T OKIARIGETT ORIy T sk G A [F] 5 N R 5200, 75 SPSS b i R AT 1 bR
ARALFR A SR AR g B B excel2007 , Gt 20 T K i ] SPSS13. 0 origing. 0,

http ; //www. ecologica. cn



4 FEPR A AR 1L P BOAR B S B K PRARAIE B X TG 23R B ) 1059

3 HERHMHm
3.1 HEE WK R AR A

K 1 A 6a (2002-06-01—2008-05-31) ZE4 FREE LML ENVIS 12 55% B FEK FAR HF50E . FRK R
FEI MR B A AR AL -0. 0004 , 1 2006-07-12 BRI FT 37,7 mm kORI B B A5 KA ; [l — st
BRI AR A, a2 AR 3 0. 0012,2005-07-12 S WL i B A< I 55 KB 20. 8 °C, 2008-01-28
J R IR /IME -21.9 °C . &2 9 2002-06-01—2008-05-31 I FIFE K 1 6a 1 H - HMH , I AR K 28 60
RN AT AL, 78 5—9 H RIS IR AR K 3 8 2 R (E B B .

T O I — - 0
30 ' 5
3 Kok 4

20} ‘ ‘ 110 jop TR / \\!
{100
1o} i L | ‘ £ St / l \
8 -l .. _____ [, A/ | L O | |, 120 o %) % g
oo} s 0r s
- %
-10}F 430 T / o
20 AL 30,0012 e

e \]
—— B A AL 35-0.0004
-30 1 L I 1 f L 140 -15}F
A0 AN AN AN AN A A0 —/ =
A 1 2 3 4 5 6

AV AN A AV WAV AV (A . 7 8 9 10 11 12 0
NOSARPRV\EARN N\ N\ LS \ e\ S\
P P 2 g g 2 1 A # Month/m

H A Date

B2 2002-06-01—2008-05-31 [ES;BFEK 6a & A F1y
Fig. 2  Precipitation and temperature monthly mean change in

2002-06-01—2008-05-31

E1 HEAREEKSKETHBEEL
Fig. 1 Precipitation and temperature daily change in Pailugou

catchment

3.2 HHOKPAELERIE

13 FE 4 5325 T KIS H AR Ak Jmy 256 1 2 ) R )2 K MEE B4R R 5—9 A IRl 4k
TR RIS AR, b T Ll X 2 2 e B 2, T DA R K I il R 7 ) B 0 0 o B 3, R 2 SR
M, K AR AR R 2 FKEE A AR RRE .

TR R AR N R AR AR — B (K] 3) B R AR N SR BN B IR R I 0 5 A 1 A2 R AR AR
ST RIS 23 VR B AT A A 28 (M 3 B R B B I 98/, 1H 120 em 5 160 em 14F P AE AL i 5 T2 4R
AHXT IV FE A 25 5, 76 B AR /MBS 23 th B — AN 4T, R AE— BERT Tl N 8 T8O 2 i 284k, B TR
B8 T A PR R 478 A FE U1 45 s SRR A AR S BU) , R T V) Y B A T 348 0 5 AN )2 Uk 1 A B R AR At
PGSR, W 20—160 em HIFFLRR 54 -0. 0021 ,-0. 0021, -0.0021,-0.0018 ,-0. 0012 ,-0. 0009 ,
H 20—60 em Y R AR BRI DIAZE N 80—160 cm HAHLRIR BN, 454 4% + )2 8] 1Y 6
R R ,20—60 om J& T+ R AR A RLZ , BIAH B[] + 3 g Sk 25 S i, Hok R R 2
LR IR BE IR TS, BEIATE 0—160 em TR PR X - 98 I B 52 0 Bt R B8 fin R T B A1

X} 6a B+ IR B HEAT S R W . BRI 6a H R RARAE N 80 em B 1.32 °C, xS N )Z 20
em 19 1.95 C, THEREAEFIAE 5 2B CV S RIE A 60 em 1Y 0. 556, 5¢/IME A 160 em (1) 0. 314 (tbAb+
IR P A AEAR S R R AR R R AR E R 22 5 6a A EEZ U ) o HRORTE) H 0y (1943 B 45 S 2%
FH 2 YL il FE 00 R ), AN (R 3 - 3900 8 A 53 SR BN B & LB PP e [/ A B T 25 5%

TR AMAE N AR A 2R ([ 4) , D 20—80 em TR Y 37K 734 N2 AL 5 32 41 B K 3 R Y 5%
M, EHEOK MR« 2R AR 3K A3 Y /N R 0 23R B O B B TR/ . 120 em T 160 em
TREE Koy A 22 it 2y B As AL | BIVAR Py AR 16 010 AT IR S i B (A Al 72 (B ZE R 3—6 A

http ; //www. ecologica. cn



1060 £ ¥ i 2 &
20cm
- - =--0.0021
oL \N\M
-15 1 ~ | | 1 1 1 1
40cm
15 - - =--0.0021
oL -~--’f¥-/\7ﬁ\-/-\;%-\-/’3‘- P
-15 1 | | 1 1 1 1
60cm
15 - --0.0021
&) - e M
¢ oL /‘\f/\_/__/‘_ M__ AN I
g -5 - ~ /\\7‘
% ] ] ! ! ] ]
% 15 88%318
% - = = = =0
I ok _~_&:M_\M%\7_-__
-15 | | 1 1 1 | | 1
— 120cm
15 - -=--0.0012
= —--~A:_—__743\—;/—\—\—/J\——_.—,=A—\?—/:\;————-
-15 ] ] 1 ] | | ]
— 160cm
15 - - - -=-0.0009
0 e e S T e s T ™ s = A T e e T o A o TS e - - -
-15 ] ] 1 ] 1 1 ]

2001-06-10 2002-06-10 2003-06-10 2004-06-10 2005-06-10 2006-06-10 2007-06-10 2008-06-10
H #A Date

3 TEEERTUHIE, ERABERE

Fig. 3 Soil temperature daily variation features, dashed line is trend line

1] - 338K 3 25 b F— AR G2 AR AT 1

5 R R R 45 2 2 K A i AR A 3 5 B K F T AN — 2, 1 20—160 em 13K st H 2 )
R4 0.0021,-0.0001,0.0025,-0. 0003 ,0. 0018 ,0. 0014, FHHE% 40 cm F1 80 em +3F /K 4332 3H Ky i />
G BRI oK R IR, BT RIS R)E T IEF RN K ik R R )E
IR BRI BN Z KA LT T, 20 5 B0 2 5K A 20, DR SR DA 3ot 1 38R
FE B A B T b 2R R (RS T 40 em 1 80 em YR Y 3K 0 AR A AN T K 1 - 43R R+
KA B I AEALEAE AR R K AR FH R 2 )

W3 K53 6a VI RME I ITE 20 em 12 (17.1% ), F/IMER 120 em(11.7% ) . HFH R RME
120 em(35.1% ), 5e/MEHN 80 em(5.4% ), AL REL CV e KAH HBLFE 40 em (0. 468) , H/IME A 160 cm
(0.142),

3.3 FMERRLE R

L DX A= 3K AR R AR 1 PR (BT 3, [ 4) R Rl R BE R B R 9 < S th v 2 I TT IR VR &5
(Rlfl) , BT R IE &, 3K o BN BER BB N A0 /b (B0 BRE A B3 VR mh it AR A A —
T S PR N AT (L5 )22 VR Rl A s N 45 RO B A 2 5, 3K PT 5 A AR B 1 K 0 1) TS vk B R Tl A
Ko WeAb, T IEIK ST TEVRES R AL R X G B2 A i A ] - Ab TR 45 B B, 1 39858 2 S VR 4 | IR Y [
TR FRERIN A A ST W ZE 3K A 52, A TR 2228 O 5 ) 1= /K o) = 22X 1 s (HAE R AL By
B2,20—80 em REE B K AL G A 2R L3R B A SR RO R O¢, 1057 I — R ER A
BF7K 43 T BRI T3 r 2L FE R, AN e al b R i R B AU V2 20—80 em 1Y 38K 73 77 A5 52 0 i
120 em F1 160 em VREEAY +EVRES Rl A ik 3% 32 252 1 BE AR A s il o ik — 20 20 A AN [m) 18 J2 O ) V5 kBt 1]
22 (B 5) Al 0 AN AR BE 2 A VR Al [AIAF AR R 25 57 DA 20 em IR BE 335 0 C IR AR UGHH R H B
J& 3R B8 0 °C B RORHEI S AT — 12 A9 22 Ar,, W0 80—120 em f4 - 38 7R 45 F Rl Ak B 1] 22 241 0 e K
18, 43514 25d F122d, k45 0 E] 2% 09 5/ ME R 20—40em 4 12, Bl LR ] 2% (4 5 /IME R 60—80em FY 13d.,

http ; //www. ecologica. cn



4 FEPR A AR 1L P BOAR B S B K PRARAIE B X TG 23R B ) 1061

20cm
45 - - - 0.0021
30 - W
15 - ““%C.:M:\--- \:_»MC:J\M“\;‘J\"‘
] ] ] 1 ] ] ]
40cm
45 - — - 0.0001
5[ NN DN VN SV PN o W |
5 -=-=---% -9- -J -~ - - --9---- - - -
ﬁ— ] S 1 ] 1 ]
60cm
S -~ - 00025
o\\" 30 | ~
%15— ____Tx\:__l __l_ -_W___fT_\_/A‘\:_,/_I\'_\nj::’:_ __|___
§ 80cm
= ‘3‘3 = - - - 0.0003
3 -
15 ____"':_\\______J\f\:j_\; - - - =A== - - = = __) - -
1 | 1 ~ —/FI%H. J ] : 1 1
45 | ——120cm
30 - — — —0.0018
IS o e e ———e T\ T = L_)ﬂ'_"__\;_ -
] 1 ] ] 1 ] 1
45 | —160cm
30 - - --0.0014
15 | . -= == __\_—_ff__‘__\___‘l/__——_\_‘—_(:%
2001-06-10  2002-06-10  2003-06-10  2004-06-10  2005-06-10  2006-06-10  2007-06-10
H A Date
4 XS BTN, REAEEL
Fig. 4 Soil volume water content variation features, dashed line is trend line
3.4 HOKHXR G B Km0 30 -
. . " e = ] s
Z It b Ak AR AT LB 1 A B AN ] [ 722 £ %o [ )

fift
AR TR/ B DUAS [8] J2 0 B 338K 23 At B A1

A KK RSB K R 2 0k T R
SR P BT ZAL A LB 1 , 4 th B - 5K

Sy RS 1) B GH F, TR HA T DR S e J5 i el 9 45 &
R R BEE K A A 2 RO =
LT LIRS 2 H S 25250 e dr T RIS b

RAZBERNGI KRR, W6 sl T HEMI LR A

%Lﬁii:%{ﬁg E(Ja‘éf%\o i}%’ 20—160 cm iig{ﬁlg E](] ig 0 20—40 40—60 60—S80 80—120 120—160
RGP TR0 500 T, 5 OR I HIE R R BOIREE % AR em

WU, 2 20 em B FE 5 0 B9 AR 0V B R s LHAREERE

0. 903 ’{',7'2 E 160 cm E/‘J *H %,@% /J\ﬂ\j 0.278 , ﬁf*iglﬁﬁﬂ + Fig. 5 Lag time between different soil depth at freezing and
WL BT T 05 A 5 A A T O i BT R G melting phase

7 S+ HOK A TR G PR R T, s S L
BRI 25 41 20—80 em W9 E TG T W T HGEMIE, 0 20 em +HUK S5 R A oA 5
14 0.643, {H 120 cm 1 160 em M 1] RS Ru SR SE, Hid 160 em +358/K 20 5 1a] b dm 5T 69 4H 56
PE2E H-0. 117,

SGBER P E TS UK G R B | TR T MK SO 3R 7 S OB 117 30K 4
R R B NSRBI B T HG 45, RIE H ARt A o MK SRRy 3K 44 U 10
A A 2 e G B R K R M R B 2 A e

TS B R I A AL KA AR AR Z 75 FRRE 10 3 B G 2l TR T B [ R i 25

Rkt 12 At/d

http ; //www. ecologica. cn



1062 A E = 32 &

3R ST/°C

=20 - : - - - =20 : : : : -
=300 =20 -10 0 10 20 =30 =20 -10 0 10 20
Al 7/°C

E6 TERENSKERNME

Fig. 6 Soil temperature control facts of meteorological

L3k 5 SW/%

L L ' 5 2 L i
=50 0 50 100 150 200 =50 0 50 100 150 200
) LR m?

B7 TEASWSKERAIME

Fig. 7 Soil moisture control facts of meteorological

AT A 2 5, A0 - 24 B 25 SRR B AR R K R 22 43 SORE R BE X 1 87K 0 PR BE AT — E S, 3R 1,2
G TSR, SRR A RUE BRI O R T A SRR RH 1 H R A A i T4

http ; //www. ecologica. cn



4 FEPR A AR 1L P BOAR B S B K PRARAIE B X TG 23R B ) 1063

R T 3K A RS S 61 IR 1 SR T ARAUKIREZE vPD s FdE 55 Ru, HRE NS T
FIE] GRS Ry, HOR A R b 3RS G sl DR 3% 338K 20 RN B2 B 5 i 58 hn e i, L 2 2280 R BR 60
em VBN 3K A4 00T H B 45 5 1020 em HEEEEE R 0.938, B B T H R EERY 0.789,

Rl IERESFESKETFHSRITXER

Table 1 Statistical relationship of soil temperature and mainly meteorological factor

Hif 1] Time FEH5 Index 20 ¢m 40 cm 60 cm 80 cm 120 cm 160 cm
HFy 4 HF meteorological factor T T T T T T
Daily average FIE RBR? 0.789 0.779 0.539 0.51 0.139 0.082
RS S 4 AT meteorological factor T T T T RH RH
Monthly average FE R R 0.938 0.848 0.716 0.573 0.355 0.26

SR A 0. 01 K530, 3= T, RH 435 3R/R Sk (°C) s SARRHREE (% )

R2 TEAKSSEFESKEFHSEITXER

Table 2 Statistical relationship of soil moisture and mainly meteorological factor

A ] Time FEF% Index 20 cm 40 cm 60 cm 80 cm 120 em 160 cm
H S 4 HF meteorological factor T T T T Ru Ru
Daily average | 5E BB R? 0.394 0.434 0.38 0.349 0.218 0.567
RS} ST meteorological factor T VPD vPD vPD Ru Ru
Monthly average g BB R 0.457 0.468 0.302 0.401 0.529 0.642

SURYYIE W FENEKT 0.01 K5, =P T, Ru, VPD 2} BIFR TR (C) (Tl AR ST (W/m?® ) A AIK 5K 22 (hPa)

G H T 20 .40 em 160 em B H RJE HHHRE 5L E X NG R .
ST,y == 15.497 + 0.767T — 0.039Rd + 0. 145RH + 21. 502VDP R* =0.981
ST, =0.91 + 1.037T = 0.05Rd + 0. 116RH R? =0.955
STy =1.872 +0.935T — 0.05Rd + 0. 12RH R* =0.915
K, ST H IR AE(°C) ,20,40,60 73 HIACER IERE (em) ; T AR R 10 T B4R SH(W/m®) sRH %S
SARHBIE (% ) ; VPD N FIKIREZE (hPa) .
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