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Abstract: A suitable ecological-water requirement of vegetation model was developed based on field observations in the
karst peak-cluster depression area in Tiandong County of Guangxi Province. The ecological-water requirement and ecological
water deficiency of vegetation in different seasons were estimated, and the main driving factors were analyzed. The results
showed that the greatest ecological-water requirement of 4 dominant vegetation was in August, and the least was in January.
The ecological-water requirement of Miscanthus floridulus is the greatest; the monthly average maximum, optimal, and
minimum water requirements for this species were 36.85mm, 25.80mm, and 23.95mm, respectively. The ecological-water
requirement of Cipadessa cinerascens is the least; the average maximum, optimal, and minimum water requirements for this
species were 23.99mm, 16.80mm, and 15.60mm, respectively. The pattern of ecological-water deficiency is the same with

the ecological-water requirement. The ecological-water requirement of vegetation has a significant positive correlation with
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vegetation coverage, leaf area index, air temperature, and soil bulk density; however, there is a significant negative
correlation between ecological-water requirement and field water holding capacity. Vegetation coverage, soil bulk density,
soil moisture content, and potential evapotranspiration are the main driving factors affecting the ecological-water requirement

of vegetation.

Key Words: karst peek-cluster area; vegetation; ecological-water requirement; ecological-water deficiency; driving factors
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TRERERYTE O, P, X — XK 75 8™, A AT KA R R R A O R

AHFFELAT PY AR BAE O s W AE i XA SRR | B TR S0 UG MM B AR RS BORE 453 B A St
LI VAL Bl A 2575 7K E S SRR A, 5 A DA AN [ A 40 2 B A AN [ g v B ) A S K R A s itk
U, LIYI 12 DSk BT A e S8R T A e 5 A AR B ] 158 K AR U R 2K

1 #MRERFE

1.1 WS IXHEN
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AR 21.9°C AEYFEK R 1172.3 mm AEYZE K 1774.7 mm, 78 K H R T REOK &, TR X 32 200 S s
S DX PN A DA i b S e IR S O R A A 1L 0 s B G T ) 2 A8 T T 9 b R R R 2% R R
200—300 m, i ATk 600 m, % XIRA T G R 1, A TP E, K Lk ™5, AR B EEAL A w5
FEAR, INZ 22, AR RBOK, FEK S b 3R PO i AR XE DL A% 4 OIS, A= A oK R4
S,
1.2 W5k
1.2.1 A ST KBS E Tk

M A AT K E B2 A R L K S H R A ARBEFER ) E PR Y Penman-

http ; //www.ecologica.cn



19 SIS A 0 M AR B AR AT KR U R IR IR R 3

Monteith 23 32 kAR W A BT K EHL,
ET, =K, x K, X ET, (1)
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1.2.2 AHBAESEOKE SR T A
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1.2.3 MR e A RO T3R5 1%
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Table 1 The fixed level of vegetation ecological water requirements quota

H [ 3Rk He il % HER EBEX
Field water holding ratio Level Ecological significance
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FETE SISV AE AR [TV 0 B A e B 3 AR, /N3 5 5 X 20 mx20 m, KB RBE 10 mx
10 m, TP FHBE 2 mx2 m, 0K A AE RO I ) 38 S IRE 7% i B2 o B AR 2 SR R .

(2) ZE 1 0

K HIZEE LI-COR 23 EIY LI-6400 fH #5004 W0 0 5 78 290 00 2 A 40 25 1 s 3 0 s (1) 34 A W B3 SR /<
1°9:00—10:00 [A], REAEHIBEE 3 BRACH R 47 Tos H 3 APV E R  BEARAE A FE A e B g v A1 3
R AR B AT 2RI RN, B B SR AR 6 MR B , e 245 RBP4
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F A R LY I E IR T, B0 [0 5286 25 7E 105°C ML 21 31, 3 2o 315 S0 B ; 30 3 22 50 0] 2 [
FETEAS FEHBAE AR B I RAE 0—20 om TREE 14F 100 g, 77 PISC 50 = 4+ 240 8 5 & T roF 25 [0, 3 B Rl <
IKAY BFG FREE A H )Rk fb e NY/T1121.1 B8 B 5 15, 76 & RE b RE AR B T 100 em® 3R
TR IR E ARG 7 0] S50 28 0 e i THR RS 5 2 IR B R T R5 3 RS I B2 176 I 7 Al ) 2 s
R [R] A A T A2
1.2.8 FdEadorik

FIFH SPSS #5144 , SR A A3 Mk, $8 7 A 5 A 25 /K 8 15 PR TR 1 22 i R 4% AR 05 DR 4 B 22 i) i O
R, RHZICEEZ A BA T 5 AT I A | i R AR A T AR e B FE 225 i R 7 B R i R

2 HR55%H

2.1 HEGAESTAKEH

ST 4 PR TR R MR B A AR S RS T I e S5 TR R A AR S TR OK GE HAE
BF KM/ N B FACE B, AR WA 1 R, ATAL 4 FhRDY B ok Of B B/ ME ST K E BAE A [R] Z
R ERE AR 0 8 H R K, 1 A die/)y s HRERE & AF B 0 5ok 3 BRI e/ VA 28 T 7K 4 3l A
26.23 .18.36 mm F1 17.05 mm, 7L T P BEVE 43 92 36.85 .25.80 mm 1 23.95 mm, JK B3 EMBETE 4 92 23.99 |
16.80 mm F115.60 mm, 7 X FETE 23 152 34.71 .24.30 mm F122.56 mm ;4 FAEPIREYS 5 KA 25 T 7K 8 %I S s
Tl HAESTACES, E 2SI 7.00 mm DL L 0SB -S H/MNES T KEHAAH2EE/N, B/ F 2.00 mm,
AR, KBS R BRRE VA 7R3 A KR 0 AR AR TG 7K B A8 /N F oAt 3 AMAE I REVE , U BH K B 0 R A
AR R 2 A B AR TR K A3 A 4 R R AL T T TR R e, 1 I 5 A 3 R AR A

http ; //www.ecologica.cn



19 SIS A 0 M AR B AR AT KR U R IR IR R 5

PO, T e B 2 MK A BESE R IR H AR

O— ®mK B- &85 —A— &b

50 . 80
R A
70
40y 60
30 | 50 |
. 40 |
E 20 ¢ 30 |
<
g 20 |
5 10
ﬁ-g 10 +
<
gg 0 A . . ) 0 1 L 1 )
et 1 4 8 11 1 4 8 11
5 2
@‘; 50 80 1y
= KBITIE
En 70 +
S 40 60 |
&
30 | 50 |
40 |
20 | 30 |
0 20 |
10 |
0 . . , 0 . ,
1 4 8 11 4 8 11
H 4 Month

B 1 FEEMESTKERIILL

Fig.1 The comparison of vegetation ecological water requirements quota

AR (2) A A 4 MRS L SBUKEBIE 1 iR, 4558 BR, 4 FiRY RS i9 4 5 Bok & 5
WHE 8 A, 11 ARz, 1 A 0 il T RERE I 4F BT ¥ 85 oK |3 B RN 5 2 A 28 BROK & 843 il oA
19.64 11.77 mm F110.46 mm, T35 5 BE7& 43 B 30.26 ,19.21 mm H1 17.37 mm , JK B3 AR /3 9102 17.40
10.20 mm #19.00 mm, # X BEE 20 )02 28.12.17.71 mm F1 15.97 mm, [RIFE, T35 A9 4 2Bk E #if s, K
BIRPREAG, UA] 4 Rl Ko AR v O P BORCIR 0 H A 7™ B A T 2 R BB K o DA X A

R2 HEFEHRTEER LR ESEKE

Table 2 Vegetation ecological water deficiency quota in Tiandong County

Ay b He A RIK E Ecological water shortage quota/mm

Month Species K MAX i E Suitable &/ MIN

1 A January HE 4.84+0.51 2.86+0.32 2.53+0.20
F 15.49+0.83 10.32+1.24 9.46+0.58
IRBIRM 9.60+1.48 6.19£0.28 5.63+0.52
HX 17.42£1.22 11.67+1.25 10.71+0.86

4 A April. HRE 17.21£2.20 9.92+0.66 8.71+0.84
F 14.98+1.45 8.36+0.48 7.26+0.56
IREBIEM 8.39+0.87 3.74+0.21 2.97+0.16
X 15.52£1.27 8.74+0.41 7.61£0.38

8 H August HRE 27.17+2.93 15.22+1.02 13.23+1.13
F 57.74%3.43 36.62+2.72 33.10+1.09
IKREHRE 32.32+2.33 18.83+1.25 16.58+1.37
X 51.29+4.52 32.11£2.71 28.91+1.80

11 4 November HE 29.3422.66 19.08+0.82 17.37+1.29
HTE 32.83+2.44 21.52+2.13 19.64+1.77
YEEL £ 19.30+1.54 12.05+0.73 10.84+1.08
X 28.25+2.36 18.31+2.08 16.661.62
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2.3 A ST AR T8
231 HREHEFHHr

Fi Bl SPSS 2K SR FH AR ForMrr i R Mg AR S T K e B S i A FAE S RS 7 =2 0], L K 4%
7 2Z B R G553 2 Fin , AR AR S TR /KO 8005 i FRURS B A 7 5 8 28 RO D 3 T 25 8
IR B I A SEE R (P<0.01) , FHSE R B4 1M 0.68 .0.70 ,0.51 1 0.63 ;5 1438 FH a] 435 7K 2 D0 42 30 1
WE RS, MR BN -0.417(P<0.05) , £ KT [ 2 B TSR A5G OG22 15 A i
PG Hh = 8] 2 AR S 35 (A DG M (P <0.01, R* = 0.55) , TR 5 K AR Z [ S 4% 5 3% fAH 56 (P<0.01, R =
-0.88) , F WX BB K 1 22 [6] I AN e AR F RS A9, T2 A R MR A, 8 T 0 Ol I v LR 5 6 D % - 4
R KRN FIA RIS AR T A ST S8, el A AR =2 255 5

R3 ERESTEKRARFSR

Table 3 Single factor analysis of vegetation water requirements

o HME T 1 R
MEARRER KAKE  =RRE =RmE . HERE BESKE BRE .. . WAEH
[SES ok ) . . K . : . [HESZe .
Leaf area . Atmospheric  Air Air . Soil bulk  Soil water  Soil water . Potential
Factor . Vegetation . Altitude . . Field .
index pressure  temperature humidity density content  absorption . evapotranspiration
coverage . capacity
coefficient
ok 7 2 iy
ffﬁ%)ﬁgmg 055+
Leaf area index
=
KA 0237 0.193
Atmospheric pressure
ag==0::d
UL 0264 0396 -0.224
Air temperature
7;'/‘:‘\‘\F| [
" uikr.;. 0.338 0.082 -0.211 0.025
Air humidity
TR Altitude -0.267 -0.204 -0.877 " -0.087 0.064
HIEAE :
-0.211 .1 -0.2 .091 -0.177 415
Soil bulk density 0 0.103 0.293 0.09 0 0.415
AR . .
?:% e 0.553**  0.215 0.467 " -0.194 0.336  -0.549 " -0.621""
Soil water content
R U TER ¢
Soil water absorption 0.443 " 0.271 0.159 0.367 " 0219  -0.401" -0.538"" 0.478""
coefficient
% 171 i ~‘+A7 =X
i.i%EHI HT kR 0.03 -0.249 0.231  -0.277 0.137  -0.333 -0.772** 0543 0.591 "
Field capacity
TEAE7E
(}éﬁiﬂ - 0.561** 053" -0.141 0.804"* 0.292  -0.121 0.184 0.079 0478 -0.418"
Potential evapotranspiration
M T K E R
Ecological water requirements 0.678 **  0.704**  0.124 0.505** 0.348  -0.326 0.626"" 0.4717"  0.204 -0.417" 0.821"

quota of vegetation

* % FIRMLE K, P<0.01; * 3R B EA, P<0.05

232 ZJlESHT

M L A 5 0 K R 0 2% DR ) B ey AR G, AT B AT T 2 ) T RE A A ™ 1 A AROG, SitE— 20
TF 5 532 M A 2 2 0 7R A ) DG B PR B g R SR 2 e R 3z 28 A e 85 i A7 40 B, 25 SR A 3% 3
B

FHER 3 AIH (A M 7 5 B IS | I SRR TR 25 1 4 DR PRt A BUAR Y | AH SC K F-1
RE TR (P<0.01) , BaIAIX 4 MHEAR A ST ACE BN FEIEir, MHSEREORE , My &
JEE 1 105 ZR B K, TR 3] 25,39, Uk BH XA B A 28 5 7K R A 14 Wi i R 5 LY 325, I R Bk 15.45,

455 ZInERNEB AL RS HT 025 S, A5 R A 2 T /K R 0 ) OISR B R = 0,913, DI A TEAH
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Y PR X AR B A AT /K A RE AT AR Ay T
ET, == 62.98 + 25.39VC + 15.45SBD + 0.755SWC + 0.379 ET, (R*= 0.913) (7)
Xf, BT, R ST AKEH; VO A S5 ; SBD S H3EZ5 5 5 SWC o HIEE KA BT, WAEWOE
U
x4 HERESEAKESETEIESH(R*= 0.913)

Table 4 Multiple factors regression analysis of vegetation ecological water requirements

A ES4 T Sit BEMRL T3 2E WM A 5

Factor Coefficient T-statistic(T) Significance ( Sig.) Variance Inflation Factor ( VIF)
# 4 Constant -62.98 -5.883 0.00 0.00

WAEZE L Potential evapotranspiration 0.379 8.974 0.00 1.441

+ 4655 K Soil water content 0.755 6.108 0.00 1.882

T B T Leaf area index 25.39 3.733 0.001 1.499

+ 145 Soil bulk density 15.45 2.272 0.031 1.862

3 iig

MR A 25 T KRR 9 10 B B 2E PN 2%, e A S T 7K T oA DX e 2 A5 R AN R (L E B R AR T
AR FT T B A 7 V5 06 DA T L DX 3 Ak Rk B 2 ™ o, AR S IR B 4 MR b o B Y IRk, R
DX A B A A TR KR IE AT B AR A B A K IR FR D aE 2 B nT el i e 2 A R A
VB 2R A - R O B K A TR R P AT T R R A A MR K B i AR T i 3k T
A ASHOK T PG 5 0 A Hl DO R OR B R B2 . BRIIL, S SR S R G MK BRI i) ] HRp
FE RS B, N 7840 R4 B SRR K DRI SR D RE . I DA A C B A e A 21 5 4 e, 2 3 0 & A /K U 77
THRERITE ZAHE BN, ERAERE 45 24 X5 7Y B 4 XN I A AR AT R M (o K DR 77 T e T
35.99% . BEAEARSE 38 F 2 UGS M o BT b i — T B /DN D de K IR R 5 ARRE A A s T B s A kAT Ak
i H 2 RO KR T 33.05% , K IR TR AE 1 R,

SR, W AT Bt X S R P K SCRAAIE | SR BRI A MR REOR K R R ™5, i X IR AR 9 32
TR | K B 28 S A AN Y BRSSO PR AR R AL Bl b G5 — 1 As R, R ARG Rk
P, A X I A 43, (R 4 DX SRARAE T AR T 3k B B IR A T 7K 2 0 AR gE 4 SRR W,
AR AT R AR I, A T 7K UK, IR TR AR T X, AR K T 3% SRR %) A 25 5 7K i e
Ao DRGSR A 5K 52 T BE % LATHE AR SE T A Sl AR D BT 540, QK B R  75 XI 45, ARIF5E
G AT T 4 MR R AE AR 22T 05/ NVE S TR KE R, UL T AR R A X 7K 43 B ) AR A
HAUERYE A R R A S BOK B R A ,8 H MRS BUKEFimR L , LHIR AT, SRR KT
e/ MESTAKEBB YA K22 2 H | I SEOZ X AR S AR ARk, EIE R E 2| AR
R S TR (R AE R RS T A RN 2R 25 1 A i 25 45 R, FE 2 AN OROK B 5 T W A L X 5 2
A5 R A K B G2 B S5, K A3 A DR AR R K R U5 1 G B, 7 5 T 2 0 % e AR AR ST KOst AR
R

AL TE PR A T DR RUBE I 2% figt DX Sl 5 R Jo SRR AN, SR TS [R)AE 0 % A 85 PR 1 A AN ) 19 3
Do 388 3 AT AN ) B35 PR Xof U A b DX 5 A 25 5 7K B B 5 M A 9, D AT Sy 32 X 3 %) e e A 2 75 7K A
FRRAENETE T . AR X XA AR TR K e A S e 5 R B E A RIS SR RE R
e 35 IEAH G (P<0.01) , 5 4 5 KOR 52 18 35 1E A 56 (P<0.05) , T -5 H (Al HF /K & 5 I 35 T AH 56 (P<0.05)
B WA A R R M w5 | A RIS KRR 4 DA AR H 7 R H R ff R
91.3% WA E ST AR EH AL, X UL, AR BR A IR T 2 E 1 A A OC R, S 0 X gt AR 2
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T A U™ A R R B BRI PR O AL T | A TR S K R L P R A A K U A A R
IEHE . ARDGRAFSE e W], 3t A2 i 1k AL B i P2 1P BRI T ol 2728 IR e, 7RI S e A vy, P e A
O VR PR ABL AR S JEE L S 3t R A TR IR B A 2575 /K 22 [ AP A8, DA T 8 e DX sl 2 oK TR AR A 25
TACEBZ P LS AT A SR IR FE, n] e Py A FEOR | B 5 HLAR /K BE T AT
L KA 2 BRI AR A A T 194 HA A 3 52 T 44 K AR A 25 R 7K G A R T R K ol £
ARG, U R Ry 5 K 30 R BUSU LG 1T 237K 439815 R B 3 FUK B (R K Y 70%—
80% 1) MU LU TS, FEILIE P T a3 K B vy, AR ) mI A K 231 22 81 28 Bt /) | AT 95 7K 7
SREAR . H Il DL | U DA i DX A SR ) A e IR X0 R M DXl A 2SR LS D SR

4 Lt

(D) MATRAE KRR E | A X 4 Rl RUAE Py VR AR BT K e A S e & R
AR AT AN FAE SR 5, KB IR I H 8ok 38 TR/ ME S TR 7K e Bk, 4300 23.99 16.
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