5540 B4 21 1) *E &~ 2 Eild Vol.40,No.21
2020 4F 11 H ACTA ECOLOGICA SINICA Nov.,2020

DOI: 10.5846/stxb201911262562
XU, E/NA T R AES AT L [ K 2 A Bl S A P S SIHT AR, 2020,40(21) :7790-7804.

Liu C,Yan X Y, Jiang F Q.Influence of precipitation distribution on desert vegetation of Norlhern Pledmont, Tianshan Mountains—analysis based on daily
NDVI and precipitation data.Acta Ecologica Sinica,2020,40(21) :7790-7804.

x IJ.I:II.’.iBZ BY IJ-I ™ |3¢7kﬁ¥5*”5(1;m§1‘ﬁ%)§ﬁ']5v [']
—— T8 H Bk EdE f1 NDVI 437

i'] ﬁl’“ ’ IQ Al );] 1,2,3 ,%i%?%l’3’ *
| E R R B R A S S AR ST AT, BERSE 830011

2 hERREBE R, JE 100049

3 ERR BT A S ST S BT B S e AE S E K E R, BB AST 830011

FEEE : 7K oA TR X6 75 LR 14 52 MR R R 1) 4 7 S AR A R A2 A T 1 52 X b A e 7 i 7 Al B P Ry, R T s K 1
JEHEFT LI 1999—2014 44K 2= MODIS 1B & H 3@ BFERVRT 7 A~ G0l sl AW I , 12 F GIS A B B R 5 ol i o) ]
T TRAT A% AY U0 — LA B 58X ( Normalized Difference Vegetation Index, NDVI){E , Fll FHAH 38 R EHT FINR o047 85 i, R G0 Hr
FRALAL I F L Az K ZE T AR B NDVI ZEAN [ 12 9 [ K N 7K BT 1% B 23 28 A B LR Sk S R AIE, IF 4R 58 W A A DGR B
WFIERI] A K7 NDVI FEA R[] |28 i) RUBE B X R A7 AE — @ IR (4 I S RFAE . DA ) RUBE SR 6, NDVI X [ K 1) i o7 4 3R
IG5 A [ 8 A B AN T A, 94 5 DG e 5l , A K 3 P U AR D i 5 2 ) RUBE b 2% X 22 S 5K, NDVIL X K 8 ) )i
PN SIS XA HL A R K B R/ N A G . R R IX A 4F ) NDVI B LR AR A 7], 18 RUA LTI B 2, it
WFFE X P AT — b X AR A R K B /DN 3B — BER L 1A 1 ZR I T B K 5 20 1) I 00 L e 3 3 L A B AR AR sl i s
R A R S AE R K 8/ AR I ) A i 1 IR IR A B A AN B 3R 38 B A /IMED) 3, Rkl DLIE i 1
PRI b DA DI S B A (L, RT3 — I 2 X RS TR AR B, 53 A0S ] e G B /K R 7K 43 A1 B XS NDVI 7%
e I FE AR TR I K EETE 6.1—12.0 mm B R Fie A 4 (19 A 4 55 6 ) NDVI 3SR BEZE 0.15 DL B IF HXA:
KR AR A KR AR oA #7001k B YRR K (48 122 K H SR /K HLE — R A B K R T35 — R ARk ) il A
RUREK (FREZELE PR BEREK 5 — R IR /N T2 R AREZK &) o 4875 NDVI X REK i i B, al g - 5 X 2 T 5 IX
A BA: T RERE T2 K ARSI S A SR AR AR

SKHRIR :NDVI; FEIK 5 A S35 e 17 A2k 5 L AL BT LAy

Influence of precipitation distribution on desert vegetation of Northern Piedmont,
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Abstract: Revealing the influence characteristics of precipitation distribution on desert vegetation is helpful for
understanding the process of vegetation cover change in arid area under the background of global climate change. Spatio-
temporal pattern of Normalized Difference Vegetation Index ( NDVI) and its possible relations to precipitation in the

northern piedmonts of the Tianshan Mountains were analyzed based on MODIS 1B data and daily precipitation data in
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1999—2014 from 7 meteorological stations. The results show that there are regular characteristics in the NDVI responding to
precipitation at different time and spatial scales in the growing season. The lags of NDVI responding to precipitation become
less and less obvious over time. The correlation between daily precipitation and NDVT increases firstly, then decreases, and
reaches the maximum value in the medium term of the growing season. Lag of NDVI is clearly related to the precipitation of
the region. The annual NDVI of each region is also different. When dry length is over 18 days, the significant effect on
NDVI can be found. Overall, whether the annual precipitation in the study region is large or small, the vegetation all brings
out essentially unchanged or slight improvement tendency during periods of heavy precipitation in growing season.
Conversely, it all brings out degradation tendency or essentially unchanged (the slope of the trend is a negative relative
minimum ) during periods of little precipitation. Therefore, it can be estimated by the exploration of vegetation changes how
dry and wet of atmosphere. Furthermore, precipitation and distribution type have obvious influence on NDVI. Precipitation
of 6.1—12.0 mm is the most favorable condition for the growth of desert vegetation, and it can increase NDVI by more than
0.15. B type (referring to two consecutive days of precipitation, and precipitation on the first day more than next day) and
A type (referring to two consecutive days of precipitation, and precipitation on the first day less than next day) respectively
are the best distribution types of rainfall in the early and middle of the growing season. Exploration of the response pattern of
NDVI to precipitation can not only offer a scientific basis for rational irrigation and water conservation, but it can also
provide important theoretical guidance for restoration of damaged ecosystem in northern piedmonts of the Tianshan

Mountains.

Key Words; NDVI;precipitation ; correlation analysis ;responding change ; Northern piedmonts of the Tianshan Mountains
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Fig.1 The location of study area and its vegetation types, meteorological stations
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Table 1 The frequency of NDVI changes caused by different daily precipitation occurring in time or delayed by 1 or 2 days respectively

i [k 4 L Early stage(91—120) Fi3 Medium stage (121—280) M3 Late stage(281—304)
Time lag Precipitation 4.5—9.0 9.1—18.0 4.5—9.0 9.1—18.0 4.5—9.0
levels/mm <02 03—6.0 6.1—12.0 12.1—250 <02 0.3—6.0 6.1—12.0 12.1-25.0 <0.2 03—6.0 6.1—12.0
0 9 66 424 43 44
113 187 75 19 198 1381 131 39 38 18 41
1 196 140 207 17 1
36 373 224 187 201 1120 56 93 3 12 0
2 16 0 24 0 0
0 51 0 0 0 191 0 0 0 0 0

()G T 4787 MK H Fpg FRBIA 1265 4, BT I 3410 A, )8 FRINA 112 45 (2) XT38 1 19407 H A AR 2 b 28 T 9] Hh 1 5% i 1 430
BCITRORN ) 152 LA X 107 A= 4 ZE I B I 5 MBS B 11 . 64.829% 1 (36+373+224+ 187) /1265% 100% 1245 5], 31.15% H ( 113+ 187+75+19) /1265% 100% - & 153,
4.03%H1 (0+51+0+0) /1265x100% 115445, 51.29% H1 ( 198+1381+131+39) /3410x 100% HEHH]  43.11% 1 (201+1120+56+93) /3410x 100% 153, 5.60% 2
(0+191+0+0) /3410 100% - H 1451, 86.61% & H1 (38+18+41) /112x100% 1 F #5451

F2 TREEH 16 FEKFHTH NDVI B 5HKNEX R

Table 2 The correlation coefficient between the daily average NDVI change and precipitation in the 16 years growing season of desert vegetation

P T W 1K W 2 %
Growing season stage Prompt response Delay 1 day Delay 2 days
3] Early stage 0.760 0.670 0.690
1Y Medium stage 0.778 0.783 0.783
3] Late stage 0.637 0.511 /

Je it MG 1R G 2 RESEEAESY I 2240 2305 242 ; FH 43 M 45 5B 458 i % ( P<0.05)
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Fig.2 The average annual precipitation distribution map of the study area
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WOR AR I 2 RIS (27.27% ) , ARG 1 RIHIR KR 49.67% , Fk & K By 1 Ky 48.16% , 78 G
R DA RS 37 Ay = 5 BT L T DX A 7K A2 (120 mm) | 70 A= K 2 57 B0 R GG A0 5 T A e X 38 K 1 i 3 5 . 5
i DX R — 35, AR P A LR s i R Sy 32 AR K # 73.16%

x3 AREMXMEKSIER NDVI TR FE 1R 2 X&B HIAHE
Table 3 The frequency of NDVI changes caused by precipitation in different regions occurring in time or delayed by 1 or 2 days respectively

AREHB

Growing season T“ff; MR R B nEAR  AWT o L

stage

B Early stage 0 52/44.44% 122/48.41% 40/40.40%  34/15.04%  40/18.35% 2/1.29% 104/52.53%
1 45/38.46% 126/50.00% 32/32.32% 192/84.96% 178/81.65% 153/98.71% 94/47.47%
2 20/17.09% 4/1.59% 27/27.27% 0/0% 0/0% 0/0% 0/0%

H13] Medium stage 0 616/73.16% 254/44.48% 222/48.16% 191/37.38% 196/40.08% 128/59.26% 142/44.38%
1 209/24.82% 245/42.91% 229/49.67% 272/53.23% 276/56.44% 88/40.74% 151/47.19%
2 17/2.02% 72/12.61% 10/2.17% 48/9.39% 17/3.48% 0/0% 27/8.44%

i Late stage 0 24/92.31% 31/100% 12/100% 8/57.14% 3/60.00% 1/25.00% 18/90.00%
1 2/7.69% 0/0% 0/0% 6/42.86% 2/40.00%  3/75.00% 2/10.00%
2 0/0% 0/0% 0/0% 0/0% 0/0% 0/0% 0/0%

Ferh/BAATERL, /T Xk 7 AR
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MR HTRT , Kb A s v BERE K Feil , AR AR 1K ZR K G R e B 3 AR (B S A
AT R, 1 I 3X — M X A% H R e — e A E M T e B 1 K 0 75 oK i, S8 AR K 2 — Ik
Sl PR R K A2 AN B, LU PG BRI AR B R K A oA 73l e I8 AT 1) B Bsf i 7 5 i i i 1 SR AR R
A2 DX 38119 326 H 67K 5t T BBAA A (ol SR AT B A0 7K 0 5 R ik B AT, SR 1 AG 3R Ll rh B A< A rh ke ok
W, HAE A KRR KB A b WCrE ST I e 1 B . (FE A K 2 v 5T A A 1 % s i) 1 56 4 2o
VA J T 7, 33K 14 B o — X sl R 0 G A K et U A R A A A A i L s A B A BTy 1y 1 A et
Raf 7K 9 T i i 7 5y 48 5 156 B2 DX 3 ) R /K e X A 1 A K e 21 T BH B S A
32 TWIKES NDVI KIsh A {3
3.2.1 NDVI shEA ka3

ST X NDVI ZE B ] RUBE | a3 A A DGR, AR SCR B — o et i 53 vk XF NDVI K 128 4k
PAEFTIIHT, B SE T 16 AFTA)ARAF A K 2 L e i U HE 95 7 55 78 AR 34, Lo A A A A [ s U0 o 7 o 1) ol o
IRALAREE , DT AS H i — b DX g A R 7K B[R] 43 A R RR K 22 53 5 ), i 2 e ] DA D 4R R 52
FREE, Z50URIL 0, 7 T-0.0026 F10.0063 2 [H], K LUk BT 1L 45 DI i) Sie VA Bl 2 175 0 1) 2 Ak R 401
A—F (K 3) , I 3 T AT AR AR R U BT Ll AR B B X 2005 4F 22 i HF B0 4%
BWORAL IR  7E 2005 42 JE A B 7 5 SEAS R AR AN AR sl R O s Bk BB RS AT (525
I ) ML X AE 2010 4R Z AAR B 5 SEAS SR R AN AR T | 7F 2010 4R 2 J A b 3 o Hh R GR A B4
X4 G HLIX, Bk 2004 47 2011 48 H IR ER AL IR G A1, 26 A AF 0 19 26 1 2 U AE 9 7 5 R IR IR FEAR
AR SR O

FERFF R AR ZE ] e M X A R 7 S AR R B AN AR (AR a3 DA e 25 5% o R i
JEAE 2009 £EIRIR T8  SEARSE W EHIXAY 6, A LR S, T HABAE Oy B A 3 I LUE(EC ) & 78
BRI AE K ZE0 I, o B S B RRAE 2 AE 2000—2002 48] iy A 1l DX f) 4 9 7 55 8 T ok3E | 7F 2003—2010 4F
[ BT L T ISR 5 b DX B 26 AR SR A A = At b IX Ry BEARAN AR 1T 7E 2011—2012 4F T A HL X 1
7 55 DAFEACARAR Sy 32, 2013—2014 4F Fir A b X A 9 7 55 LR IaR ok 32

M RGO |, ARSI L X 4T A NDVI AR A AF TR S K 25 57, (H o 45 A 45 i X AR AF %
IREHE 2 B, X BN AT X SOk UL, TE H P AT — i X AR A K e 2 SR /b B R B fE A K I R oK A 22
PRI UA 0 3 ik B A AN AR R o ) R A A SR R A /D (A R e 2 3 ik B GR
A FEA AR S, 012 SRS X AR KB 7E 300 mm LA b J& T K A8 FE M X B, 76 2002 AR4EFE K
HEIAF 340 mm, {H i T FEK A o E AT A, AR 2 RO R K S A e R A RO R TEAE K R
TR KR O HIESETOR H 2 M i A B R HACR AR 0, A TR /IME, TE 1 K AR 2D
45 7 3 AR AR SRR AR A 5 BT 1 1 b AR Y K B E 120 mm DUR, J& TR K 8676 20 Hu X, 76 2000 4
AEREAK R R 75 mm, FEAK A5 R REAS S, A6 A = RLRE K LT 0, FLAE B 78 15 740 fh i 3R I o B faR
b A T RS B K S 850 Ml o 2 i B A R S R R R I AN AZ HL 0, A TR IME, 7E
WS Rk A v HL S AR a A AR S O R st . DRI FRATT AT B sk oA 3 ot A 0 e DX e 7
AEA R 6, (B, RT3 — Bt BT X RS TR AR
3.2.2 TS TG 055 — R KX NDVI A9 52 1R

THIRAE — N EL L H IR KRB, X RRARE AN A BE Y T B A TR BT, 1T P & T8
SR —IRBE K NDVI AR fe ka4 b T B 5 — IR B /K 5 % NDVI AR A JE 52, B 481t
R IRWEGE X B 2 K2 20 KL # AT H B, I HL B[R] B AT 19 T J 6 NDVI A9 28 £ 345 5 i
T —8, 456% H KB NDVLE, #0098 K I A E KM S, KR T%F 18 R4
B EGE AL AT R (85.00% ) BH B R F Hofl T3 K 8, 13—17 K09 T 303 el A ke b8 8038 Ak 10 451 R B I8 il /s
(58.33%) ,8—12 K e Lh b T HAFHE R Ml AF 1 A Kok 820, /MR 2 B0 s8R 16 (AN 2t 10.00%)
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Fig.3 0 value of daily NDVI variation trend in each period of 16 years’ growing season

slope

7 R B LA AR Bl Bk AR A R (66.67% ) RICAS SCF I BE R 4y 2—7 . 8—12 ,13—17 .18
RKELLE 4K (F4) .,

MK 4 AT DUE ) FEA K AR TGS RS 28— IR K B/ AE 6.0 mm LUTT I, Joie T, Al v 7 o
R OB AL 2 B 55— R K B 7E 6.1—12.0 mm Z[8], TR BETE 18 K LI M w78 o6 84
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PR F I W] 0 A8 s I s X TR B AE 18 KL LB SR AR ; 55 — R /K & /it 12.0
mm Ji, oI TR A S S B R BB L AR P S — K RN T 0.2 mm
RSB B S5 AT R BN R OB A EE 2= b BEIRAE , 50— Rk 7E 0.3—6.0 mm Z Ji], FHIH /N T 18 K
I, HE BT i 3 R A R B W I 8 R s, P T 18 KR M s SR B R BB AL,
S— KRR KIS 6.0 mm BRI R FOR M 2=/ HR A, fEA KM, 28— P /K B 7E 6.0 mm L)
T, TEIE TR, AR S R R A = P R AL SR — K AR 6.1—12.0 mm Z ],
W BETE 18 KL I AB i 7 o B HA R DU RS A AR S TR BETE 18 K AL 8108 Hh 2R
b, 55— KB K I 12.0 mm J52fRRBORA, B2, A KT EETE 18 RELA, MAE# A 75 3 A
W, TR EE L 18 K, 2 R MR A S i A2 L 5

F4 ATEKETHHELN NDVI EHES
Table 4 Change trend of NDVI during different dry period

TR HRZETHIKE Length of dry season/d

First B Early stage(91—120) rfil] Medium stage( 121—280) i35 Late stage(281—304)
precipitation/mm 2—7 8—12  13—17 =18 2—7 8§—12  13—17 =18 2—7 8§—12  13—17 =18
<0.2 -0.0044  -0.0062  -0.0045 -0.0030 -0.0215 -0.0071  -0.0081  -0.0070  -0.0078  -0.0081  -0.0140 -0.0220
0.3—6.0 -0.0095  -0.0056  -0.0021  -0.0035  0.0039  0.0021  0.0016 -0.0016  0.0175 -0.0033  -0.0093 -0.0059
6.1—12.0 0.0107  0.0034  0.0010 -0.0006 =0.0050 -0.0129 -0.0044 -0.0160  0.0043  0.0021  -0.0003 -0.0085
>12.0 -0.0076  -0.0019  -0.0027 -0.0014 -0.0350 -0.0095 -0.0015 -0.0020 -0.0012  -0.0047  -0.0082 -0.0046

SFFE K RE S X NDVI X R/ (i 5 Wi L 7= A5 52, 45 4% H NDVIAE A 3.1.1 MR Ge g 5%, geit
T LS RS 5 — R K & T R — K S 454 T AR NDVI XSS — R B 7K A i Jo e oz R AiE & A AR K
Ze L IR BEAE 8 R MDA PN BS), ND VI K i i )37 B2 7K o 31 38 A R T s 1 R A8 Y TR R
T 8 I, NDVI i 3 R K5 1 R AR R S s Ry, FLE I 1 R A A0 23R B 30 < 5 %) 348 o 328 347 34 K
TR BT 13 KI5 ,NDVI TG 1 RERRESIAE] 67.00% 44, EAK TR, T K EEXT NDVI X
K Ry Je B TC B S A
3.3 % HBEAK A B ) 5

PR AR T R A, S H B £ | i H oK B et e AR K R R bl Gt & s
H B&7K6F NDVI RS20 5152 2% | BROHAEAS o3 B pF e . 18 50 KA Tl s %) H K 0, S s =i H I
KIS 4) 43 AR 4 BRI A B9(2 K) B AI(2 K) .CRI(LXK), =FhE H BRI BT goi o 1
PREYHTR 35K 26.9% 51.5% 21.6%

b T =R K A 5 IS NDVI AR v 9988 F 1 rs i 4 2RI (& S) .

NDVI B 1 B AS[R]F /K B B RS 1 15 DU R AR fL SR 8 25 H B0 LR A8 /N B AR Ak, w2508 R
SR PER R THLRE B, R ORIERE ST ™8R AR SOR TR IR R 0 AL 55 Jo AR 2 15 7 A A X ) 4
iV

R EIAS [ KRR NDVT A A0 A AR Ry 56 22, M A3 T 4.5 PSRRI B05 A A A s L 23—
AT RAE SPSS AR Ay, ARV T RN

HRAE BT XHREAS A U 40 1 JE BB T NDVI, NDVI, NDVI, NDVIL, X PUMSEE R B0 B F R 0.1,
2.3 K NDVI A, SR G R4 T A AR R = A HNE T £ fo S

. =NDVI,-NDVI, ;
>=NDVI,-NDVL,; £ . f, .f;s #0 (5)
. =NDVIL,-NDVI,;

MNTTEE ST F 3 o A AL (BT 6)
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PRI SR 0 RFRBEKET— K, 88 | KBRS — K, 5 2 RFRREKK — K, 3 RERBAKF—K

W = RhBEEAKBUNTR () NDVI AR 653 il AR o Ay 1 45 SR PR — A 25 i A5 B 0 o B ol
Rk B2 B0 NDVI AR AL, S8 i LA P=0.05 N EAR FE B X ] WA — a5 R R B TEEF XA,
SRR 0 B AAVEAE B X RN, B K S BB T B RAR T 5% , fE3X —WF 58 A AT {5,
WA g, 7 SR T =K RS A NDVI PUFPAS(EIEAY o« By & H BRI

e LIRBEGE Y AR ZE R A T B T C YRR A BT 112 IR (176 WA 56 IR, AE K ZE ] A T B
A C KA BT 185 YK 376 YA 178 YR, 1% = Fh /K AL S 20 ) NDVI ZRAb 7 A [A] B 30 S SRR ], 1 T
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Fig.6 Discriminant analysis model based on C4.5 algorithm

WKIR I IR 59% 1 &1 BE R4 T 40 #r

N7 Rl A e A KB R, A RIEOK 28 S50 NDVI B y 28461 (P=0.140) , HIRE o 28 LAY
(P=0.093) ;B BUFE/KAE R T 20 NDVI AL E A%, o BT (P=0.186) \y Z2{L T (P=0.186) .8 A4k
HI(P=0.093) #8A T RE I ; C B /K ZE R 4] = 224d NDVI 974863800 v 28467 (P =0.093) , fEEKZr
9, A FURROKER T FAN7E R —FE S 2 NDVI B y 28467 (P =0.089) 4b, T S 20 NDVI AR fb R & A= T 481k,
M o ZRfE AU Y T B AL AL (P=0.089) ; B AIFE/K T NDVI AR{L AN A AL —#F, 5 HIH b o 28 f A4
T BB (P=0.198) , EEAL AR SE v BRI (P=0.286) {H & AL BRI H I ; C AR /KTE b 4 AL
— AR EEAL NDVI BRI v 2B (P=0.110) fHIERId e 3 B Z24L R (P=0.089)
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Fig.7 The frequency of NDVI variation types caused by different precipitation patterns
Pl A 3R A BUREOK B 2R B BUREIK , C 2R C BURRK

IIATAS RN, B BRI IR ok A RE R A — 3 B T 552 Uk, i BUaR B —2F DL A T
C YR OK R BLAIB R R B A , I B BRTCIE MRl /K BUARAT T RE S 1S y AR ALY L DRy 334 KA B B I i 25 A
KAOMERR A ROR Kl WS DU NDVI AZ AL, % BN 28 A] BEHE K o B .8 8 fL L LAY R AR,
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R AR DR O o DL B ARk A e, B e A X B BUREOK S B0 NDVI ARk, 7E P=0.05 9 E
(RS F R 5E 45 Y B B BUFE K I NDVI A 50% HIBE 34 kA v 28 A0 T B 38 4k, i % T oAl = Fib
NDVI 280 B 5, 76 AR K R B BRI KBR A2l NDVI B B 284k 8 A | Ho A 9 b 25 Ak 0 47 A8 88 K A ]
i, 7E ], NDVI R0 H BB AR T fa A, B AR AL 700 B LAl A AR AL RS 2k . SE FLIR R mT B P T X
— o} e A e AR A R, X K A R A, BRIt BB /K J NDVI JE 2 K ME e R, A 8 C R K G
BRI IUR AN TR, A R KBR S y AR R B AR (R AN B o AR AL R AR AR K, € BURE K HRE A
NDVI 3 v AR RS AE b ], A BT C BYRE/K R4S NDVI 3 y AR fe R ARfE A B AR fL AL AR fk {H A 7Y
K T30 B AL B A R ALK,

ZE LAk, 7EA K Z R BRK % DL B TR R BB DL T, B8 T AR KOs 7 AR K ], K
DL A BUREIK R EIE LT, BB KMEA AR o 2% ka3
3.4 [BKES NDVI{EHIRE R

KA H K NDVI 520, it T K5 9 NDVI 38R BB (R 5) . NE S TR fmA K
R K S /N T 0.2 mm B, NDVI BEIEAEHFLE 0.1 LI, B3R IE 92.25% , HEE NDVI #i5 K F 0.15 B 4L
FIATRAR /N 5 4K S AE 0.3—6.0 mm Z (BB, NDVI $IR{ETE 0.15 F LA L (45 R 8 K H] 22.59% , 4K & 7F
6.1—12.0 mm Z [A]FF, NDVI 3 ig#oi i) 0.15 K& LA B g SRk 2] T 41.53% , i 4K E L 12.0 mm
mf, NDVI S48 (5 7E 0.15 B2 LA b M3 R (5] 24.68% ; 764 K Z=rp i B /K /T 0.2 mm FITE 0.3—6.0 mm
Z A1, NDVI 34 RAE R BE LR, 7E 0.15 S LA B f82R 53 514 30.80% ,30.96% ; 4B /K 2 7E 6.1—12.0 mm
Z [AIE  NDVI B4R AE 0.15 K DL L AR IR B K, 64.96% , 1T 24 [ K it 12.0 mm B, NDVI 3 5 {5 7E
0.15 K UL b iyl ST R3] 49.51% ; TEA K ZR I /K S 7E 6.0 mm LUF B, NDVI 38 IRTE 0.15 DAL 14
RN 51.69% , BFEIKTFAE 6.0 mm LA I NDVI Bl 26 BN HR A BEHLIE

x5 BRKESHHARE NDVI HEIEH AT
Table 5 The frequency of different NDVI increases caused by precipitation

NDVI K 2R L] Farly stage(91—120) Hib] Medium stage (121—280) Wl Late stage(281—304)
KR {E Precipitation 4.5—9.0 9.1—18.0 4.5—9.0 9.1—18.0 4.5—9.0
Increase value levels/mm <0.2  03—6.0 6.1—12.0 12.1—25.0 <0.2 0.3—6.0 6.1—12.0 12.1—-25.0 <0.2 0.3—6.0 6.1—12.0
<0.025 23 23 75 40 1
23 57 29 27 128 208 51 20 11 0 4
0.05 79 6 75 3 7
67 93 54 5 146 285 17 9 3 8 5
0.1 22 8 117 47 19
29 35 24 26 54 214 96 23 13 22 3
=0.15 100 27 220 208 23
10 54 76 19 146 317 304 51 10 51 3

BT 2589 MK H T SO ER S 19407 H B AT 2 R R P g s L A A SSORESORN ) B AR R R K R e 7 A AR 819 . 92.25% Hi (23+67+29) /
(23+67+29+10) X 100% 1557551, 22.59% 1 54/ (57+93+35+54) x100% 155155 ,41.53% F 76/ (29+54+24+76) x100% 11 155, 24.68% H 19/(27+5+26+19) x
100% 1545351 ,30.80% H 146/ (128+146+54+146) x 100% 5515351, 30.96% & H 317/(208+285+214+317) x100% HH A5 5, 64.96% & H 304/ (51+17+96+304) x
100% 118455 ,49.51%H 51/ (20+9+23+51) x100% 155, 51.69% f&: H1 (10+51) /( 11+40+3+8+13+22+10+51) x 100% 1155155

AR EE AT DL K X — B4 (B 5% -5 R TR NDVI Wi R[4 7K 8 38 3508 0 4 BIF 5% 465 SR AR X 7, B AR A K 2
I BEK B 6.1—12.0 mm B X S5 AR B 1) A 4 B A B K B 7E 0.2 mm DUF B, NDVI 39 R 55
N R ARG RS, TE 0.3—6.0 mm B NDVIHIRTE 0.1 24, KR, H Y FEK S5 %] 12.0 mm J5, [
IKOGF e A e A A A2 1 FH R B I I 5 T AR K R 0 R K AR 1 52 e 35 NDVT 8 R 1Y
BEHLIERSK

4 #ig
REUR B R ILAC SR LA e B B A K B 2 SR R 32 P, 76 A 4K 2 NDVI X /A A o 7 7 B i
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H Bk Bl F NDVI 43t 7803

BN LS AR B AP AR BOR 225, 1l ad J A RAS LA R L 4hie .

(D) FEAE R ZI] NDVI X 7K A Sz 7 HE 3R 1 fie i, AH SC P45 , 70 3] NDVI Xk B /K f) 80R% R K 2
1o, ARG R, HLAEIX — B H B K AE 6.1—12.0 mm B b o A AR F 805 f BH i, 7 e 300 0 2 A 0 0o B
IR A EEURREE IR B R R, (RN A SE PR T e B A AR, IS 18] 78, R LB iy v B pl e K i,
JE BT, LS VY BOMIUAR BERAE A B h 8T | B s i 1oy -5 4 i W 17 BE AR5 | R Ll AR i 1Ly v BEASRR A
PRI A R R e WA, 0T AN B i L o BT B e o 1o A A 3

(2) BRI ML X A4 ) NDVI AL AR ROR 22 53¢ | (HICIEWF 5 DX P A — L X AR S Pk B R %
Je/b  HRF I TR AR A Z I W] R K 22 I 300, AR 3 ) A BE AN AR BRI Y A 3 AR AE R K
BV RN A o R R R A B AE ( 0,,,,, SRR/ IMED) B H ARR T LUE i T A B
M X R S AR A 6,,,,,, (EL, RFUWTIX — U] DR R AR

(3) TR EEAE 18 KA I X G a5 A LA SE i AN i, TR BRI 18 SR S 52 M R 7 ot 1928
i FLAE S T (>8) NDVIL R A i 7 F 5 J 1l

(4) % HREKRIXT NDVI 5200 Bt 76 AR 4 2= U0 B ARG /K dicA A T e AR B A 6 TE 0, A BB K
AR TIRBERE A K . fEA KRR Al K TE 6.1—12.0 mm B XS AR 4 149 26 K A 1), NDVI S K
MR BETE 0.15 AL A ae A 4 88 i it , T 7 A 4 2 I 30 3 7k XA 8 2 A 25, NDIVIL 38 i A9 Bl BIL 1
BR,

NDVI X 7K By i oz MU P ATE — 2 R AR T R 0 e ARV PR S 3, AT T LAad o B4 b 3R LA
SEELHUINAS A A RERE YRR B RECE AR (4 A) % B RUEKAYREBE T 5, E
AL 6 mm LA, EBEMIBATE 7 KA (AR R (5—9 H ) % A RIS A RE B 7 =X, BE L 6—12
mm , FEBEIEI B AE 13 RANEHEAE . IREREA A TR AR, URERS T 9K, A R b FLAR TR L It
Shidn] LA i NDVI AL AR DRI K i 28 A 3, S A fe i de it 17— Aoy X, SR, o 4= i 21
fifp e TEABL OO T ARAL AL AW SO, b 7 BEAE S S BT T, ST RERS K TRLIE | SR 1 DA KA ) 2R BRI

AT RE AL B R) 3 8T , Oh  5 XREBEACH AR  DRr MIR AZ S (1 s B2 K
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