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Study on Maize Phenology and Dynamics in Oasis Region of the Middle Heihe River Based on Remote Sensing

ZHANG Yu-lu (Qinghai Normal University , Xining, Qinghai 810000)

Abstract Based on Savitzky-Golay filtering, this paper analyzed the phenological information of corn in the middle oasis of Heihe River from
2001 to 2016 by using relative threshold method and absolute threshold method. Three phenology parameters such as corn growing season start
date , growing season end date and growing season length were analyzed. The results showed that the relative threshold method was more accu-
rate than the absolute threshold method. The start date of the corn growing season from 2001 to 2016 was delayed for 14 days,and the end of the
growing season was about 5 days earlier. The length of the growing season was shortened by about 20 days. The length of the growing season
was mainly negatively correlated by the accumulated temperature in the growing season. As the accumulated temperature increased,the length

of the growing season became shorter and shorter.

Key words Oasis region of the Middle Heihe River;Corn phenology ; Phenological parameters

AR 1B A [ MR A L LAY i 7, 2017 AR A it RSO A
8. 1S AZNAE FULRIPIRE " s /e Fe 58+ /A K38 th B A
2020 AR E N 2 IR TS BR A % 2 IR 7E FE Ay A
BB BB OUT , K TR A A (5 SO0 T O R R £
e DX AR Ll DX SR T 8 T2 i K P AR £ R R B Ay
HRE S [, FEPRE 5 A BOR A" S ks S A B
AT T I AT (7 B — 17 B A P HARGRH, 1X
Ao P LA AR RS, 5 [ IR 488 e T S8R . AR A ) W oI 15
SRR B A E S AR A 15 B, et R R A
(A5 X T WA AR A R A SR B S B A
P KRS R e s A H S S R AE A AR LUAE
O JEL YRR B A o A ) IR Y A A I ) B G B 2
T (AU SR SCRI 45 R AR AR 1 B B 9 an e
S s IS A AR s ) o g b s
IR, It AREE AR AT 5 22 Fh Z2 e i Wy o s 7 3% , 3
TR BT A AT 0 22 BT, 2 538 >R FH S i 0L
I B ARIARANE O 55 B, AEX Fh 5 HE 75 ZHAR R A
T3 8073, AT TR P 40 M 0 2 £35 J5 O SRR, T
B AR K L A W AR IV W 17 AR AL T T R
A 5 P 2 SR AR 1) Y TR P o £ R S BRI 3, e ot
NDVI KA K 2R E B fEL, AT 50K A K 20T 4R H
W) AR G H IR R R R BT A X
X T AR RAL A FE MR e R S
1 #e5%H%
L1 WRRXEESR BRI Al 75 s il 5 A 52 ot i D Y
Ao Y, S T FE P b XS R R R, A T

EE B
AR EAL ALK,
WRSHE 2018-04-20

RAFE(1993—), B, ZMEPAN, MEMZ L, IR F @

98°00’ ~101°30'E .38°00" ~42°30’N , [ 1< 821 km, J7i 3 i £H
1.3x107 km*"" - MY 3o e e UG, O S 2, A B 4
3 A MRS R X, B L AR L | I BT 3 R D LA R
R BRI EEATEL X ALAE H M X PR
B RAE SEE IR MM XFEIER, AR T
SRR RN DX, S TR T LU 7 VR e DU 20 Sk
Z ] ) R AT DX, Shy SR 3 T R R A, R T
KoK/ 28R R TR 500~2 500 m  AEFHXRIE 52%,
AF H FRETEL 3 085 by MU 4 8 R IRARTE8E 1 5 K+, BRiX
SO R IELLA G R (SRNEERE L) (31
+ (Ff ) WEH (L) AU T SF R P 5 A
BT INEEAR R RER SRR ; F MR EEY A
N KRR AR R LA R £

1.2 BESRIE #ESdER A T2 E s R =
(http://www. gscloud. en/) iy MOD13 [ifi st 3 £ b v B dfs 7=
fin (MOD13Q1) , P2 ik (1) U5 —fAe 1 46 45, B[R] 51 2
2001 4F 1 J—2016 4 12 J] s S8 ok A T E A58
Pz (hitp ;. //data. ema. en/) KR35 A1 &l 19 H -1
ARANRRE KA, B E] & 2001—2016 4F 5 32 0F 58 R A 1 Hh
FIFHE G R B T 28 X B X B2 8048 10 (hitp:// westde.
westgis. ac. en/ ) [ BT Az 7K SCRR R : ATl 4 b A
JHE WS HESE (HIWATER ; Land cover map of Heihe River Ba-
sin)”, HBHER: 30 mx30 m [y 2011—2015 4E 1) H i Hb Fe 26
RIS HE o A5 A ER HUT 2012—2015 4F £ KA i
Bl , FRK L 23250 250 m ZpBER A EE , DL 1R 8% NDVI £
1) 73 BEAAHIE I

1.3 WRFZ*

L3.1 JEP. BRIEH ik Savitzky—Golay &3 (3@
HRIFRN S—G %) Fx W) A Savitzky il Golay T 1964 4F 4



68 B A

ti, & # T (Analytical Chemistry) 247" o Z JF 4k 12 Hiz
FH TSGR BRI, 2 — i P ol 2 T Je Jal 22 0 e/
ARG ISV TT o X E AR B OR B S AE T AEDE
BRI (1 TRl AT AR S TR e REA AR

DR 00 T B RE AR - 3o HAT RO [T A R AU
— 20, 2T & WE, B4 T B RO Bl
g(g € G)o Hn, FoR 0, ZERHIANEG H n, R 0 A8
AR, p o (2) FoR AN R, B —A MR Z T, T E fE /Iy
TR ST UK g+ 1SR R

S0, ("
8=~ i Ax )
TBEBERR AR o, HAT i+ 1=, = Ao (985 2] (AT, B S %K

U v, TR p, (o) 8045 T B AT SR B b, £
CRENI

min 3 [ p,(x,) =y, ]’

LR A FUE N 5 NDVE 275 0, Pl
o4 B I RRR G B (L0 TOK 2 G T i B T
KB AN
3.2 Aot BRI B, 4% B, 3 5o
] FEVCHRAAE S 7 1 8 KA o D
fi, BRI ORISR L R
AR SOR Ty VA £, (B R 2 1) 5 A
22 S ()5 K, T LA F 5% 3 2 42 B 2012—2015 4F
Fy -+ L FELECHR 81 52 By 5 KR A0S FET P g NDVT S0
3o 0 P 6 O 02 B 200 5 A X T 0 1 45 0 )
{7, 58 T R4 IR0 18,0, 40)

EAOE |
(V1) »
Y BEMA
201220154 T
E2UE)EE e
BAGWNE
ke

B 1 g@xEEEEXHREREERERIZESEHENTE
Fig.1 Corn threshold determination process by absolute thresh-
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Table 1 The error of corn phenological parameter and actual pheno-

logical days d

Ffy IMSOS %2 IMEOS 2%  2MSOS %2 2MEOS %2
Year 1IMSOS error  IMEOS error ~ 2MSOS error 2MEOS error
2001 -14 — -5 —

2002 -15 =7 -3 4

2003 -13 — 2 —
2004 — -4 — 5

2005 -10 -11 2 -3

2006 — -1 — 5

2007 — -2 — 5

2008 — -4 — 8

2009 -9 -6 6 2

2010 -8 -1 5 4

2011 2 0 16 4

2012 2 1 13 5

2013 0 -4 13 -1

2014 — — — —

2015 — — — —

2016 — —

T IM Sy iof BV 65K 2M S A R (B oK
Note : IM represented absolute threshold method corn,2M represented rela-
tive threshold method corn
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Fig.2 Spatial distribution of corn phenological parameters from 2001 to 2016
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Fig.3 Significant analysis of corn phenological parameters change from 2001 to 2016
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