558 % 42 + I E W Vol. 58, No. 2
2021 43 H ACTA PEDOLOGICA SINICA Mar., 2021

DOI: 10.11766/trxb201910240413
SRERVE, WES, v, B S0P RN — (AR BON R B T B R R[] M, 2021, 58 (2): 526-536.
ZHANG Luyang, LEI Guoping, GUO Yiyang, LU Zhong. Delayed Responses of Normalized Difference Vegetation Index of Cultivated Land

to Climatic Factors in Sanjiang Plain[J]. Acta Pedologica Sinica, 2021, 58 (2): 526-536.

=T F R HH)A — W E R RO SR E F AR s e p
kK, FEF, S, B &

(ARACRE LA TR T, TR 110169)

OB VPR T IR E R, AR RS R A A FHAS RO B3 . T 2000—2015 4F =T EHHED] (5
—9 A ) HHFHEAE . A sdE . A — AR R (NDVIL) $dis, RIS 280, R R B BT A S Ao
J5 A S AT A% R s T S AR ARk NDVI %3 (i) 28 1k 25 S RN L, 2307 X3 ) A0 DR 7 X Ak b i) NDVT 4 st 5 195
Blo BFFERI: (1) =ILPEHHEN SRR K AL g, 76 A bRasfb o A (2) #iit NDVI 4F kR
FarE, 9 AMEBE G RoR; 16 ARSI AR ZS (6] 22 571 S BRLL PG 3 X 3 g 4 28 IR RARL - AN - B i 4 X I LA B A5l A 2
F e B - D B A R — oA (3) IRk NDVI A5 R R TRk v L5, R 22 8L Sl b NDVI
Xt P 7 i TR A e B K i s (4 ) A5t XAk F NDVI ARSI 5 5 NDVT XoF X358 % A1 4 i i)
7K A 17 o ] B2 SR T SRy R DX X AR AR AR A 7 L R 22 A S SR AR B

KR NDVI; FEokes; AR BHEADC; BHE; =107E

FESES: TP79 XERFRERD: A

Delayed Responses of Normalized Difference Vegetation Index of Cultivated
Land to Climatic Factors in Sanjiang Plain

ZHANG Luyang, LEI Guoping’, GUO Yiyang, LU Zhong

(Land Management Institute, Northeastern University, Shenyang 110169, China)

Abstract: The Sanjiang Plain is located in the northern part of the mid-temperate zone of China. In recent years, climate
warming and cultivated land use have been changing significantly. So it is of great significance in protecting food security and
stability to analyze responses of cultivated land use to regional climate change. As cultivated land is a kind of artificial
vegetation, its NDVI value reflects certain crop information, like growth and yield. Therefore, by analyzing impacts of climate
factors on cultivated land NDVI, information relevant to response of regional cultivated land use to climate change can be
obtained.  Objective  Based on the data of cultivated land use, ten-day climatic data, and ten-day normalized difference
vegetation indexes (NDVI) of the Sanjiang Plain during the farming period (May~ September) of the years from 2000 to 2015,
temporal changes in climatic factors and spatial variation of NDVI of the cultivated land were obtained through analysis and

furthermore, information about delayed response of cultivated land NDVI to regional climate change was acquired. =~ Method
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In this research, methods, like variation coefficient analysis, trend coefficient analysis and time-delay cross correlation
analysis were adopted. =~ Result Results show: (1) The interannual variability of temperature was more stable than that of
precipitation during the farming period of the Sanjiang Plain, while the intermonthly variabilities of the two tended to be more
regular; (2) The cultivated land NDVI did vary much between years, with the vegetation coverage being the highest in
September; spatial variation of the cultivated land NDVI during the 16 years exhibited a trend of being low unstable
increasing in value, representative in the western part of the region and being high stable decreasing in value, representative in
the eastern part; (3) Maximum unbiased correlation coefficients of the ten-day NDVIs and ten-day mean temperatures of the
cultivated land varied mostly in the range between 0.931 and 0.992, and delayed response was observed for 2 ten-day periods.
Maximum unbiased correlation coefficients of the ten-day NDVI and ten-day precipitation of the cultivated land varied in the
range between 0.778 and 0.927, and delayed response was observed for 1 ten-day period only. The cultivated land NDVI of the
Sanjiang Plain, except for Fuyuan County, Raohe County and Tongjiang City, responded more slowly to air temperature than
to precipitation. The cultivated land NDVI responded quite slowly to regional climate change in Jiamusi City and
Shuangyashan City, while it did rather quickly in Mishan City, Baoqing County, and Hulin City. Moreover, it responded faster
to change in air temperature and slower to change in precipitation in Fuyuan County and Muling City; and (4) The maximum
unbiased correlation coefficients of dry land ten-day NDVI and ten-day mean temperature were both 0.942, and that of the
paddy field’s was 0.962. Delayed response of NDVI to mean temperature in dry land was observed for 2.026 ten-day periods,
and that in paddy field for 1.633 ten-day period. The mean maximum unbiased correlation coefficient between ten-day NDVI
and ten-day precipitation was 0.809 in dry land, and 0.765 in paddy field, and the mean time lag of NDVI to precipitation was
1.323 ten-day period in dry land, and 1.045 ten-day periods in paddy field. = Conclusion Change in regional temperature
impacts cultivated land NDVI more than change in precipitation does. The lag of NDVI responding to air temperature of
cultivated land is longer than that to precipitation in most counties. Temperature is a major factor affecting regional paddy
field NDVI; the lag of dry land NDVI responding to regional climate change is longer than that of paddy field’s. The findings
in the research may provide a scientific basis for guiding farming production of the region to cope with climate change and
ensure food security.
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Table 1 Maximum unbiased correlation coefficient and time-lag of NDVI and change in climate factors in farmland relative to county

KR Air temperature

[ /K B Precipitation

ATELIX e KT A OC FREL I /A TR T IwARSC R EL i /)
Administrative area Maximum unbiased correlation Time-delay/ Maximum unbiased correlation Time-delay/

coefficient ten days coefficient ten days
F i Baoging 0.95 1.80 0.80 0.98
FF Boli 0.94 2.07 0.82 131
LI Fuyuan 0.95 1.50 0.71 2.90
&4 Fujin 0.95 1.83 0.79 1.11
#5154 Hegang 0.95 2.10 0.83 1.22
FEAR Hulin 0.96 1.44 0.76 0.80
¥e)I| Huachuan 0.95 2.12 0.81 1.11
MRS Huanan 0.93 2.05 0.82 1.22
X545 Jidong 0.94 1.85 0.79 1.24
XY Jixi 0.93 1.97 0.83 1.47
% Jixian 0.96 2.36 0.82 1.14
FEAT Jiamusi 0.94 2.71 0.81 1.60
%t Luobei 0.96 2.07 0.83 1.07
# 111 Mishan 0.95 1.75 0.78 1.02
BH Muling 0.91 1.69 0.82 1.66
£ &7 Qitaihe 0.92 1.91 0.83 1.20
17 Raohe 0.95 1.84 0.71 2.10
WU 111 Shuangyashan 0.94 2.19 0.83 1.47
21 Suibin 0.96 2.02 0.81 1.10
%5 Tangyuan 0.95 2.32 0.81 1.28
[{]7T. Tongjiang 0.95 1.85 0.74 2.37
2% Yilan 0.94 227 0.82 1.38
JX I Youyi 0.97 1.84 0.81 1.00

BHE L NDVI 32 R K AR s g/ o P £ TREACH HBys2m o Rl ER T A e E LA &

[T A S ety B i ok T 2 Ay, DX
NDVI &K AE A i B 4018 5 5278 B RN B AR T i
HAEUNT 1 A), XL NDVI %R 7K A2 16 g i
AR

ZEG M X S ) NDVI 554 S0 R T
RICAH G R ECR B B ECR B, XS] iR 5 A)
NDVI 14 RECEIAR K T aIFEK 56 NDVI f94H
KAREL, UL XSRS #kih NDVI 52 2 5K

[T AME b ] NDVT Y] 2535 A4 B ) $508 K T
HouH A oK B BRI R, UERARR T Bk = A B s
DX IR NDVT 5% ik 9 o o7 B[] 34 T XoF B 7K 1Y)
e 7 B ) o (B R AR, AR AR T T R X L R XL
5 1Ly T 5 OB NDVI G826 sl [ K i st
AR T =V A X, 1B X S
ND VT X DX 358 S5 R 1728 £k 8 e 3 508 o T 4% LU
FIEE LSRR T B RAESE M B, 1560 1% X sl iF

http://pedologica.issas.ac.cn



2 1 SREREAE . VTV JRURE s H — A AT R S B A PR~ %) s s o 1 533
130°30'0"E 132°0'0"E 133°30'0"E 135°0'0"E  130°30'0"E 132°0'0"E 133°30'0"E 135°0'0"E
z z
4 =)
P 2
i %
z z
e >
= )
i %

45°45'0"N__ 46°30'0"N___ 47°15'0"N

45°45'0"N_ 46°30'0"N_ 47°15'0"N

Z o B /11

g = Time-delay/Decade
o BRI 5 R FMaximum a -

= unbiased correlation coefficient <~ -3

l High:0.927

% :z )

- 0 2550 101(2In Low:0.305 ° 0 25 50 102m SR

3 %,." 10

Ko ffEKEX ) NDVI iR C R B (Z2) RARRIIS A (£7) 204
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Table 2 Correlation coefficients of NDVI with air temperature and precipitation and time-lags relative to type of cultivated land

4] 141 Mean air temperature in ten days

fJF% /K& Precipitation in ten days

R TCIARSC R B " R ITCmARC R B i
) R i )
84 Type Maximum unbiased correlation Maximum unbiased correlation
Time-delay/ten days Time-delay/ten days
coefficient coefficient
Rmin Rmean Rmax Tmin Tmean Tmax Rmin Rmean Rmax Tmin Tmean Tmax
4l Dry land 0.606 0.942 0.992 0 2.026 4 0.305 0.809 0.927 0 1.323 4
JK H Paddy field  0.799 0.962 0.991 0 1.633 3 0.489 0.765 0.903 0 1.045 4
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