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Fig.1 Position of Guangdong Province and the Renping Peninsula in false color image
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1.3 WHRKEREERMBERET L
BRI 201641 H F A AMSR2ML Eds 144
Wi (06, 07, 10, 18, 23. 36. 89 GHzJ/KFE-H1
T EOHIE ) MR SR EdE . AMSR2AGIERES & —Fh
WESZHT 45 28 7E Global Change Observation Mission-
Water (GCOM-W1 ) T FRIBshilife g, H
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&1 GCOM-W/AMSR2 HtExS#
Tab.1 Specification of GCOM-W/AMSR2
BRIGHz P B TERE/MHz BRI Am  REERIFRAm WA A/ (°)  BUERE/An  IESS/Akm  REEA/m TSSO

6.93 350 62 x 35 10 V/H 55 700 1450 2 T 13:30 + 15 min
73 350 62 x 35 10 V/H 55 700 1450 2 T 13:30 + 15 min
10.65 100 42x24 10 V/H 55 700 1450 2 T 13:30 + 15 min
18.7 200 2x 14 10 V/H 55 700 1450 2 T 13:30 + 15 min
23.8 400 26x 15 10 V/H 55 700 1450 2 T 13:30 + 15 min
36.5 1000 12x7 10 V/H 55 700 1450 2 T 13:30 + 15 min
89 3000 5x3 5 V/H 55 700 1450 2 T 13:30 + 15 min

—3, R HRNGEBEE AR (£2), H
TR R AT S 5 -5 R e S B M T e 4
A—HE, LA AMSR2[ 7S [A] BRI ( BPBERT AL
ik, DR, BRIk IS FEL N 5ot 2 2
TR KSR, T BB, ASCHBR T
B R 2810 k70 Bl P AORRAS 5

CA MR OBl sl R IR A R
2 B HA AW L C R (Oweetal., 2001b;
De Jeuetal., 2003; Fily etal., 2003 ), Hif2=HIF
& T R 23838 5 b A Tk ot S b IR R oY
(MaoK Betal.,, 2007; ChenS Setal., 2011), 40
Mao K B% (2007 ) 48 i F1 FH 20 18 4% sh i s il
AT HIR S, REARCBINPR 8Ky . MRS
B RAEFEHRSE 2 R, AR SO AMSR2
22300 1 A TR B R LA R b T 5 W3t 1y [) A 1
TR E R, 2 e NI feik i) 20 A i
R NT B B e S AR, FE P T
R, A3 EIFSE XA AE H 8% shisgin 18 8% T b
1.4 WAILNERBEER GBS E

I FHITA/BRLF B HE ) CCD1 /245 Jlk A A Fp 22
HIEAF AR AT A B ANDVI, JeAb &
SR AR A BRAERIZH . R T ERHE R
HIJE S ENDVIR AL, bR T 20154E 4 fh 21

&2 SHAMSR2 RERIIGHIFEHEARE

Tab.2 Sample size for each nighttime of the research area

i Al HEA AN
2016-01-20 67
2016-01-21 84
2016-01-22 21
2016-01-23 84
2016-01-24 0
2016-01-25 84
2016-01-26 28
2016-01-27 84
2016-01-28 73
2016-01-29 39
2016-01-30 84
2016-01-31 3

S 651

R RINDVIAL, B35 T 20138120 1 44E L Fh 7 Th4%
EHINDVI (£3), MIMSZEUE34 D ENDVIER
X, HiHr, 2013, 201444 FhZs A4 SO0 i 9%
R, A CIER 2, 20154 E L
o “FEE ZE. RV AR E A T AL A AR
P THREBGZEY INDVHE . RTHTE CCDE R itk
HR AR NER2FT R o
2 ZER5T
2.1 AMSR2[x iR i BT = 5> 5 1E
I 1] 719 A3 52 3l b 3R 508 T AMSR2 ) 144~
T E SRR, FIFZ A BE 3N T AMSR25%
R YR S T R O R AR A Il vk
W T 7T AS ] R AR f (AR | 45 B 2 [ () s
RERBREIR EME A 255 . SET AR A RE ARG
FERPA P T8, U A A — AR B A A vy -
LST = 46.95 + 0.97 x TB23V - 0.41 x TBI18H +
0.40 x TB10V - 0.11 x TBO6H (1)
A TB23VF /823 GHzEE B AL iE 251 ; TB18H
FR18 GHaK AR AL 2, AL, 1A
fRIPE ZBRNO0.6, FRfERZEN28K (2.8°C) , F
fliM194.2,

®3 AXFHAR HIA/B IEHE

Tab.3 List of HI1A/B satellite data used in this study

feias ] HFF
HJA-CCD1 2013-11-25 329
HJB-CCD1 2013-12-20 354
HJA-CCD2 2014-01-14 14
HJA-CCD2 2014-02-02 33
HJB-CCD1 2014-02-24 55
HJA-CCD1 2014-11-23 327
HJA-CCD1 2014-12-17 351
HJB-CCD1 2015-01-08 8
HJB-CCD1 2015-02-13 44
HJB-CCD2 2015-11-27 331
HJB-CCD2 2015-12-18 352
HJB-CCD1 2016-01-08 8
HJA-CCD1 2016-02-08 39
HJB-CCD1 2016-03-01 60
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Fig.2 Flowchart of HJ1/2 CCD 1/2 data processing and analyzing
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Fig.3 Images of retrieved LST in Guangdong Province before and after the “super cold wave”
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Fig.4 Image of minimum LST (a) and LST fall (b) in Guangdong Province during the “super cold wave”
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Fig.5 Distribution of winter planted potato’s NDVI in Renping peninsula of February in recent three years (a, b, ¢) and

NDVT’s variation before and after the super cold wave in January 2016 (d)
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Tab.4 Decrease of NDVI value after the “super cold wave”

NDVI {EAEfk A Fl TA/km® L 2%/%
-0.5~0 49.74 1.1
0~0.1 67.49 15.0
0.1~0.2 248.96 55.4
0.2~0.3 77.44 17.2
0.3~0.44 537 1.2

NDVHE FFET0.1~0.2, FPFsiBamiAs X ( 17.2% )
TRET02~0.3, 5A—/NEFHEXIEL (15% ) B
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MABERKZEI2A, NDVIE ETH40.5~0.6, I35
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£ 70.2,
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KR IR B AR B T AR A, R X
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WREZ G, KRR X LAY Th 8 B 2 3] T I
T, X SGHAE XA/ (BFIRE 45, 2011) |
KL (BB 25, 2002)  HEECE RS 2, 2009) .
B (MM 45, 2013) SEIMIR 25 SR —2, |
TEFEFE Z ISVEYIN: F HINDVIUE H IR BERE A,
A S TR A —— T AR L L E o™
i, Xl ERT BN KN, fEEEX
LR P DL B R A R RRAS 3] T HIE
S (K7) .

3 ghigHihe

I FH 3 R AR S T AT PRI TR, AR A%
SEHL DN FB, B BRI 2EE . S
R, (HEAA R A R HER AT A1 s T
R ARAEL 2= WA A e LA R A, TR,
A SR AN 52 7 8 35 50 T B B2 2t sh i 44 Jkae
AMSR2%% IR B R 72016451 H T ) “HBZRIEm”
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Land Surface Temperature Characteristic in Guangdong during a Super Cold Wave and Its
Impact on Potato Growth Combining Microwave and Optical Remote Sensing

LIU Wei'***, WANG Chongyang'**, LI Dan’, JIANG Hao’, CHEN Shuisen®

(1. Guangzhou Institute of Geochemistry, Chinese Academy of Sciences, Guangzhou 510640, China; 2. Guangdong Open Laboratory of Geospatial Information
Technology and Application, Guangdong Key Laboratory of Remote Sensing and GIS Technology Application, Guangzhou Institute of Geography, Guangzhou
510070, China; 3. Guangdong Climate Center, Guangzhou 510080, China; 4. Graduate University of Chinese Academy of Sciences, Beijing 100049, China )

Abstract: Under the background of climate warming, the frequency and intensity of cold wave that invaded
Guangdong Province in South China were gradually decreasing in recent years. However, in late January of 2016,
a named “super cold wave” invaded Guangdong and caused serious influence on agriculture production.
Compared to traditional observation and investigation approaches, remote sensing has the feature of “large area,
total coverage, high efficiency” in earth observation. In this paper, by the advantage of microwave at penetrating
cloud, the data of multi-channel brightness temperature (TB) from the GCOM-W1/AMSR2 (Global Change
Observation Mission-Water/Advanced Microwave Scanning Radiometer 2) were used to inverse satellite-derived
land surface temperature (LST). Based on the satellite-derived LST, Guangdong Province’s ground temperature
spatio-temporal characteristic was analyzed. Results showed that ground temperature in Guangdong Province
apparently decreased and then increased during the whole “super cold wave” process: the minimum LST reached
low value under 277 K(4°C) in most of northern province, 280~282 K(7~9°C) in most of southwest and 278~279
K(5~6°C) in rest of the province; the temperature drop range reached 8~12 K(8~12°C) in most of southern
Guangdong and 5~7 K(5~7°C) in most northern areas. Moreover, by using NDVI (Normalized Difference
Vegetation Index)’s capability of indicating plant growth condition, based on multi-channel’s reflectance from
HIJ-1 A/B satellite’s CCD sensors, potato leaves’ NDVI in typical planted area of Guangdong in recent 3 years was
calculated. Results showed that obvious declination of potato leaves’ NDVI after the “super cold wave” could be
seen: NDVI decreased by 0.1~0.2 in most study areas (55.4% of planted area); NDVI decreased by 0.2~0.3 in
most central areas (17.2% of planted area). NDVI value at the same period of the past two year was further
analyzed; the result showed that NDVI after the “super cold wave” was lower than that of the “normal” year,
indicating that the declination of potato leaves’ NDVI was mainly caused by low temperature of the cold wave,
not only the result of aging phenomenon. The declination of NDVI indicated that the growth of the potato was
restricted, that was confirmed by in situ investigation. In general, the capability of passive microwave remote
sensing in retrieving continuous daily LST in frequent-cloudy area, such as South China, was shown in this study,
indicating its potential value in monitoring cold disasters. On the other hand, based on optical remote sensing,
NDVTI’s potential in indicating plant growing condition was also further confirmed in this study. Combining both,
this study realized the cold wave low temperature monitoring and plants’ cold injury evaluation. This study was a
case firstly combining microwave and optical remote sensing on cold process monitoring and crop disaster
assessment in recent years. It may have important reference value to related studies. In future work, early warning
of cold disaster will also be realized by remote sensing if near-surface air temperature is retrieved and cold
disaster modeling introduced.

Key words: cold wave; optical remote sensing; passive microwave; potato; land surface temperature NDVI;
AMSR2; HJ-1 CCD; Guangdong



