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Al T (4 BIF 50K A ) B 4 1T RN 2R 4 A TR
TEBBAE 0 S LA A R b G A b VR Y, 2 1 )
TN 8 36 9 A A AL R T S

S BRI R T L2 5x10° km®, Hodp kKT
0.002 km” 4 #1IA 2974 1.17x10° 4~ (Verpoorter 55 ,
2014) . AHXT TS, WIAAOOE AN O
T AL 2 3.61x10° km?, 51 A1 24 v R R
1.38%) , 1 H.o3 A B R WA o T Rk o ol b A=
ARG, ERWEE TR/, M0 IE A
RER X A i A B E SRR L ALK . LR S
FIAS A B A R . B S BR AN ZETG 3 . K 1Rk
B, K A LR . TCHILAR A 7 46 8 1 i
FRWEAZIAF (Galy %, 2015), AMUHTE
RO T AR R R AN ERR A, 0 SR
Wl T E B SR R B R A KR,
R 7 P8R ) 42 5% (Schindler 55, 2008) . [F]
mE, A A S AESREE CEFREE. LR, R
JESE) . TR R S S 2 S, AR
A7EJr . AHUEREE  REASRHER (R
PIrVE R . AR fig ) DL sk iy fF v 45
P HAT 3 R B &2 6 M s 25 22 30 (Gudasz 55,
2010; KostenZ§, 2010; Yvon—Durocher%%, 2011,
2014; Williamson %5, 2014; Marsayf’ff, 2015)
WA R MR . RSN B B AR SIS 24
P 5 0 9 B 17 B 0 R A LR [ 3R BT A K
Wf2s 22 55 . AR GERRE S I, JnR) B T 2 3
(BFRSA ) DUt K A rb il 28 SR B vk 8 Bl 2
(Qi%F, 2020) . BFAMRAEKMEM & A FE A8k %
i (PORLA JCHLRR . AT/ CHLIRSE) (Duan 5%,
2014; Jiang %5, 2015) . @i UURRE H A HLER (Y
DUAR AL A i 38 58 i (Huang 5%, 2018a)
A RAL et 2%y, i ELE LA AR BROK i AR R AR
MZER B, 38 9) T 2 BA KRR 2P % 2 0
U0 325 %) 388 JR 3 A KT I Bl 70 A6 o G Sl L R AT
UL IS

HAT, @A D S8 2z 10wy Ttk
BB WS, 2EBIA A . KT AL KA
SRR PURCA LR . VA RA ML T TR TR T
KR TAE (Duan%s, 2014; Jiang%, 2015;
A 2015; Huang%, 2015, 2017a, 2017b),
AR SCH BAE I £ 55 10 3 328 J AR A8 T 31 i 1 A0
WFFE A FH B G383 i AL AR AR

2 AR B TE R

U, W (ARK R a5 B KR ) A2
AURAE N BRI FMA R P IS He N Bl S5 R R 2
AL E s AR, R, Rl RO 3R 2
(] AN, 718k Rk 22 B A 90 P R 7k A
VERAST BT A B S ERBIEEMIFTE T (Schlesinger
FlMelack, 1981; Degens %, 1991), ColeZ§ (2007)
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https: //aslopubs.onlinelibrary.wiley.com/toc/23782242/
20181313 [2021-04-16], & i N Kl K A BRAG20
W) ST AR R 2 28 A0 1R 4 BRI 35 v 22
i (DURRS) FiRIE (HEBCG) , IF42 iAo
TEIAF 5T b BE A HE AR, RIS 122 DI 91 378 Sk Jad 1 A
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Fig. 1 Schematic diagram for the role of inland water bodies in

global carbon cycle (Redrawn from Cole et al., 2007)
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Fig. 2 Schematic diagram of remote sensing monitoring of lake basin characteristics , water body carbon pool and physical and

chemical properties in lake carbon cycle
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KA ZEFPERARRIE CRBT2S 55, 2020), B
I B AE P I 25 S [ A INTE K By, S A B A
PR M P22 HE SRR R (Seekell 45, 20185 Klaus 5
2019) I FH 28 SR A AR IBCAR) I8 358 A < o 1] oy e A
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BRI 45 T UK SCRIRR IR PR AL, 52
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Fig. 3 Distribution of published papers for the remote sensing
application in lake and carbon cycle during 2000 to 2020
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KR 32T GV R (TSM) .
M4tz (Chl-a) FIAAEMADILR (CDOM)) 2
KA F e 1) T AR, R 1 R Y A 1Y) T L)
PR (Bl 2), Horb, CDOM & &2 DOC LA K&
DBC (¥ i 2 fli (Song %5, 2017a); TSM il Chl-a
S POCHIPOC , B Bt 5L Al (Duan 5%, 2014;
]iang%‘&f, 2015; Huang%‘&f, 2019) . HIVHK S T
TURLY) AT 2 22 Wk B B A X B B, &N
H 2 A1 5 Landsat. MODIS, MERIS. Sentinel.
GOCIZ5H PR DRI MAE TE (H) ., &a 1
& (GF) %FE ™ T A%
4.1.1 RPN EYRSAREIBERRE

RN, T POC 5B IR IR Y it 4 %
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FEAE W (Duan %5, 2014; JiangZF, 2015; kA&
&5 2015; Kutser 28, 2015; Huang%, 2015,
2017a) . HF#IAKMEOGEE Z2M, ST AR
LB VR 0K W) 6 2 A R P 43 2 ) POC 2 4 BT BTk
Bl 223 7E MERTS 12 50080 1 52 76 A ol 9 ok 3 9
KEHPOC F i (Lyu %, 2017), DI %E
P55 58 A5 TH K AR POC 328 JE% R J AR R 5 SR fj, H:
ST M E AN [F]G 2F R AR P AT 52 31— 22 11 FR )
(Lin 5§, 2018). H T#IIAZKIA DOC F U5 1Y & 42
PE, 45 DOC 8 50 53 kA PN Bl i 1 ) 385 3 P RS
B LUAS B0 B R P2 5 AN Y T DOC 5 CDOM
Z A& &, #E47 DOC b [F #E# ] T DoC 5
CDOM Z [H] & A AT E BB (Li 45, 2017a;
Huang 5%, 2017b; R4 55, 2021). JCit/&il i
2200 B A R LT CDOM Y 2 2 M Bk e 8 i
N A AEAE—E BRI, Ptk , 3R LI R K
AR T AR, SRR &R CDOM % DOC # &%
J T VR B ORS B e i M (Song 55, 2017a;
Huang %%, 2017b), W DOC AYRIE . AS[E] S 7138
1H CDOM 5 DOC HY 3¢ R 55 o 7K 44 i JoRE 245 28 I
(PBC) FIAMAS2E% (DBC) J& POC HIDOC fiy &
BLL RS 4y, Bl 4 Bk DA R HE I P
HERA AR YA WP % PBC AN DBC A Bh T 404k 1190 ik
TEFRHLEERESY (RN 55, 2016) . CAMFRE
DBC 1 DOC LA & PBC #l POC H A5 %5 4 19 #H 56 1
(Stubbins %, 2015), A 2l DOC FI POC AL
Xt PBC Al DBC. 1) 3 Jgk S i, {H 2 H: S 38 Bk Ao
SRR B — IR AT .
412 WARESEERRE

WIAAOGE TG E ™ I E T K COo,, [F
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75 T g5 Ay e i A K A S R SR e
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T EY A P B R A, B B ke A
KA T B SR HE TN AT A7 AE K AN 1
(BauerZs, 2013; Chen%, 2013). /KK CO, &
w (S RRZMEMZES, CO0HE, pCo,) HiK
AR . pH, MaE | BB RESFHLSH
HABMmAIMME (Stephens %, 1995; Rangama
45 2005; Ono %%, 2004; Sarma?%, 2006). A

I, JETF KM . M4 | IR E
SR B A )z T T KA O, Mk B ECH 43 e
(pCO,) MIMEFE (Lohrenz fl Cai, 2006; Chierici 5,
2012; ZhuZF, 2009; ChenZ¥, 2016; LohrenzZf,
2018) . HI TR CO, A8 B A, #5820 X 1
BiE | ML NIV ES L =) N EZY R SN S B AT 2
2% S HL A 27 > 7 T R TR Ak R B v B AR R A 1)
DL 4 e B A Y S TEORS BE (Lefevre 55, 2002;
Telszewski 5%, 2009; Hales %5, 2012) . %£}'X} CO,
77 HE T AR W A R A B R R SR B O
FaE e, HA YR 2t AL B AFAE Y pCo,
2 o3 A A TT I N T 56 [ B S B2 IR R v
[l 7R 98 15 2 K AR B9 pCO, A - (Bai 45, 2015; Le
&, 2019) . WEEWIAZKIK CO, (pCO,) 3k Iz i
SRR, QiAF (2020) HRAE AT S K
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[ Y 1 B S AR Y, TSRS CO, 2 3R 5 R B b
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VGPM (Vertically Generalized Productivity Model ) 5
RIEA KR AR 2] T —E M0 (Bergamino 55,
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Fig. 4  Comparison of the endogenous POC and estimated

o G,/ (Lyuss, 2020) R?=0.67

phytioplankton POC from remote sensing results by
Zhao et al. (2021)

DAL i T8 90 K AR K A A A AN AN B B Y BT 2
—, (RIS T KA R SRR, Bk, K
A AR A B S IBORE A ) Tk — 2D R A SR /K
A AR e AR AU (384 4, 2020) .
H BT /K A Al o 32 Bl i 285 . 200 o0 85
JCTE Sy RS, B AR 55 7 ¥R R HEA TR S RN 4
H (Oppelt% , 2012; Villa%, 2013; Giardino %%,
2015) ., YGiEFE BUM 25 M (classification tree)
JSCE I T K AR AR B B SR I, O HAR AR AL A
MR (Luo %, 2014, 2016) . N T W/INK IR

W , i — 20 et i OB A B IBORS B2, A IR AN A2
8% (depth—invariant indices) X 7K 4= A 9% E47 2
YRR ] i 3 R0 o T HA AR P (Roessler 55,
2013; Brooks %%, 2015). T IIE KA G2 Beme
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SER SR OCHT AR . — 7, Bl AR )
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WA RERAEME T (WIVFIRLE . TR . /K S
LR BFRERSE) XA /N HHEZ
] () e A BAT 5 B4R I T AR T (Tranvik 55, 2009;
BehrenfeldZ#, 2005; Stramska Fil Cieszynska, 2015;
Williamson %5, 2014; Marsay %%, 2015), . /K
PR E B T AR TR E AR HE
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M WAL 22 ORI 1) S 2% 0 0 B B 8 3518 (Shi
4%, 2014; Lee%¥, 2005a, 2005b, 2013, 2014),
A SO AR N RITA K AR b AR 3 T 580
A, BT 0 A S AR MUY 18 B AR I [R] 7 41
B R TR BT . WIS 7 ) R
TEHR IS (Kauer 55, 2015; Huang & 2017d;
Song %%, 2017b; Qi %, 2020). 7K I W I 3
BRI T R BN, OGS (DB E
20 Split-window algorithm, Mono—window
Algorithm) %N B # (Alcantara 5%, 2010; Chao
Rodriguez %, 2014; Simon 5§, 2014), B4 HEA
JRCA R P s AR DB R IR FUK P vh e
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F T ZHE (Schneider #1Hook, 20105 Politi 45,
2012; Wan%%, 2018; LiuZ, 2019; YuZs, 2020),
JER T MODIS, AVHRR, AATSR. Landsat %1%
BGEAR, ARBCT WG /N L AR REEN K
B[] P 2 25 R

TRAR B 2 A5 5 5 i A At ) B AT
FES, FHE KRGS FE 20 (Normalized
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Water Index) X 55 R 25 55 M6 7K AR 2 AG $2 B
Ko WA HERERGEAR (1 4n MODIS,  #3u
Bl . EGR AR B IBORI R TE PN I 0 K A4 K
AR, AKEFER RN ITE (Carroll 5, 2009),
B2 M w43 B 3 2 48 (] 40 Landsat, SPOT,
Sentinel-2, VLN HAR AW ) JRBOR
o AT A T N B TR K AR BT AR O K
A S8 51 (Fisher%, 2016; Fel’lg%, 2016; Du
4520165 Yang®, 2017). 7EiE R AL FAE
KOFEETHFN 2 ERBIE A S PME T, B &5
AT BRI B KR (BFER) MK
B[] 7 ) AR AL B SE L SE . (Pekel 55, 20165
Allen Fll Pavelsky, 2018; Grill %, 2019)., F|fHE
TN A TR X AR A T R W AR B, Huang 55
(2018b) M AR IS . SVE S M B AT TRy 2
BYZEIR o A BK K R 0 1828 B K M A 330 R0 SCHE T
TAFIK R VR R T 10 A8 8 % il & AR HE B0 il 1)
5% (Arce %%, 2019; Keller %, 2020). /KIEHY
S S i 3 B TP AR R I KA, T K
Y AKARAT 5 XE U AR S B K AR e, DRI b e uf D v
i, (HaE A LR E (SAR) TAEKE T
DLAS AT i R A 22 3 R /2 (Hong 45, 20103
Mason %5, 2012; Kim %5, 2014)., %54 /KK
iﬁﬁ%ﬂ . 7J<12|i§% (Water storage Volume) ﬁ%ﬁjﬁﬁ
T AR E H Sk (Busker %%, 2019), FIHZLIR
TR, 530 S i b TR K S8 E AR [ R g 8 18
PG ARSI HAR (Song %, 2013; Crétaux
45, 2016; WangZ, 2018a), o 3 i 7K 6 ifi 1
KRR Z MM A8 ¢ & , 8 ) 52 B 7K Bl
FORAGE KR 2S5 (Cai %5, 2016), R HATRE
M JEF YT Rl A0 A8 1 7 AR B Ak S B0 IR S i TR i %
IF H AR 53 1A S 8008 B AL A H TG
PR A ER I B M T 1 R R 4 A 5
TR AE 28 2 18] 157 FH AR 5 R G 456 /0 - QT s s 181
SRS AR AN T IR (e ot SN YA B S

LI 235 SRATE 5 X A It 9 74 Al = A HE R
Wi 25 B — IR ASZIRANBT ST

4.3 HARRKEIN IR FAE R TR I S WA E &
Lol

T IT AL S8 AN S L 2 1 WA Y o Ao R, ) B
W [ A AR AT YD | B FRER SR R 5 A 18
HKERE I LG A A= J1. 1,
T ANEES) . KRR, 2Bk 63% 1
WIEE, WRUN2) 55% Wi, oK H X 60% AT,
LY 309% BYIIE , A6 35 50% 1A F g 58 40% 1Y
WIS 8 52 T ORI RE B 1Y & 8 SR (Wang
S, 2018b), fRHE T PRI S S IR AT HLAR A 3
1 ISR S D R 0 N B b T2 G S i E B
A BLAR LA SR TR A B G AR R (Tranvik,
2018; Seekell %, 2018), JfH T i LA M i 8
WG S22 5, ANTRITIE P Rtk PR AR 3R S LA
AL AT R 25 22 550 IR, TR 28 AT I
RE FHATNAmAIEERETT . CAVIERM, 115
120 B T Rl b e KA A B B SRR
(Raymond &5 2008; Quinton & 2010; Regnier
&, 2013; Galy%F, 2015). HEr, #x) 3R
R C L NG Fr ik A 2 sf=, #exf £
AR MALEE R A I 2 BT A T 4G EPIC
FERL . WEPPAER! | LISEM A%/ . EUROSEM #:7Y |
GUESTHERIZE N Y AR Yy A AL, Ho SWAT
B BLAT Bk i AR e bk, IR iz N T 4
Hefzph . EIFRERWR . AV B AL (Kiniry
45, 20005 JJELJEL, 2018; BatistaZF, 2019). it
WA S B AERG . 4 T RURS 4110 38 1k 2 B R i
BB . SRS I dek i AR AL ) T A

T3P 1 i b A B D AR T ) L R
MWOE A . BIEm e RS NHEESA
SR Sy 550 LARR AT 19 AR U e G B 11 8 i R A4
TR A A B AR el LTI K ACE 3R Ak
ARG BE (J836 45, 2007; Li%s, 2017b;
Mzobe %%, 2020; Fabre %, 2020; Edwards %,
2021). Vs bRl IR R Ty . AR R AR R R
M) 988 91 900 R0k i 1 A T R R R PR 2, HOAS (M
T U N HLER 0 P, [FEHA R TN
Hef AR B L il AR B e FLR G AR 7 0 Y JER
M ARC i et KR T K& 5 bl kg AH
KHyiE = i (NDVI, LAI, GPP, NPP%§), X
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P A A 0z I FH T il b B AT A R A 2 R e A
gErh (Spruce%, 2011; Verma%%, 2014; Fang%‘?,
2019; BUHKG 55, 2021); HOBFFREM, FIHM
DGR B RO O R SR R, A%
Be A AR IRAR AR AE B AR e ) T =4k,
SN o B M AR AR B A AR ) & (Armston AF
2013). THEAIHER . L8 OB RIS S & 0
S L AR A N . 38 R R AT LA
YHEAff b AR IO PN = MR FE AR 7 5 R AR O
[T, HOJEBCH . BRI )m o A s o L 8 (R
sk R ) S R B AR U R
AR o SR, AR N AR S SO . AR
15 Bl A5 52 ) PR 2% 5 oty b e A B0 T ik 2 ()
1 N TE SR SALE B S 8 A e = o (R X - R
ot R G P9 AR B ST L A AH DG I S8 (AR 48 . ARG
HLAIHL IR AAF 5 2 T S50 00 Rl 7 2 b, 21 2 HE 42 1) B
FEILRE . TEWTARAE I B AR SR R T, —
11, R FH O Sk 8 R Ml B T A R, MRS IR R
5 WIA GG P Z 18] B N AR CER AL B 5, £ 9
HA PRI . e s A5, 5 —Jm, FIH
o SRR i %) 7 UL R [R] 250 e # R R A
B PAIE TS DA Jmy Sl RS A T 380 B Ry RUBE 5[] i)
2GRS OCEARRES . Ml . WOLHRE) 1y
ESCRLA LA oy BRI s 1 A ) 1 T
IRk T RE T AR, R A R SR R T
B M S B A TR A R AE A

5 HLESPEAE

51 ERSMIKELERARNNERE

TR P T A AT A 1) Bl VR A AL R P R A L
TR 3 3k S5 97 AV FH A8 AH G 55 0 st T] P 0 46 Bl
CO,. CH,FIN,0% (Wilkinson%:, 2013; Galy %,
2015), #& 0RlIEAA BLBICKE DG So bl 3 e 21 DT AR
o EARK ARG AR R (Battin %, 2008;
Guillemette 5%, 2017). #X1i, T2 280G AL
RrIER (B “UOREON” ), BRI BEIEA L
IR AEDCRE FDIRE R2E P S 9B (Kuzyakov 55,
2000; Kuzyakov #1 Bol, 2006; Kuzyakov, 2010;
Guenet %, 2010, 2012; Bianchi, 2011), ©AWF
SR, “WERBN” FTRET LA S RS
CO, HE ik 2 3 /i1 400% #) 1100% (Bianchi, 2011),
KA ZR G2 CO, HE i3 I 109%—500%  (Guenet
&, 2010) . A ALK B9 2 R AR b 2 e T A

KA IR 2 AR RN A HLER (3R . b, K
A P (POCHIDOC) i@/ Ak, hT
A LB PR 22 S, (A5 k08 U S R i &
50y 7 455 Y B L T HLAKR S K AR 2 g3 (TSM A
Chl-a) ZIAJZH 73 56 Z A o3 B A6 R A 7 FH 52 3] —
FE BRI PR, IR A DL IR 0 1 i A
AT LA Bl T IR A8 75 WA 7K A T 28 S HE R
A HUBRSE AR FOPLEE, [RE, b B TR
A RIS S TS AR A R A e

A WL N R, (B AR R R B A7 LB
TE5> T-45H . FE 2R 73 V8 55 O T A TE BRI 22 5
PE, X XA LR IR IR HE T Bkl . AL
AT EAAE TAYURR E A BUAZ IR, WA HL
B K AP TEA HUAR R BT R M4 R, Hitf
BLBT Ptk L G T DA 280 DX 4 6 3% AR 5T 3R M2F
RN EFEHY (RAPBRALE, — KT 30)
AR Y (IRAHLR A e, — &/ T 10)
(Miiller #11 Mathesius, 1999; Lund—Hansen %5, 2004;
Kendall &, 2001; Yu%#, 2010; Meisel £ Struck,
2011) . MYTEA RS B P e . A RALR iR AE
FAREAR A YA LR N BB R R LR AR B
—EM R (— R SE R P B ) 2 A, K
A s R A R A ), AR R T LA
DX 3 5 S5 AR AFAE Y (Machiwa, 2010) . B
T HEARMKRE, 7 TR O AR DG
B sF) WO —FoE B HLBOR IR R BR 7 % . IR
P e e e — ) I AR A T AR A 2R b 10 g 28
-, HREER 3 A AT LA RO X 3 A AL BT Y R U
Hom gy (n-C,—n-C,) T BRI Tk
MEMAERS, PEEEIT (n-C,yn-Cy) FEOE
IR T VUK FEK B R B Y), AR (n-C,m
n—-C,,) FEZRIE T4 S EMY) (Meyers, 2003;
Sojinu%, 2010; Rao%¥, 2014; Ortiz%E, 2016),
56 IEABERE SRR RR A1 28, AT LA C3 Rl C4 R
WA BB — 2 X5 (Alewell 5, 2016) . Hiff i
e o BRI AS  B  nER BE B R (FT-
ICR-MS) ] LUK A 0 e A7 BIL S5 v e R B B T 3R
VLA, 3 A HILIBT % 5T 2R 2H O A BILJB 1 I
AT MR EE (Hertkorn 55, 2012), HE, HTF
AN [ 7s i R Rl R BR A B A — 2 By R R, A
FHASTR) 7 B3 PR3 MRS A 547 1L A A Y5 A &4 2R .
H—mE2s (F5) . FE, sWERILS I EASUE
IF CHip A A2 20 A R B C ) AR (I JliA
W), T ELXE RASRIRCR G il 25 8] 2 2 UL A4l
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Fig. 5

comparison the estimation results of endogenous POC from Multi—source mixing and Bayesian mixing models with different

trance factors (Meng et al., 2021 )

B 5 WA BR ARG IR R B H 252 . HLERAY H
i I AR R B H 3 08, TR B AIE PR 6190 7K
TR | R TR A S LS 25 B 25 40 A 1 328 J R 1)
ook H #5308 90 o f HA K AR [ 25 7% 22 00 I A1 45
B 3 B AR 5 MR b2 IR A G, AT DL
) S [ 9 2 D A, 3 AT L R L S ]
SR AL AR IR LAY . i S AR 5 R F Bk
BN R BT A E POC SR TR A& & i Th g
F TR (XuZs, 2020, 2021), FEEFIHREA

IFil 157 2% 3 DL 3 T3 A LB K DR AL B L 9], PR A ]
25 LB A 5 KR [ A D't~ v 2 2K 22 1 Y
WAESRIR, A R — AL (i 4k
) — ALK IR 2 PR e S R . M
SR AR R AN 5] oA VAT LA 8 e G2 (1] A g
e A Al AN ] 24 T A LR 28 22 1) A A HIAL ]
WFFE B H XS BRABER YN (Zhao 55, 2021) . SKTH
1 3k B — 48 AR 7 I e LA A R A BILAR B ok
U, 5 g — A R AL i 04 0 T AR IR A
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B SR SRR G 2R 2E I DA BB R TR s 2R S 2 R AR
A E AR, B SFIER AR S5 T T L
EREME AR KR (Huang %, 2017c, 2017e;
Meng 55, 2021) . [7] B 55 X5 A3 LA Ui 7 1) 245 44 11
IR ESEAT IR AN SY, $E— 25 BB A ALK IR
SRR 3 AR YOG R e i N ZEDLEE . E XA
AR A LR AT AR AR iRy (B, hili2k
), BT HARKE AR SR, LA
By I N7 38 B S AR G K AR — I 22 5%, TR,
X} 38 A (0 61 oy BE R AU S oy BER AR TR
PR o HAT T R S A B 0 v G R
DL S EAFALAF B A LR T iR B A R
PIPEFA, AEAF IR

52 EBRAHEMATLERE

WA B b A A Bl b b, R A Ry
TR L5 B 45K (0.1—100000 km?) , FFEREK
B 2 T) RURE 22 5 o DR b 4 T s T 4 Rl TP 7K AR B
SHEBIANG B S B e % [R) 53 B A6 1) 2 SR A o
PRI A AR BRAIE PR Y Zh A Z R E , FR R IR
SRRIHERL,  XoF T 2 SRR 1 I [R] 23 R A T8
OR[N, S RO KA BT
et ST K AR 5Tt AN [R) 0B 5 8, AEDGIG 43
PrR AR PR R R m A (E6).
SR, S [E] A3 B R 8 R BCHE (40 Landsat,
Sentinel 45 ) i A G fU BN, U A ALK,
B 4 BRI B A IR ] 18 JERBCHE e 1 Uk
AR, XX L AL AR TR
SR . TR BKE R BHE T/, W Google Earth
Engine (Gorelick Z¢ , 2017; Parente &%, 2019;
Tamiminia &%, 2020; Wangfff, 2020a) LR
(Landsat, Sentinel ., MODIS %5 ), KRB i 7A /K 35
T AR IR AL o T A AR AT T AR Y Kk
(Busker%%, 2019; Gong%, 2019; Yin%:, 2021;
Paul %, 2021). AT AE (REE=> . BEHLARMK
85 BRI PR e i — 0 R B OR B IE AE WA A
TR PN A (Teluguntla 45, 2017; Luo 45,
2019; Zhou%s, 2019; Yao%s, 2019; Mahdianpari
45, 2019; WangZE, 2020b) . R4 H Al B
PRI TR BE AT X 0 TE B A0 45 228 ST 5 A X 4D
B2, 5 B O & F TR REROR, W]
LA S A PR S 4 2 4 BRI TR R A P 0 A SC 5 o i
Hb, EIEOEHE AN TR RER R T DLt — 20 HESh
TR RS B B AR PR, TE—ERE L

TRAN T B — 3 SRR 7 9 TE BIRAE B ST A8 D63
23 [A] IS [E] 73 R AN AR (Guo 58, 2020)
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Remote sensing technology in the study of lake carbon cycle:
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Abstract: lake carbon cycle is an important segment in the global carbon cycle. Growing attention has been received to lake carbon cycle
for its virtual effect on the global carbon cycle and climate change. However, comprehensive monitoring and assessment of the global lake
carbon cycle is still challenging due to the fragmentary distribution and diversity in ecology, type and climatic zone of lake. Remote sensing
technology with advantages of large area continuously synchronous observation could conquer the limitations of conventional observation
method, supporting the research of global lake carbon cycle with huge of observation data. Meanwhile, the estimation of organic carbon
source and composition via the remote sensing technology could be combined with biogeochemical technology for the advantage of spectral
detection by remote sensing. In this paper, recent studies about the remote sensing application and research on lake basin and water were
reviewed based on the active demand of remote sensing in the lake carbon cycle. The application of remote sensing in a geography of lake
carbon cycling was proposed due to the highly variable among lakes within basin characteristics. Much more precision and higher spatial
resolution results of land use, vegetation canopy, primary productivity, soil properties, population density and other watershed attribute data
from remote sensing should be considered in geography of lake carbon cycling to improve the estimation of carbon input in lake. The remote
sensing retrieval of particulate and dissolved organic carbon concentration in the lake water have been widely used, yet the carbon pool
estimation is flimsy for the difficulty in the acquirement of carbon vertical distribution. Meanwhile, the sources of organic carbon
significantly affect the turnover time of organic carbon, presenting the short turnover time of endogenous organic carbon and relative long
turnover time of terrestrial organic carbon. The remote sensing should be cooperatively estimated endogenous and terrestrial organic carbon
with isotopic geochemistry technology, which can distinguish the source of organic carbon effectively. The retrieval algorithms of inorganic
carbon, such as CO, and CH,, are being developed by the active and passive remote sensing. The black carbon from incomplete combustion
of fossil fuel and biomass is a higher aromatic content and different from other types of organic carbon (such as: terrestrial, endogenous
organic carbon) should be taken as a new inversion parameter from remote sensing. The estimation of physicochemical characteristics of
lake water, which significantly affected the lake carbon cycle, should be concerned and combined in the research of lake carbon cycle. The
virtual sensors with high temporal, spectral and spatial resolution should be established due to the limitation of current remote sensing
satellite data. Multi-source remote sensing data fusion is a recommendable method to overcome the limitation application of remote sensing
in lake carbon cycle due to the exclusive highly temporal, spectral or spatial resolution. The opportunities and challenges of remote sensing
application in the lake carbon cycle were discussed according to biogeochemical processes of carbon in the lake and the recent advances of
big data and artificial intelligence in remote sensing technology, as well as the development of lake carbon cycle studies.
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