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Impacts of lateral transport of dissolved organic carbon on terrestrial
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Abstract Lateral transport of DOC (Dissolved Organic Carbon) along the land-river-ocean
continuum in terrestrial ecosystems is a key component of biogeochemical cycle. Quantifying the
impacts of lateral transport of soil DOC on terrestrial carbon budget is of great significance for a
deeper understanding of the global carbon cycle. This study conducted the simulations using the
improved community land surface model version 5.0 (CLMS5.0) toreveal the spatial and temporal
characteristics of global GPP (Gross Primary Productivity) and soil DOC losses during the years
1981 to 2013, and investigated the impact of lateral transport of soil DOC on the terrestrial carbon
budget. The results showed that the global soil DOC losses were increased significantly over the
years with a multi-year average value of 458 Tg C yr. With the lateral transport of the soil DOC,
the GPP and NPP (Net Primary Productivity) decreased in most regions of the world except for the
northwestern part of South America and some regions of west-central Africa where the GPP and
NPP were increased, which can be related to the lower increase in runoff flux and DOC reservoir
compared to GPP and NPP. Overall, the global total GPP was reduced by about 8.61 Pg C yr! and
NPP was reduced by about 7.28 Pg C yr'! on a multi-year average basis due to the lateral transport
of soil DOC. Moreover, the reduction of GPP has an increased trend over the years with an increase

in soil DOC losses, while the reduction of NPP tended to be stable. The intra-annual reduction of



GPP and NPP has an increased trend from May to July while has a decreased trend from July to
November.
Keywords land surface model, carbon cycle, dissolved organic carbon lateral transport, gross

primary productivity, net primary productivity
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1 3

IR AR AR 5 RS 00 1) % 25 £ A HLBK . (Soil Organic Carbon, SOC) 7¥|H]
R, kBRI (Tian et al., 2023). TIREINE 7 %2 A PR B, %D
TR T T ) SOC, S SOC BLERHE,  [RIN) 1 IR A 40 (Lal, 2004;
Yoo et al., 2005). 7E5> B AIE FE b, e ER A I Ak 2 sl Wy B 4 i mT Re 22 39 i SOC 1Y
IR, B SOC R S R, #E— B SR EMEA BB (Dissolved Organic Carbon, DOC)
[F7= A% 7). (Kalbitz et al., 2000). SOC 35 {ll [ 4t 72 24 H i it s A= 35 RS2 rh gl 20
RGBT R, 2 B HBRUCAS TH AN & M B 2R S (Tan et al., 2022).

H1 T3 DOC )38 &0 12 BRI B A% G i)k S50 05 V2R P o A R e oA (IR
W55, 2013, ZJ7 ik BE MO T s nr R P, M DA 2 AR R I HLTC I 1) A8 5k
FET R AR A B T 3% DOC N il & A5 5705, W TS S ER . RS,
I A AN - 396 MLBR ) it 5 E D b ERTE 24 Th G (Wei et al., 2024). i1, Kicklighter et al.
(2013) 3T DOC 7£ it 27T ] (4 %0 B T 388300 i v DOC {1 wT A% DA K Fi AN o4
Z ARSI, & T Felzeretal. (2004) ffFHREHIAEDS 2GR (TEMD, fEH8Ed N
A\ DOC J et i - 330 1 oF DOC FI A . Wuetal. (2014) 7EFTBEEN /154 HI2E Y
BRAL 2457 Forest-DNDC 5 AJr (¥ DOC i FEASHL,  FOMARAR L3 b (AR Al . W B B
A DOC ¥ H, IR TIN5 K 22 KHg 48 B 8 IR A AR, #3878 DOC IR EEI 2= 14
B 45 FAEAN ) 38 )2 P LR 31 (9K 3 RO B8 ek 4R 88 )5 51 Hh ) DOC i Rencet al.
(2016) ffH 7 2 Tl AR M & K U/ Y R A 2288 (DLEMD, Jl i 25 & S % A2 4k
CHn R KRR« KA COo 1A 78 [R5 0 M = A 1 22 Pl OB an U e e 8 o AR AR
SRR, BT L3 DOC MR AR JHFERIZ K, VRS T B VE VG LR DOC
5 FN%i% & . Lauerwald etal. (2017). Nakhavali et al. (2018). Tangetal. (2018). Liet al.
(20190 PASVF 20t FC s #RE A A 1 56 T I AR R N 7 8 DOC P24, Bk, 97
W B - A AR HE AR DS A2 . You et al. (2023) 7EFRKHIFEZN CLMS.0 Hin A f#ik 13 DOC
R AN T R IR AE AR R A TR o X LU AP 7235 s b 8 7K AR A M 7] DOC 38 s fr A B


https://kns.cnki.net/kcms2/author/detail?v=zLXkCTFmbAEt_ObK0kmLeU-LvovWq0k3Y4F6Zy5swfHsXqQHGQ_skaZaY_tBqEZmh7jTyoXs6PQi-T31lrBfy9wedDlszoSGFDy5_53fa9YKwlxs5AG9qi6emzhokRVW&uniplatform=NZKPT&language=CHS
https://kns.cnki.net/kcms2/author/detail?v=zLXkCTFmbAEt_ObK0kmLeU-LvovWq0k3Y4F6Zy5swfHsXqQHGQ_skaZaY_tBqEZmh7jTyoXs6PQi-T31lrBfy9wedDlszoSGFDy5_53fa9YKwlxs5AG9qi6emzhokRVW&uniplatform=NZKPT&language=CHS

BT Ik

Ay S0 Bt B 0 1) 3% e v DA S A b KSR B B A 5 BRI BT B, 22
R et 5 P 00 ) s v R £ S R AR S RABIL M il ARTE S 1k, AT A K
2 R Bl [ B AR T B S BE . Zhang et al. (2022) {i ¥R ) ORCHIDEE-
Clateral B8 11t 2005~2014 FHIIA], W4k AF - b [r T e ack Bk 5 B 4 M9 1) 0 7 7
73 (Net Primary Productivity, NPP) ] (1.1£0.1) %, 47& R4 /1 (Net Ecosystem
Productivity, NEP) ] (4+1) %, LARAEVIH#EE 7] (Net Biome Productivity, NBP) [
(18+10) %. Lauerwaldetal. (2020) #1 Hastieetal. (2021) A RIS 4kt T
L 3 0] A SR ) N 1] DOC A CO, Hi ik B8 73 il 29 it NBP B 21%F1 14%.
Beckebanze et al. (2022) B¢ T k% i V5 A1 A ML) FE30 = A L0 2 1000 & Jh /8 — N A
KZH DOC 5 TCHLIE (Dissolved Inorganic Carbon, DIC) iE &, 45 53 BN A f il
& (DIC f1 DOC #&E) Y Hi#ES RS KA &= (Net Ecosystem Exchange, NEE) [
1.95%~2.42% . IXLERTFTIRT 1 X IR B s RE L i ) [ ok s o e i SR, AR T
H A A BRORE b 3% DOC U i) iy 126 Xof i b B AT S FR) 52 00l (9 ik FEATHORAS A2

gi b, ARSCEFREIE R CLMS.0, JIAT You et al. (2023, 2024) K J@H) 137
R KT %, B BUE AT A A A% GPP IR SE SR, JE4riT 1T 1981 %2013
A1) 2% HE DOC M i i 1oL B i i B M BSOS FE 4 BR U I 28 22 5. A 9 485 R4 R DOC
) e i 28 o B PEE o BRSBTSk T 484 o4 BR ROBERRARG PRI AR 1) AR . SE 47 3
TELBRIT A .

2 #EAMTA

2.1 FEEERERRN CLM

Bt 1 3 F2 4% 2 (Community Land Model, CLM) #x #] H1 3% E N I N
(National Center for Atmospheric Research, NCAR) #i], Zih Bk & 4t £ X CESM f i i
B, CLM # )2 F TR Fe i b 3R T AR S /K SO R L R i B AT 4 A DA A At A=
VI ERY) BN A b IR I R . BORTRRCAS () CLMS.0 B3 17 CLMA4.5 (R4 24, B
LA MK BIE B BREIE RIS (EMEAL, LRI S, R
R R 3 S 55 AR AL, K SCTT T B R AL SN TR T AR S i 3 2K K B
NBEATTIEBAEAT W EREE S E, e LR PR IREE FARE & DL R 35 158 10 4%
T T ERSE. [FIN, R o g R SRR A T e A A IR U, A



19 TSR ) R T R BE VR R PSS (FJEAR SR, 2023). CLMS. 0 (2R W) ER b 24 A5 Bk
(biogeochemistry, CLMS5. 0-BGC) & J& H i £ #1k 45t Biome-BGC (Thornton et al.,
2009), ALV B RO R & KPEIA. BeRIsh. MgE KSR, Wl GPP.
NPP. NEP. NBP. 47 R4 MW (Ecosystem Respiration, ER) Fl5FE0F 1 (Heterotrophic
Respiration, HR) 7£ N )£ fh A5 &,
2.2 HIRBBUBIKRTERRRFR

f£ CLMS5.0 1, RASELIET VAR MR, KA TR T You et al. (2023)
RIER 13 DOC Mr= R R TTE . CLMS.0 (1) LA Wb R AL 24U T CENTURY
B (Parton et al., 1988) i, MR A\ L3RRI EY 7> J9 I . 2R 4E 3 PEFIOR
JREPE. HYER) NPP s 2 DL TR VI L s GEE N 3%, MRl H 3, IR A EY) =
FEWFIR B A 2R o ARV EA LT (DOMD 77 5 I ¥4 AN - B3 AL o J ) 2 () — 8
gy, H5EREKERIENL, W DOC &R UW T (Gerber et al., 2010):

Ppocusa = foomCFymqg 9

Hhr, Poocusare i fE A1) DOC ili&, gCm?s'; fhow&i#E A1 DOM FEH#E
gy O EIEEIKE, m® m?; CF,., 27 MRgUnk e AN it B 210 F i o e BB &, g C

m?s,

FE A KN L SRR i 6 A 1 S MR i e i o R I A A T I 2R o FE A
W5, DOC it 238 & 73 i A1 B 6 R AR IR A P AR, TRE R R R R
DOC,ynott = [DOC] Qgurekagsorb — SR (2)
DOCjeaching = [DOC]QgisKagsors — SR (3
Hort, DOCynor I 14 DOC 123, g Cm 25t DOCeaening V13 DOC A, gCm?2s?;
Qsurp HHEFEARNL, kg HoOm 25 Qy 9 FARI, kg H20 m2s™t; [DOC]y+:-4E7KH DOC
W, g Ckg H20™ kagsoy ¥ DOC W 28 SROAVEIERFRIFIIEE, gCm?s?.

_ _NSpoc
[DOC] - WStot,soil (4)

Hort, WSy son NI B RIEES/KERSATE, kg H:O m2, NSpochHiEEF 1 DOC,
gCm?z,
HAE Lietal. (2019) Al Neff etal. (2001) 7R, DOC W 2B THE T -

— _Xi
kadsorb T X{+RE (5)

RE =mX; — b (6)



Hr, X, ERWI4h DOCSE, g per g soil; REJN DOC W& (HifE) U F= C(IEED

Ry E (M) LR E: m (EEHNAE) Mb (mg per g soil) & 3%}
DOC I 1 W B A0 A R 1) P
FIH &5 ok 05 FE T {57 DOC (1) 33 57 = PP @ &SR (g Cm2st)  (Janssens et al,

2003) :

T-10

SR:RlOQSiOO (7)
Sooft, THLHERRE, °C: Ryo BRI 10°CH (1 L R FFIT R Quyo 9L HENTIT
T R A

i BRI (]2 K S DOC i Kl S AT IR, AT DOC (5 &

DOCioss = min (DO, 2L} (8)

Hr1, DOCoes #7135 DOC ARIREKEE, gCm?s?. £ 1HFIH T Ik ZITHSH.
*® 1 ERAFESH

Table 1 Parameters needed for model

SRS ST W
Pooc usa Iyt #2741 DOC Jl gCm2st
foom HEN 1% DOM FE ) R %
6 TEEEKE m3m-3
CFysy I3 R ERRR b DA T Bk R B IS Ui R 1) o gCm2s-1
DOC, 0 [-3 DOC &t gCm2st
DOC eaching +1% DOC ki gCm2st
Qqurt AR kg H,Om2s1
Quis AR kg H2Om2s1
[DOC] + 4K DOC e g C kg H,0?
Kadsorb DOC W fff 2 %4
SR 35 e R I gCm2st
WSiot soil T B S KE R AR kg H20 m~2
NSpoc 133 i ) DOC gCm?
X H14h DOC g per g soil
RE DOC i &2 B bt & g per g soil
m +HEXT DOC [T E W Iy 22 4L

b +3EXF DOC 18 75 fif W = mg per g soil



T IR °C

Ry TIBIE N 10°CH 1 438 7 77 RR Il 7 gCmz2st

Qs10 I IR R A

DOC s 3% DOC 423t itk gCm=2gs1
3 BEMFE

3.1 ERIEHIE

CLMS5.0 K "< 3K 3 % 45 Sk H CRU-NCEP % 7 [, ZEOFE R FK. HRTEL.
RFRFEEARSS . KEBARAS . MR, WEE SR 1901 £5 2016 4, ZH2HF
N 0.5°%0.5°, BFIRI>HE50y 6 /N . BRAAR 2T 75 3 A Bl 3 Tl e A2 A CLMS.0 1
BOANBE, PR N 0.9°x 1.25° 43k PR 28K RS B NOAA H
BRAGW T2 % (https://www.esrl.noaa. gov/gmd/ccgg/trends/global.html, last access).
3.2 EREIE

AP SR UE S IR AE 7 ) (GPP) %i#fs )9k H FLUXCOMRS+METEO (Jung et al.,
2020) Fid B A G S ) 4 BRI A% AL FLUXCOM GPP #1#E (http://fluxcom.org/), 1% GPP %%
AR ER 224 AUl AR RE YT ZE IS R E B IE g B R R B S &, s
BEHLARAR (RF). MPZE2% (ANN) F1Z It Hid AT 4 B9 (MARS) = HLES 5% 3] U5 ik
AT TR AR 2B SR B #E0N 0.5°%0.5°, BIEHREN 1 R, ABFFIER
2000 £ 2013 1) GPP Bl B HEAT IR UE . 2 HE AR CAE 4 BROM XIS IE B 72 45
BTZ N
3.3 IRt

BT IR R )AL v A LB O [e a8 O BRSBTS A IR R
ONTE AR PEAT HLBS O [ 6 77 G T b B S S R AR A L. 58 — LB A 5 8 VA i 1
HUB AN (7] s B ARG, 58 AR5 18 1 VA AR I AR O 1 e S e, el o 4 6
S5 R AF 22452 DOC M [F ik RS2 o AU [R50 1981~2013 4, [l MIAER 2 () 73 B4 08
0.9°x1.25°, S5 R 4 4. EIEXEUEBAUAT, FIH 1901~1920 4 H1R R sRi8 a5 A 9K
BT T spin-up LUAFI P4
3.4 DAL

SO A A 1453k GPP. NPP. ER. HR. NEP. NBP { A BRI ST RIBEN FE x o
H - NEP /& GPP 5 ER 2 %, /2 NPP 5 HR 2 %. JIIA-L3E DOC il F4iii%k 7 50 J5



WM FRFR A AL B T P-4l DOC N [v ik ot 2 BRRUBE Bl B WSR2 I o 44800 A8 A B
RN DOC i 5 26 I I RAME Ik 2 AR I DOC M i )y S S DUE, AT A 18
B (%) B4R RS RN DOC i 77 R HIBHUE 2 .
3.5 BRERWIE

You et al. (2023, 2024) £ CLM5.0 Hf AN 3B il AT HLR ™ A2 B 2k J7 58 T it
DOC i il #2315 F 2RI DOC il B A AT X ELIGIE, PRAl 1177 €% DOC Ml [a) i
TR S & BRI . AR SONSOUERL AT BRI OB R BT ROR, A 0L 11
T35 GPP i R B HEAT L. 45 RER I, B4R GPP & 5 FLUXCOM GPP
Bl — SO, B GPP {E B ALE FLUXCOM GPP $r#i i Ay [l A o 5 B4 A5
Ff¥y GPP I NPP {H 5 REIEHE ¥l A% (R?) 25 0.73 (p<0.001) . £ HEHABIAR
I4E R SR IRBIR AR &, B TSR . BRI 245728 GPP 55 FLUXCOM
GPP A REEF AT T 1:1 Alli, —BEBUF. %8 DANARAEA T 2Bk RUE GPP 3
Pt BA S HRG R .
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Fig. 1 Comparison of simulated GPP and FLUXCOM GPP.



4 HRSH

4.1 DIKFEMESRG B RE = HR S THE

AT B[] 4Bk 1981~2013 4F-F45) GPP )2 ] /3 A7 K 26 [l ~F ¥y o A B 2 B e B
1S, GPPZh /A W], JRiE T i s X 2 GPP B S KR I IX I, iP5t 2.5
X10°g Ckm2yrt, JUHAEFGSEMACI . AEPNHPEES . AR Eg A ER oy X S 2l it 3 X 10°
gCkm2yrt, HYOZAbs 30° MAbEMAE. RWAFL 30° MR EMAHIX K, GPP (1
ZEFEYEE 2X10°g Ckm2yrt, b4 60° HIE AT HLIX GPP 4hifa) P-4k 1X10°g C
km2 yrt, SRS DX GPP £ 4 FH{EITE 0.8X10° g C km? yr!~1.3X10°g C km?
yriZiE. Jb4i30° M4 30° Bt Koy X 3k 2 4 GPP 3 {E /)y, #£0~0.5X10°gC
km2 yrt 2 fa), A PNALEs . AL AL A R X 2 4 GPP EART
0.01X10%g C km?Z yr, R iz £l X+ A BR A /K BT RR ) 7 R ARG, Bk
T MTEVA IR TR 20 3 b DX SRR () P 26 I X, AT 57 P I A b DX S8 SR90 ( A5 1 X
GPP LI aH . FREIL GPP MIRERIAK. PG, RS KT 5L
EH . TR GPP )T R I Z B+ R . JEEBRON B - BRI 7 ) (g i
(B 55 A BR e i 6 B2 DG T /K BERNDE IR IA S A —FL.

Kl 3 FIE] 4 735l f 7 T 1981~2013 4E-F- 142k GPP E I PR (b AAE A 2tk K
3 W43, GPP F-FYfE R (a4 ZELL N5 (0.46 Pg C yrt, p<0.001) , M
1981 4[] 149Pg C yr! 3 0% 2013 4E ) 160PgCyr?, iX 33 4E A 45k GPP AR H L
£ 1983 4, A AL 2011 4, LAFIYME N 153 Pg Cyrt. XFPZER A
SERAFIR R RS A CO2 IFERI L FHA 5% (Chenetal.,2024) . & 4 A[43, 1981~2013 4
WliE) 4Bk GPP H 2IECN R MENAE L, 2~7 HAI11~12 H 28 n&%, 7~11 12
FWAE 2 R TIE%, GPPHEEEMM, AW D. BEfHEIETH, 4y18PgC
mon?, EARMEHIIE 2 H, 44 9Pg C mon?, “FHMEZN 12 Pg C mont, HEHEETR
R T e RO R K P 38 R A KA T TR s, R GPP (R RIS 3.
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Fig 2. Multi-year average spatial distribution and latitudinal average distribution of global GPP during years
1981 to 2013.
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4.2 SRTIFRBEBNBRAR = THIFE

ARSI B fr) 4 BR 1981~2013 4735 148 DOC It 2 1) 7 1] 43 A1 B 8 1) SF- ¥4 43 A
Kl 5 fin. HEIRS, Juzh 60 i Bd iy H X & 123 DOC Wi ok e K X8, 4[] ¥4
i 12000 kg C km2 yrt, JEHZREILIEIR A X4, DOC k& C& it 18000 kg C km-
2yrt, HUGEARE R H#GTrEM AEM A TEE. JERIM AR, AR L X ) 3
DOC itk S IHIR, 32 B PR 1 et [X 43 A o5 e 57 32 RV B et & 4
SEANE KA R AR BT n, e 7 RIEA U 2 fE A, T+ 3% DOC ik &1
B (Wang et al., 2014; Fréberg et al., 2006) . db4 30<PL MG 4h 30 I (355 4 X 3 4358
DOC JiL K BAR/D, FhlA PR+ 3000 kg C km?yrt, QidkF =2 bR BlRuqa 5.
HHE PRI LA R R PSR YNPE A VRN T B AR X d AT R A B KR 51k i
I FE AR 9D BT i 1o

Kl 6 A1 7 43 B JEZR T 1981~2013 4F-¥-35 148 DOC ¥t 2k & [ 4F B A6 FAE Py AR 1k
HE 6 m43, L3 DOC itk & b A i [\ HE R S 0 g N #a % (5.63 Tg C yrt,
p<0.001) , A 1981 4[] 417 Tg C yr ¥4 %] 2013 4F ) 548 Tg C yrt, X 33 4FH[A] +4%
DOC it Kk (1 2 4 V35 /2 458 Tg C yrte B RSk AT Bt 14 5 R A Al B TR AL
Yoy, BEKIGINSBOEMANIRR S, PARBES A = AR R R o R .
Kl 7 W13, 1881~2013 4 i)+ DOC ifit k5 LIECN W B HIE N AL, 2~4 FA1 7~10
H R, 4~7 AR 10~2 A 2 FHE%, 1% DOC ik #&HMKIEMN, HLmHD.
e EHIAE 4 H, 4 51Tg C mont, HARMEHINAE 7 H, N 29Tg C mon?, “F¥MEN
38 Tg C mont. F=A:iX Fii Il % i) RE ) 5 K BT  m  BoK > ¥ £ DOC, HF%
BT AL S S LR FRLERIE A ETPRUK T RE S SRR, R Y
SRV AR, T 2 T D R K Gy, AT DOC IR s AKZE LR 7 0K
RN, (23T DOC AR e AR SURMK, TIRGEEMISERRAR, A B iR

=
D

2

ZRME, DOC Wiskik/> (Lee et al., 2018; Verstraeten et al., 2016) .
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Fig 5. Multi-year average spatial distribution and latitudinal average distribution of global soil DOC losses

during years 1981 to 2013.
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4.3 AR B HLERI a6 1% 3 Bl RS SZ #20m
4.3.1 BBV A HLERAN &) i 1 A T R SO RS R 69 18] 5 TR A B
AR T ZEAR B0 KT ELAF B G5 S, SR VA A A AL ) iz o o b g S % M) 4 A

[PgZm . Bl 8 A 9 43 Jil B 7R T 1981~2013 4F DOC Ml [r) fiyik 51 i Fry it M Ak Wi S 32 A FHAH
XA Z PR A oA . HIE 8 WI1R, FERBRKHES /X, Ffikh GPP F1 NPP X1
DOC ] [ 2% i S A2 92> (), A5 31 2 T S0 ) o 2R S0 X LR A e 8 3 43 DX 3,
GPP 1 NPP fjy/bik %] 400 g C km?2yrt DL b, BEAMETIPGALES . AbSEHH ) b A g
B REEPNFTALES, GPP Al NPP /> B R 2 1. JRTE R SR MBI VEILES . JEdHH
PHEREER A X8 LSS AR 3B/ N R4y X 44 1, +3% DOC Wik &R, Vi 3000-
9000 kg C km2 yrt Zja], iXEE[XIk[K) GPP Ml NPP HIAS Ak & ey, 043 1 i & vl is 3|
4009 C km2yrt Bl ko FIHETPIANEER: Bk, RHE R IEMHXTT GPP Al NPP )
g K, SRR EIER, SOC MR, S ERAS BE KA 77 /E £
M DL K b R R G 5R, k. DOC ik & (¥ B AR T GPP I NPP () 1 i
(Nakhavali et al., 2024a, 2024b) . ER #1 HR 15 GPP FI NPP %I T DOC {ill i) ik fr) il 2 )
A A AR — . SR DOC 14 Xt NEP A1 NBP (215 2 AR, K2 X
i3t NEP 1 NBP 3~ DOC Ml [ ik i i 522 M9 0T, 55 GPP Al NPP Ja /b ) [X I Ak A
XFNEo MSEMAAR T TV 8, B 9 o R ER 43 X 5 GPP Al NPP Ja /b & [ AH X AR K AE 20%
DAY TTE GPP il NPP 3Nt X 1k, GPP Jik/b & (AHX 4L AE 40% LAY, NPP Jik/bit
W52 BRI . AR S, A IE 2D, NPP Z 2[R KT GPP.
X§F GPP Al NPP, NEP 1 NBP 52 520 7 A2 BRI R AR A B K 7 AR X i £ Ji K]
AR LU U1 : B2, Sk BRI E R KB i, e AR Es E
B X BT, A HURRAE 7 8] G BT S B s B e s Fk, i
R APTAR YD DA L SO IR ¥ ) R A LR ) 2 B0 AT RS i el M B S
b FAZIAE 1O ) 7% 2l S eSO 39 P ok M BRI S, R PR I NPP 19

(Liao et al., 2024)



GPP/(g C m? yr) NPP/(g C m? yr)

60°N{ 2+

60°S

400-200-100 40 -10 0 10 40 100 200 400
HR/(g C m? yr?')
: )

60°NA “ E
0°
60°S}
I T [ [ T
-400-200-100 -40 -10 0 10 40 100 200 400 -400-200-100 -40 -10 0 10 40 100 200 400
NEP/(g C m? Xr") ) . NBI’/(g Cm? Xr") ) . )
60°NT=2 ""‘(‘g;ft . - - \ P = T=55 Z8Y ', f ; 2 I ~
0°/ Nleweo- -+ 1 L\ L
L) : i KO £ . il
120°W 0° 120°E 120°W 0° 120°E
| I
40-20 110 -5 -1 0 1 5 10 20 40 44020 .10 -5 -1 0 1 5 10 20 40

K 8 1981~2013 4= 13 DOC ] ) i 51 2 Bl M BRI 485 ARL I 2 i [ 0 A (a) B A

P (D) EHIRAETE . (o) EBRGENHR. (D FENR. (o) ABRGFET . (D A&
WA

Fig 8. The multi-year mean spatial distribution of absolute changes in the terrestrial carbon budget caused by
lateral soil DOC transport during years 1981 to 2013: (a) gross primary productivity (GPP), (b) net primary
productivity (NPP), (c) ecosystem respiration (ER), (d) heterotrophic respiration (HR), (e) net ecosystem

productivity (NEP), (f) net biome productivity (NBP).
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