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Abstract: The pollution of the air, water and land has seriously threatened our society. Hence, the three
global obstacles, i.e., climate change, crop production and energy crisis, have formed the major restrictive
factors for the further development of humankind. The authors proposed that the carbon emission which was
regarded as waste and a source of pollution can be captured and converted into useful resources for in-
creasing the agriculture production. Contrary to the low carbon economy in conventional industry, the
proposed high carbon agriculture may provide a way toward the solution of these four major global obstacles.
For the enhanced carbon cycle as proposed, we analyzed the scientific progresses of a number of modern
technologies. Thus, it is proposed in the article that a high carbon climate environment based on the solar
photovoltaic and solar thermal with the combination of the technologies of LED, CO, fertilizer, optical fiber,
geological heat, etc., can be realized in a small geological area to make the high-carbon agriculture possible.
The proposal is of a special significance for the urbanization of China as promoted by the Chinese gov-
ernment recently.

Keywords: High Carbon Agriculture; Climate Change; Crop Production; Energy Crisis; Difficult Site;
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Figure 1. The measurement for carbon dioxide for the period from
the late Paleozoic (about four hundred million years ago) to
Cenozoic on the earth
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Figure 2. The annual periodic change of the carbon dioxide concentration at the Mauna Loa Observatory (the earliest observation station for
carbon dioxide)
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Figure 3. The variation of carbon dioxide concentration recorded for the past 20 years at the Mauna Loa Observatory Station

& 3. #£ Mauna Loa MBI FFNB ML=+ EN - SHBKREEN

4{13.
{13.

-0, 4]
0. 6|.

0. 6———T——— 14. 6
0.4} Yia.4

0. 2 b4,

EE 0. of h4.0
ngo.z' ha. 8
6

4

2

-0. 8 13.

1860 1880 1900 1920 1940 1960 1980 2000

Figure 4. The temperature change on the surface of the earth announced by IPCC in 2007
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Figure 5. The photosynthesis spectrum and absorption spectrum
for typical crop
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Table 1. The ratio of available sunlight for the photosynthesis at a

location of low northern latitude (percentage of total solar energy)
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Table 2.The light saturation point for the photosynthesis of
different types of crops

® 2. FEIEMIRA A ERBaS

TP 2Ry C, C, CAM
o b i O B S i B 451 25% 100% 100%

MIYEF T, #thE & ADP. Pi ¥4kl ATP, Stigfsik
ARG o SR AE SR AR B R P R AT, I S
Kb EEFICT IS, FrLBRNRE RB, FEXANE
FEFR, ANEERE B ATP A S B0 A 1) 80 1 E R R AR
PR R b R ot 8 1) AL IR ) — SR B D i
IR VIR R ST s AT e € A WL, TR 3L
7#2E ADP Al Pi fHt S MARIAE T o TR sk ) i R
e AR IR VI R . S RONEAT LA Y,
tBRreAE .

O IR SE B 8 5 IR 2 A P 45 A7 18 AN T 36 A7 0 34
AR, B DO R A AR AR A O B T A v
BAEST, WmAEFRCEMMBEK)FE, &AL
HEELHHATIN . XARE TAENGANRT, JeE R
A LA IR Bhar St AT, DA EI N 7 B

213 XEERSKBEAHBHXER

R BAYE NI F AR A 20 06 & A B A 5
Wi o T ORBH AR — D5 AN EOEIR, X T34
R, SRR, X
e s e — 8 SN, XA RE AR A . AFZE
KAERI - FIAF . NG TS, 2
XL, BTEL, HAEASFEIR 7 R AR, wr Bkt
FHIE LG SO TT 17, EABRAIEXS 't R A F e
ROR: BEEAEARRZRAE T, b P me 2 ISR
&,

HELL RS, KB IR AR i
RIS, BFEE. JasR. R R A NG
FHAFPERE, A RAE ] — A e T i AT DL BT BETHAY
NIEIGUER, AT LUK IR R b2 s e A 2 . £E—
PG B/ NSRBI S S O T R EER AR
R, WA AR GG AR, HR BN 2 A
H ARG SR L, AN [R) e S AR A 420 T DA S i L A RO
5k, WIAOCIRAERSESHRAE, Je A /FAmlAT DUESAT .

2.2, SeaEFI AR ESIERNYE
T REF H 2 N6 AR F I IE A HLA

Open Access



HEBh R AL T AR, (e BEBE ARl mT Rp SR

RE 55 PR AR P4 BT U D RE 2 b o R PHOG R RE
FIFH 2] DLHTE R AP SR SO s oL, RR4F B
AR ENY S GRS, Hr. &, 1%
BT ARW—m LT BUAER= 2000 AT A VLA
(AT BEREFEH T, =) P a3 A f/m’, ik
BRI EDCAIR B F IR, B WfEEYI
P 5L, R B4 B, (HR F B BOKAGE ).
B IR A DAL P AR FAEEN 16.74 T-£5, B
AP T KB B A A R Ok
16.74 kJ/g 3000 g = 50,220 kJ

FRATTHF A v S50 s R ARV [X A — 4 N BT AL )
RETAR R RE BV, AE—BUhIX, HU 1500 /N 42
TR S, AR IR S RS

1500 hx 3600 s/h x1000 w/m* = 6.4x10° kJ

EH O AT 5 H AR R BH Y 2% 40 R 1 SR 1) O e R
%, EIEAR G TR A N RFROGRER AL b 2 e
HIFEALBCRA R 0.8% /e 47« XN UE B HAY,
4] DLIE S SO RS, Rl e A N IR
BN — S AR BE S T VE R KB o AEIX RIS 1
FAET, B, SR TR AT DO, RS G IEY
SIS R DA N RSO s, S5 B R AR SR
AR, BRI B W] DA e o S R B, &b
WG R LRI RMIAVES T iE— T, XFERE
A ERR, BIFEB AR TOGEE A B 22
Z/b . RESGREF RS G 1EHBEE R AR HA
MEE, BT OISR 2 LI, JeA 1R iy
eyt SR PN

JtEAE R & SCONGE 1 F s A ALY
e E S EER Rk bR L, BRI EIMOL
AR R R B AL ) TR, AR R RE R A
RS . HEDCBECRER N OGS 1E
WM IR, 758 7 OG0 ROV T R
3 o AR AN KA JERE™ AR Bk KA B S U
AR NI IDUER T REME RS . ik
(R S SRS S RIS R R R, B e, Ja oK
SR iE, BT RN R TR I A
TH RES, R R, BT ke E = A
Wk, FERGRERT, EIEBEOKEY), Hid FEn]
A

6CO, +6H,0—" 5 C H,,0, + 60, (1)

Open Access

B s A N ) H I BER T %, AT IER T
BEATHD, JeEfEHRAN 2 TRIERE, ERHE R
JS2H 2 R R R, BRATTRT AANI R XA 1 A 40
5, AU A e,

AG = 2870 KJ/mol

SRIEATVHEL . B b, [ 1B R A BREORE I
1 BEJR U A HTRE DS

AGeo, :3§El%yffﬂ=47&3kynml

JaA A & TR R 48 i S AR B AR Y AL
PRI — G R T FTRE AL — AR 2 T2, &
TR OB SIS AT R . AR R th TR
BEDX 2> BAJATRRAR) IR T E CRRGH” BInHE
ERPETHRE, By CHRS B R TRR T
WAL LA A BT DL A48 S R Gt 30 ol LG 38
THT P9 S 2 B 0 S 1 40— S B 1 2 1 B0
RMETHE, BT —EY, RIS
S E A BRI 15% A4, BWETHREET
MEAZEIHA K,

UL T 20 (R T DT Sl A R 0
Ftg. W7 ANEERS B RMRER, kiR
R, SRE RN, B R SCATIR MR
B, RMETEIIAE T, WERAE N Az
oy, MEEES BRI R

TEM &, ARG AT LA 5 4 1B
IR ER R, A6 A B 3R] BL DL B
mol/m’s Ko, BIBALTEA 1 ) — AP0 [ 14 1 3
2 obart ] LT, BRI B RECR R,
JesR AT AL, mol/m®s SRR,  RIA: A - T T AR
BT F BT 2 o IXRE I B e B DL S5 BT A R 11
S EIAE AE R 5RN E LR R IR, M
& H TR

MECERE, EIDEMFLT, FE2HEYNE
TRy, HGR NI, BUECK B E 1/8 22 1/10
208, Wy, E—A T EA R T2 B 8~10
MEF

wn ERTR, fEAERRIOEE T, FEEH
ZICTENRISIEE, 4328, 700 nm AT 400 nm, FEFf
JeF HIBEE 5 -

121



B & R T AR

250

2004

150 r=resesesss

100

HFOp P

(umoles O, mg™ chl h'")

T T
400 600 800

JHE IR (umol photons m2 s)

1000

Figure 7. Although the photosynthesis ratios are different in
different crops, the slopes are more or less similar under weak light
radiation
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Figure 8. Schematic diagram of plant farming
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Figure 9. The fixed flat PV will cast heavy shadow on the plants in
the greenhouse
9. FRAMARZEERERRENARLRSRERBAN
EYE

RS R IR 2, ARGER . SRR . LA
AT, PR TSR . BRI At — A P AR
e AR (AL, ATk B R B R E N 20%, TR
R AH 8%~10%, FrLlanf® 10 fias, N TRk
WERA P RO, 78 223858 6 O F it i 2 T
R R T TH T RS 4y, BRI AR —
PRI AR S, SR BB AN 2 1 I8 b K HUAR R
AH LI 1) T BT . IXRE, R TR H i R FL
VT A (1 8] B DA S s i 2 Ak, B R B
B RO, T HAE RSO, SR AR 5 00
HL TR 2 Lo 101, XK T R T AR
et R HL A R o I A5 RS 1 ) e R v L
i ik FL T ZE AR L 2 I Y AR I R 35, A FH Ak R
BT AR R B R R 1A 10 Fo/m? 724508
ik, MLbgratid e thim e R s, Hoarlk |
40~50 FL/m*. (R, 7RG SRS, AT SR
ARIEF TG I, ARV R R i A TRI R . = e
T madr, wE 11 fos, XAEERKHR, Bk
A B BN, Wi 12 FoR, Rl
TP ZE e B R E A T, R ARTHUR.

FAh, LA BT AN AR AR BT B B KR R AN
REFR R Y e BOGARBEZ BT A 1 B R J= T
gy, AW LUE S PG, IR E N R A2 RS
E R =R B RVE R, BRI, R
BIHAE, HRETHUZHHE.

BAES ZF ISR, R T —FMEEER

Open Access

R 2t B [ Ay P 5 B A

Figure 10. Any fixed flat PV installed on the rooftop of greenhouse
will cause sacrification of sunlight
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Figure 11. In order to install the fixed flat PV on the rooftop of the
greenhouse, some designers used spacious gap between houses,
which causes a waste of land
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Figure 12. The greenhouse designed in the above case is
inconvenient to install the fixed flat PV
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Figure 14. There are outputs of 300 KW electricity and 750 KW heat for a rooftop of agriculture factory with an area of 10,000 m? to install a
total of 64 LCPV devices and each is 5 KW of electricity. The actual sun blocking area is only 25% and the casted shadow is movable due to
sun tracking
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Table 3. The efficiency of LED light is higher than that of
energy-saving lamps and fluorescent lamps
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Figure 15. Schematic diagram for the partial buried agriculture factory
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Figure 16. Schematic diagram for the §o|ar optical fiber using
non-imaging optics
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Table 4. The efficiencies of solar optical fiber in the underground
workshop with transparent roof top
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