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Abstract Based on Miami model of natural ecosystem productivity, a high-precision per capita crop yield
distribution map is drawn, global agricultural development potential is calculated on the condition of high-
efficiently use of water resources, and scenario analysis method is applied to predict the future population
supporting capacity of the earth. The potential yield of crops in the world’s wasteland suitable for agriculture is
6039 million tons of dry material of economic yield. If it is added up with the current crop yield and yield increase
potential of existing cultivated land, and crop production potential of reclaiming wasteland by water diversion
across river basins, the maximum sustainable output capacity of crops in the world is 16015million tons, which is
3.09 times of the current global crop production. In the case of medium input and medium consumption, the global
can support 12.11 billion populations in 2100, which is 1.60 times of the current global total population. The paper
concludes that, in order to ensure food security, China’s future agricultural development should be concentrated on
increasing agricultural input, promoting advanced agricultural production technology, and efficiently exploring and
utilizing water resources and arable land resources. More over international agricultural cooperation and exchanges
should be strengthened, and the spread of advanced agricultural production technologies in developing countries
should be accelerated.

Key words global reclaimable wasteland; agricultural development potential; population carrying capacity;
Miami model; natural ecosystem productivity; wasteland resources suitable for agriculture; GIS (geographic
information system)
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168 E R AEW = 47 & T8 K 51.09124 t, H 4 15 f]
WAL FAO-GLC kb [ 434 61 23 FAO Y %
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B B AR T M AR VE W 7 i AE 440 ~5 42 1 2Z 18], BRI
K312t B3 HIR, Bk K55,
TEZAHIE DT, EATE MR AR P 5 7= 5 s R S
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M BMEAR YR M &8 . ra e u . AR . hdbsE
PRI R M AG S . Hedr, 9 R R A
RS R B X, R T EAR LA TR
M X, KR A VE BB AT U AL R A IR X,
FEE W TR AT AL TR MR, 2SR
PERR G, ARAEWALRE—4F —2; R A AT &
B AT T WK, 52K 53 5By BRG], AR AR B
PR .

M2 T K B, A BRE AR T H T & v T Bk
() 1R 2 BV (7.40542 t) . KA. (4.87542 1), I
R(4)(4.432121), EKHE4.186121), WP W (3.794
fC O RHPL(2.60512 1), ENFEJEPE . HdlE . # L
W, gk, hE. ZBNEGRL. R, PR
4L BB HE W AE SR R W AE 1 AZ~2 42 t Z 1], B A
FEoO BRI FEAE. EH AW WIS ) gk
FIYEWFE 0.6 12~0.912t Z 0], Lk 22 A~ EH KA H.
RITHRAEY =R 53T 45.64 12 t, 2RI 75%.
HERT 50 07 19 B R B AR S MR VB r= 7 0.2 44t
Ph b, 11559614t 43k 92%. HEER
FEHAAEY L P2 5N 1.394 42, FB46 T K%

F1 2REXRXERTHFRES

Table 1 Development potential of wasteland suitable for agriculture in seven regions of the world

KX AT IFAZ ha AR T HAL t RAEYH"/(kg-ha ") BIE

ke 2212 6.124 2768 I L B G e

F L 2.895 12.955 4475 AEm e

JEM 6.367 23.145 3635

pNGR| 2.384 4952 2077 AN A HT LN

el 0.974 2.623 2694 N

EPALES 3.339 6.303 1888 B ARG

BIA% 2Rl 0.861 4285 4975 (IR A YR FINERA
T 19033 60386 s
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FR2 2HRSONMEREXRTTHALZEN
Table 2 Development potential of wasteland suitable for agriculture in fifty nations of the world
R P4 HARICHERAL ha  RIEW AL KK HE% HATEHEFA  ha  RIEYIT ML ¢
1| S S| 1212 4.186 FE YK LT 0.273 0.474
Lk ek 0.864 1.439 FE =t 0.176 0.447
mMEW  E 1.582 7.405 FE L) 0.166 0.438
MEM  BANEHL 0.264 1271 FE BRIEM LI 0.164 0.372
MEW BT 0.414 1.163 FE HEAT 0.144 0.368
MEM  BHELLIE 0.192 1.116 FE Jingh 0.082 0.316
FEM  BA4E 0.158 0.620 e[| 5Tk 0.072 0.299
MM GhrE 0.101 0.489 e[| AL 0.122 0.299
MEM  ERE 0.057 0.281 e[| I 0.138 0.294
MEM e 0.054 0.278 e[l TR LN 0.171 0.288
JEM WIS (%) 0.826 4.432 AL FEWNNIR 0.091 0.222
2] LR 0.626 2.605 p el R 2.364 4875
JEM LA S E| 0.350 1.670 e P | 0.115 0.408
JEM BeLLIE 0.403 1.662 iyl T 0.082 0.246
JEM LIRS 0.330 1.203 iyl W 0.080 0.228
JEM W 0.299 1.064 iyl HRP W 0.079 0.201
2] :pivE) 0.248 0.875 AL e 2.183 3.794
JEM EIS 0.314 0.709 WA hE 0.453 1.394
A Je H A 0.153 0.672 AL B sE e 0.493 0.753
E2 NI (Fi) 0.109 0.618 T EEEJR PR 0.294 1.795
E2 B EG 0.131 0.551 T Bz 0.117 0.525
A i 0.277 0.549 RIA7NE] AR H LR 0.069 0.416
A Sk hmyrn 0.127 0.529 T W 0.045 0.258
A JUAE 0.098 0.517 RIA7NE] #iife] 0.045 0.255
AEM W A e 0.090 0.480 T P JINA 0.035 0.212

LIVERE . RS R ZWE R, 52 T 5 R IE L
HRE, R BALG M7 EEAER IR
SRR T M, (RN, T R, R IE EAL
WALBEE, JFRMEREE R K.

PEH e, BRI AT B 7 i R T P 11,72
{2t 15 3R 7K AT R L T T B 7 36,18 42488,
AR SCVT A H 7 NS VE 4 T T & “E AR 5 T 3
60.386 12 t ikt 8L 5 A, RS IS TR K B
o DX B 1 P ), Ak L R VE T B AR O b
FE 7K B i = Il 26 77 5 R 113 ™= B 1 R
108.2814.to 2017 4E A ERARAEY) = it TH K 51.8614
t, A rFRE R 2R AR R R 2.09 1% . T
A T 7 RSOV . T B R T M R K R TR e R R
B i, He A TT & S 5 Ja MER IR, M R
TR TR AT R AE Y = 1 2R, FRAR
Tie HhL B 18 PR AR R, TR AR X i T

TG K, 52 4% FE PRI BOR B PR, A H 4
JETF, ABARYEBE (Y F3H 3 IX AT S TT & K R 5
F18) B B MRS 8 AT v, TR B A R JEE A [N i
SN [ 1T 45 57, AR B0OR B W A, ] UAR 3
TR AR B AR 2B R i ) IR IZ AL IT .
NIRRT AT e i B, LU Bk 4R w5 1Y
DRI R I, i R4 3 2K T AT 3 ek 3
WA, T AR N, R BRI

3 AHABRSM

i B =0 T A AN =07 A b A 7 8 3 U
M2 BE R, 2T A R IR TR AR 3 L X AT
PR =5k, e shahF YR =l
Pk, FEEYIETER, Hi s — kYK,
S M R SAFAEAON TR Ol A A R A
b A A IR, AR KRB R o T S A
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R RFHMARFIER) B 578 28 202143 )]

B =l R JR AL AR M IR I T A RS ) I8 VIR 1) 30 32 i X
PHL, W EERA TR L WY IR R AR R R
TR AR I s s, XL L AR AR SRk
9 Fh e AT TR A1 SeE T U, A3 AT A R S
P25, JF IR & AR BT RE

1961—2017 419 56 4= [a], - FRAEY) S 5T
BN 14.52 42 t 48 F 51.86 12 t, 4RI IE Ky 2.27%;
NI 3094238 2 75.5 42, A= 141E A 1.60%, Xt
A7 i T SR G B BT R 70.2%; A 3477 L 470.0
kg/ NI %2 686.9 kg/ N, AEIIEIR K 0.68%, W47 i
T R KA TR N 29.8% 0 3% 21 B s KA S AR SO
DU A e 42 BRAR 77 it 5 2R A 1 AR A

R 4 A B 540 B R A 25 R, T B SL<1.9°
HEAR e, RAEW AT i T E T8N 60.3912 ¢,
HrPJF B 0°<SL<0.3°, 0.3°<SL<1.1°Fl 1.1°<SL<1.9°
MRS, RAEY) 205 7 & T3 4 13 0 18.87,
27.90 F1 13.62 42 to AR & B AR Fie b A [R) 3% 5 B3t ) T
FREER, 45 KX B AR Sic M I % M 5 12 B R A 7 A
(T X 2 TF 2, BES L X i TF &, X
B4 T 2 3 B2 TR ), 235 5 s i 38 U AN R T N i &
TFi, Horpg 2N G2 AR o ok, R U BE 3
T AR ey, A AGSEUN L S YN LR RN T X
FE s AR IR DN B 0 el I 2, b AR U 23
T AR o AR /DS, U A A 3 TR A o L R K (3 3)

% 18 Goode tH FLb I 417, A BRE AT AE
T P AR 3k B RS2 1 25 A B DX 23 A 1 B (18 4)dn
T AR S AN HBIX (R AR PHE B A G
EURUSINE > S L N R P N NN %/ I A
Wy 2k 2R b R 5 5% L ST T i), mE SN 3 ML IX
(AT A o7 387 o 57 it L 2% P4 v B Lo o D
E2L PG Ho 5 BRI 4 3 (Araguaia) 10 28 Hb (1) 3K 387 3 (Campos)

PR, AEIEVNAE 34 L IX (35 [ AR v T
J L b3 RV T g oA T BE %) Jeg a8 s, DXORT T K oA
T B b B0 AR e AT 5L, ORI A T A s X
(AL S I T S J5OR AR 5 38 A ) S ), R 2
AR A 3 A Hi DX (PG VS AR R R R . B
A TR 5 S SR R LA oK R e P T ), ARk
WA 44 X (RS TE R JR . K% e
SR BBIR 22 1 v D RN Bl VT BT R R ) T i
), ZRFE WA 4 M X RO 8 AR i L i L 2
PR HR TR B A L S VT 5D, BRI
A — A H D CRECF S LB ) o 33k 28 34 X AT 1 Ry B
T M eI & X

A AT BB AR S A 7R R A%
ATKSETF B b 7 RS HE G5 B 100%, TR 7K B 5 ik 3
100%, 10 km RS B SL<1.9° 1) B A 3¢ 1 4= 5615
FNFF K, 2200 4 RAEY L35 = T HikF] 160.114t;
H A KT B 7 R HE A B 75%, TRUK Bk
#75%, SL<L.IPHYE AT G EITF &, 2200 4F 4 1
YT T E Ik F) 134.6 12 t; IR AIK T T # b
IR 5] 50%, K BIEiA %] 50%, SL<0.3°fY
HARTEHAARTIT &, 2200 4ERAEY 25 =81 Eik
) 94.742t,

X AS TR B KT i R R AT 3% K7y 4
R 2017 4F NI SR R AVEY) T 686.9 kg AN 4E; il
PO LA 48 AT 2200 4F 7= ik 5] 134.56 42 ¢ Fl4F
B 0.521% K71 5% B bR, 4% A0 22K T35 0
YT TR LB R 29.8% 315, AT R4y
HRK RN 0.155%, 2200 4F AN kB T &
912.6 kg; A FEm B ASM N IFE I K, L
2200 4E A IR ) 160.15 42 t FIAE K 0.616% K11
e B, He IR 98 5T N 29.8%, FEIHEK

R3 SRMSTEERNERTHER

Table 3  Area of wasteland suitable for agriculture by continents and slope types

AL ha i /%
KX — —

Y rh BEBE ¥l £7271 rh BESE
ke 0.745 1.022 0.445 2212 33.68 46.18 20.14
[EES 1.090 1211 0.593 2.895 37.66 41.85 20.49
7] 1.587 3.148 1.632 6.367 24.92 49.45 25.63
pEl 0.832 1.203 0.350 2.384 34.89 50.44 14.67
el 0.324 0.414 0.236 0.974 33.26 42,51 24.23
BiA7IB & 1.079 1.523 0.737 3.339 32.32 45.62 22.06
T B 0.283 0.346 0.233 0.861 32.84 40.16 27.00

Coat sod0 8867 426 19033 s 659 220
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Administrator
4


R MARBI ) HS57E B2

2021 4 3 A

N 0.184% 115, 2200 4F N YJTH TR ARAED T8N
961.1 kg, HLAKTH 2% 77 S834 n 274.2 kg, &5 iH 3K F-
W3 SOMFE M B i B Al 1 i 274.2 ke,
k3 1235.3 kg (£ 4).

HRAE ARG 3 Tl 5 AT 2 A0 3 A IE 5, T4l
A0 2200 A1 9 BN TR AR 1 45 R, AR B R
AR 2 5, Rk 233 142 A0 fe il ok
ANEHRE &, R 76,71 N1, Wi —BRE 5
U, BRI Wi e kg, i 2L
P ARG, IR AR PR R R, R
FEARIE R R Al BRIR AT 2 1 1 58T DL ad [ PR
5, WARME SR £ & 1 R ARAFA = o, TR AR
FE R, PR EAR P S BRI . PR KR
eI A, YT RS A AR PR A 4 BT A IR
BT, 3RS 2 AE SR I SR AR AE S B AT
RETE SR/, HoAy s R S N 0 AR EE 1 K B/ MK
W BB R, K 1755010, i
AT BRI 5, KR 147,542 105 mHA RS
50, R 129.6 N1 TR AGIE SR, K
7 108.91Z N 1 IR AR PG 5, K3 103.812
AN (F£5)

ARSCINH, FELN R R BEAGERE . g
B AR RN A 3R AR 2SO LA R JEE i AR BR R e 1) ok
A AT Rrek RN, R A IE T &
XF A SRR IT ZRORE BE, N R E T, 2R
PR B E P, R ERAT A SR AT BB M R Y
VE SLGE N RO E Ol B S A L SPa R R

R4 RRAFEEBNKETRIEYEFF=EMADHEKE
Table 4 Economic crop yield and per capita food consumption
level under different input levels in the future

. Tt NI 2 kg
A PRA mHRA 2y hissy  min e

1961 145 145 145 470 470 470
1975 209 20.9 20.9 512 512 512
1990  29.6 29.6 29.6 560 560 560
2000 352 352 352 573 573 573
2010 445 445 445 646 646 646
2017 519 51.9 51.9 687 687 687
2030 584 62.3 65.5 687 739 762
2050 664 783 86.5 687 799 862
2070 744 903 105.1 687 839 942
2100 834 1053 1231 687 869 1032
2150 924 1243 148.1 687 899 1157
2200 947 1346  160.1 687 913 1235
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Table 5 Global population carrying capacity under 5 possible
input and consumption combinations
SERN KRB NN
FHOREA PRA A BRA ERA
GRTER i 2% [ERlEE P mIETE
1961 30.9 30.9 30.9 30.9 30.9
1975 40.8 40.8 40.8 40.8 40.8
1990 53.0 53.0 53.0 53.0 53.0
2000 61.5 61.5 61.5 61.5 61.5
2010 68.8 68.8 68.8 68.8 68.8
2017 75.5 75.5 75.5 75.5 75.5
2030 79.0 84.3 81.7 88.7 86.0
2050 83.1 98.0 90.8 108.3 100.4
2070 88.6 107.6 95.8 125.3 111.6
2100 95.9 121.1 102.0 141.7 119.3
2150 102.7 138.2 107.4 164.7 128.0
2200 103.8 147.5 108.9 175.5 129.6

IR VE R S BRI, TR B NS T M,
R RMAL LR R HbR, SIRA G
FE B A S B 07 G2 X3 FE T R MR GE IR, X PR
MR IR AL 8, A Rpel b 25, MR A Pl 2 O i
SYEEABEGRY, NIREE MK, 2Bk Kk
FERE, Tl REMEAT /N

{CNFEA S FEAR S BT, B TAEAR ML BF IR T & v,
e R E . A R K TR A A T B
AT H A E R R, hRA TR AT REME R KR,
WA AT, WP ATIERTE, 2RLIEDS
TE = AE 2017 4F 51.86 44 t 1 LAl - 7 24 B 4 4 K
0.521%, 2200435 %) 134.6 44 t, # BRI K STl R A
29.8% AR, NIIRAEYIH P i (7 5)F K
0.155%, 2200 iK% 913 kg/ A\, MIHBER AT K E A
SRR 147.540. A TIE 207 5 FAO Fil iy
N VB AIAT, 2050 4112100 45 A 7% 143 3 0
98.0 fZ 1 121.1 42 N, 43 %) & FAO il A H A Y
100.25%F1108.16%, s 4% A v 28 1% 55 Hiek
HRE I AR T, AN &P R B BE ) A Wk
o H TR SRR S AR, R
TH 2B B it U, #2100 45 BRI 46 A B A il 2%
DEEC N =RER € 2 1 S =W NS &SI Tl N
M3k e RN H R ) B 12114205 #2200
B AEESY, N RE I E 108.912 A,
IR ERRE W AT P 2R, 43R FAO Tt 1 2100


Administrator
删划线


RBRE  FET GIS MRRRAN IF R I A TR ) 73 Hr

AEEERAHE112.012, IKEITIERT 96.4%.
4 BREHERY

AW FEEBT .

D NHEESMSEFENEAERE LR, N
HaAE b R BO A, B3R A X A AR
=, N BB R OR B AE T A R G 0, R T
PR TN I 2 A 1 R R IR X K, R
BEb R e, 3K B Al DX ) R otk X5k,
B POl X T A A R AR X 5K, AT 3 A Bk A
TH A R 3 ol 4 5 o

2) AR IX NI i 5 2 0% & R P LA K O 2%
YIRS, ik B R EE B 5 IR s =, A A XA
Brre g i m i, W H AR IS o AL R
T v AR M XA B I, B A TR B
WrbaBE, anoRER o3RI R K FENEE .

3) A E AR T M T & ) e R b DX AR
B R ADTE NS, F45 5 I i) 1 X S5 U
FEEM, e TT 22 11 b DO AR PN AN P 3R . 254>
BLAR E M A P R B S M X A0 A AR .
WL JESEVRTR, hEA 440, Srh T ARIEAA
ST TP AR B HIIX

4) FEF A TIH T E ST, 2100 4E 28kl 7%
RN RSN 121042 N, 28 Hig ek a A
(75.5 10)M 1.60 15 . 75 BB 22 0% & JE i R i) I 2 4
K, AR WIH 2% B i 2% S 2 e, 2200 48
ek A & # A 108.912 N, 29 BT &k E A
Ty 1.44 1%,

MR RS, A SCHR ) AR ff e 3 1 Fn 4
b E R AR SR L

1) R & i b B Rk W 2 5 R SR i — 2
PRk A BRA T 5 3R G AR ML IR &, mE I 34N A
F1 R ] Y 28 5% & Jr Al 9 5 3= 5 RN Bl R A
M T A SR B AR A RO I AR A, B AR %
A, R A TR, & RA T E PR R S,
SEAK AR BE Y& A I B AW . 3K S il X 0 K )
RSt is FVER B 1 i, fR A 7 o [ P A I B
A o

2) it & AR A R R T B Y KT R B AR
AP B BB Ml T R S AN OB b A
A 45 205 2 b R A A R A 24, K i it
FARNE — R4k B T KR, B & ) RARAE
Yyl P2 AL KT RO 57 3l AR 72 R50R

Ja #F AR O, & BT K b B8 PR AR B¢
W, SR KRR M &, JT REAR T,
SEBAOMY AT RS S

3) Sk E R AR 22 A R R 2 B {E A5+ [
IR v I A e, BIVIoE e 2 i 22 5 R s 3k B AL
PERER S A KR, SEBARO ML 2 . X2
25 [ i DR BT 22 A RN RE A 0 1R 2 B o WSC K SF- $i vy
Je, ALK 2k A 7 i R B B o e R R PN A 7 AN Y
)AL, dE a4 e AR AL, IR B L, A
T AR 2, 4 Al 57 30 A 7 R R,
A5/ Z T R ZE )

4) B AT 2 —os TaTHEY, &
JER E R TR LR, 2P b E bRk
R TREER, AR TR RAK-. &g
H 5] R R ARl R T3 i) IR T R T A e Al BT
W, IR B YA, KT B AR 7 4
AR, BAAR FARNEY 7= METF R A

5) M NI B IR AR Z Ak AR 77 BOR K ik
AN LRI, 7 5 5 Al B U o B9 g v
FEl (AR S 9 . S AEER | 2R p S AR [ 20 Y
PN H ARG, i FH PR 85, Aol S A
B, e 2 B AR AR BOR K, T R AT
Mo AR R, DU A sk LN 1, R e
FERAEY L.
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