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Population Growth : Immigration to fertile land



population

Ir=1 P=8 Pmax=100
€EeEEeEeaeaeeeeeeeeeo)
6% %eceececo)
100" I_—_llllllllllllllllllllllJ .
O Ir=2 P0=0 Pmax=91
O
O
O
O 0
@)
o 0
O .
. k. B
O
. 5 ’
' &
0
. 0
- 0
0
0 L ! L I
0 20 40 60 Yyear

Immigration from Ir=1 to Ir=2 after overpopulation



population Ir=3 Pmax=1000

1000} .
o
<o
<
o
o
<
Ir=1 P0=8 Pmax=100 (f
Ir=2 P0=0 Pmax=91 §
Ir=6 P0=0 Pmax=4

Fo Lt 4 o o s S P 0 otk 2 S O T 0 S
= i = VVVYVVVYYVY

population increase and immigration / 9 regions



=} Program Files
£ DevStudio
£ MyProjects




Program Files
£ DevStudio
£ MyProjects
£y Adam
#qad

ad.f
BLK.dat




&5 Program Files
{3 DevStudio
£ MyProjects




2
=Program Files
&5 DevStudio
£ MyProjects
£ Adam

:

i
£
A

f@‘?

S
i




1536
=5 Program Files
5 DevStudio
3 Wy Projects
3 Adam
“Had




|=cH
5 Program Files
5 DevStudio
3 MyProjects
E3Adam
lad

= —
hx]

OO O OO UOROWON




3 IMEAEXEDIRTE



NEAESALOIHE

AVREITNHD I —a v 3I~DO/NEVEULDIEEE

s FFHREDEHRA~DHRL

« ERER EIY DOHETE TR

o EFFETFR ORI, AT A
fé"‘%"ﬁéﬂ (B MERFBIZL D) EDkk
3%

el 4 N O e ' e A ORI g i
EERETRRE Bp e ey Al i oD porero i A o - STRRTITI i -

A
"



2. WIS S BE A
2.1 BEESLMHED

22 FHERREIBIZ2BHOBLEEM

RAEM O (NCHRE) g4 R

R=a«¢PH(x, y) (Pr=P*) (212
= e« P,*H(x, y) (Pr>P.*) (2.1b)

Tz, P, BHRADOTE,
HE y) L A2 (%, y) OBRSEIGE.

BHOSE&OBERENR
_g—té— = C(A(A“PA) - 5A(A'—PA) |

= (CYA" 5A)A;“ (aA‘“ 5A)PA (2.2)

::u,A:Mﬂ@ﬁ@)@%&%E,oib,AA%ﬁzaﬁ%ﬁ,

Pot R LTHE v 2808 (= FRAOEE),
ap- igﬁlﬁ?‘;‘,

J 4" FEBE.



4. WHHEL THEDOAL

4.1 BHOZELRE

12 BHEEE

(B—) = o - [(ANIA/FEAL)
— (RIEIA/BREE) - (Bias)]  (4.7)

4Prc=a - [(B./P,) ~ (B,/P,) ~ (Bias) ]
(4.8)

o o
e = P Ok~ Fod 5~ (Fo) + 4P, (4.9)

<2, F, F, AEADEE 7S5 v 2 2 ¢
_1 O [ BHEMH
Fa=K ax[ RS ]
9 B,
=K°8_x(?c)’

FW=KC£ (?—? (4.10)



4.3 T¥EH

TErERICBT A, A (ANA), £, 2ok kg

EENELOD
Bl b w22l 2 (g 2L
ot a IPI 0 IPI+8X(KlaX)+ay(KI ay)
(4.11)

TEAOP O, EROMERE (o)),
JEHIEN S FDEADOTEANDOOFHEAN, BRE
HAHWVIIEADP LD TLEAONDIREE, 50T
ZFOWMDNER (AP, , APy) %®FE X 5L RAT
rEhas.

P 8 |
_é—t_lz a IPI‘_ 0 IPI + 'é’;' <le)

i
+ E;(Fly) + APr1+ AP (412)



No change from Hunter to Farmer
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No change from Hunter to Farmer
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No change from Hunter to Farmer

N =400
FARMER max=120 (113)
contor line =12

No change from Hunter to Farmer:
N =600
FARMER max=1400 959)
contor ling =28

No change from Hunter to Farmer
N =800
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Change from Hunter to Farmer
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Change from Hunter to Farmer
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N =200
HUNTERmax =10. (9.88)
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Change from Hunter to Farmer

N =0
ANIMALmax=10. (10.)
contor ling =5

Change from Hunter to Farmer

N =200
ANIMALmax=10. (7.1)
contor line =5

N =400

ANIMALmax =10.

N =600
ANIMALmax =10. (9.3)

Change from Hunter to Farmer
N =800
ANIMALmax=10. (10.)
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Policy of Pasturing
in Arid Grassland

Extension of Hydraulic Engineering and Hydrology' |

to Economy and Policy




® 2. Econo-Social Model
(a) Demand — Supply Equation of Meat ( Mutton )

. Consumption of meat (mutton) per person (C)

C(P)N,=2 a.sS, (12)
P : price of meat,
N, : population of the city,
S : sheep population in the j-th district,
: supply rate from the j-th district / depends on price of

meat
a, =0, i (P) (13)
- For snmpllclty,
a.=a’P (14)
J
and
C(P)=kl/lP 15)

- From Egs. (12), (13) and (14), the price of meat
P=SQRT (k N0/ZOI’Sj) (16)



(b) Balance Equation of a Community

- The increase in the income of the jth-district is given as
Ij=oszjP—-BSJ.ij—uNj (17}

S ; : income of j-district by selling sheep,

ij : cost of transportation,

U : demand rate for daily goods and luxuries,
N; : population of j-th district.

- The budget-balance equation (generalized)

dl,/dt=a,S,P-BS,T,- N, (18)

- These equations should be solved simultaneously, in order to determine the
optimum policy for pasturing.
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