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Abstract; Research about coupling in agricultural ecological economic systems is important for the establishment of an
efficient and sustainable agricultural production system. Knowledge about the degree of coupling can help clarify interaction
between the agricultural and economic systems and be used to judge the state of the agricultural ecological economic system.
In this paper, the author established a coupling factor model for the agricultural and economic system in the Zhifanggou
watershed, Shaanxi Province. Analysis was conducted using data collected over 70 years. The results indicate that the
coupling process in the agricultural ecological economic system can be divided four stages; I. A stage of primitive
agricultural production in which which the economic system depends on the ecological resources; II. A stage in which
agricultural production exploits ecological resources and the ability of the system to supply resources decreases unceasingly ;

III. A stage of coordinated development of the agricultural and economic systems; and IV. A stage in which the speed of
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9 FHFE 4570 FRPEPTE KINERIBRRAM AT EF RABEEH 5131

agricultural development is reduced and reconstruction of the agricultural ecosystem is promoted. The agricultural ecological
economic system passed through stages I, II, and III between 1938 and 2008. Currently the system in the Zhifanggou
watershed is at stage III, however the process of system development has concealed the continued growth of a potential
crisis. Analysis shows that system coupling will break through the coordinate boundary in 2018. This will result in the clear
manifestation of conflict within the system. For this reason, it is important to re-adjust the distribution of industry in the
region, promote the development of pastoral animal production, and optimize the industrial structure in order to realize

harmonious and healthy development within the agricultural ecological economic system.

Key Words: agricultural economic system; agricultural ecological system; coupling degree; situation; Zhifanggou

watershed

IV T AL B 4 e R VAR X 55 B X, RETA— S A - B T I, SR TREVE 4 e 2E BRI,
PEFARZ 109°19723”, k45 36°51'30", J& FREEA T RAMEX, fskm 8. 27km* , 15 2 MTBUR 4%
il SPUEUL LR R 3 N B ARM . T 2 AKX, AATE B K FORRE , 1938 E 2 A 24
F1.94 N HFRAER13.4%  MREE ISR 76.5% R HF" 1449kg/hm’ , \XA4: =& 1638.3kg, BT ALK
KEEAK RGP TR R AR 7 5K B35 00, bREAEHE 2] TR KBIR, Alk 4 7= 58 J1 AW T B, 2l
1958 48, HREIEHL 51.5% ,AVAE R FIEA 3. Shm® , iR & B 415. Ske/hm® , 1973 FEFFIRLESIGH, Rk A4
BAFREHASTRERE R 1986 SEZFIRB I N + B RESAERE R, ARG BE MER
HA,2008 AEIZIRIA 124 1 .562 A, AFI#EHE 0. 11hm?/ A\, FREEFE 25 %2 56. 53% , AR R B ™ 4289kg/hm* , A3
it 5154.35 50, HETAES RGAE Y  MPEE A B IR , 25 RE I REHE .
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FRGEHEE UK RIS RF R, LR KR AT R 22 A F A B2 TP AR . kA %% +
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BERNV AT AT RENEMIHEHFE R AESET R YRR RIS,
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T A A, U2 IR A S LB RG] R8BI SR AR 24K 4 o
1 #BEEERIEIT

1B P FRE B AL, BRI AR I I A TR A B AT RS I BURE R RS Tohn . QIR T

http ://www. ecologica. cn



5132 B ¥ R 29 &

B HEABIRPTEL DR R & BB S S T IR AL 5 A S FR B S L e  Sh SRR A AR B
LM X TARSEF IR & B RIS L A S S5 R 5 A SR Z B MRS X R, IEREE AL R
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A=—q =f, (el en) Vi=7g, (3)
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BT IR R DG — &, HAR A 23T DURIE AL B IR 5 4 =k 2 o] B B % &, 28 A6 T F il
BRIGTYEIR T2l B HAR B 2 18] (BB M 4540 BT s o ATLARH 1 TR L A A5 B0 R G 7 T AR, 0 2
DA BT SR g 2% s e ARl A 7, T X Rl R VR AT IC B o 1938 4E 22 B, WA DV 20, W RL O 7oK
B, ATREERA s EAR R, BT LIS 3 B4 T 7)1 & AR B St b | 7T DU 38 B b K 3
BB, PR TR ISR BN TR A K B 3R LA S R IR IR AR Z R, R AE B R
G T BAEIEIRS S [ 20 tH40 40 SR TTH4, EE A DK, Tk B BN, h TRt T AREF
0T, RERY KPR ERREA R AR R, SR RMEN TR, SR EIBIN, 2K R %S
HEBRGETEME, UUE T BCEEIERR. B 1958 SESH g in T 5. 13 1%, A= H1 H 1938 4E D T
71.33%  NBJHEFERRABA T 50.04% ), 1973 4EXABIEAR K T, 38058 #F 1T A7 ; 1986 4E7E 4B AR H |
$E AR b R b S TR B AR, X B M B AR, 4R T AR W UR A A T RE 47 51999 4 [ 5 ST
BBFHMEBOR , 2 el 3530 SRR AL LR RS, bkl R G 7 sR R 055 AR T HIBR E , B R R SR
FaT R, EBAT R, S5 M b 1938 4E9 1:3.83:1. 89, AR F] 1958 4E) 1:0.01:0. 7,2008 4F
7 1:6.02:4.30,
2.1.2 el A B s Tk 2 58

“WasELEF L P EAEEMA, AMELERE RN T HREWHE RS, THXFhE R
AT 0I5 S S 3 SR PR B AR AL A R, KB A R R i AR T U X — . ZRUTVARAR 1999 SETF 4R
PR HIERSE , 2 4ERPAE T 6 HIBE3E,2000 4E & BEI 15 M1, H T 9 S Hl. 2001 4EKHNER U A 7000 T&/
11,2002 4R B JRH] 25 Hll. 1 T 4B SEMARIRAR, AL 4000 TT/H, LLZE T 2004 4E KHIBCR I ZE 16 A~ K
W, Crh SRR R 7 MAMEEESE, e 9 WP 7 MIRh R SR ORI 1,2 R . IS BESEM SRR L (H
T AR 35 3h FT AN, N2 55 1 FLBeAk a5 T e, OB E— 2508020 ,2008 4E{UAR- B8 6 1
2.1.3 RV AZSIREE I BE AR BRI R R B AR

3 U R M R A T LR, R B AR IR S A S R G A, T IR A B (R A fi
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B A3E T8 K RS, B0 A B FE— MR i 2 A8 R 10, 3 R R IR B R i e A
SRR, 04N T 7B i PR AR A, U AN S 2 SR 2k B BN K R VR R BT R
R EFRE, R EEX X EEE WA R, iEESREEBER 2 MER T Eihid .
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LEAATETRE],1985 ~ 2008 AERCE IR T4 SR A 20 1 SE R MW 598 25 Yokt e Sl T %9 4585 7 38R 70a S 1Y
WA FRHEAT RGALHTST, DL 1938 ~ 1985 SRR FMEAEM K 1985 4E 2 J5 & NAEGY BB LR HEAT 4047, —
J7 A I 30a SR H0H 7T LIS ¥ ke — B ] 8 R EA7 B, 42 th AR 6 82, 53 — 7 TS@aad 2R 46 40 7T A
TR 1938 ~ 1984 SERNMEMRAV AT RE SR EH R FEE R, R SAE & B AR EA BILH
BSZ, AR RS %
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F1 KHARBRUESEFREGEINERERENE
Table 1 Index system and weight of agricultural eco-economy for Zhifanggou valley

FRG — AR HR WE Bt & s E
Subsystem Stair index Weight Twain index Weight
H: 252 45 Ecosystem NS 0.4 [%FF & Average annual precipitation 0.14
Ecological- N %% ¥ Peasants population density 0.32
environment W] 5B 16 B3R Proportion of irrigation areas to total producing areas 0.11
FREEEFLZ Ratio of forest and grass areas 0.22
+ AR phAEY Soil corrosion modulus 0.21
AL VER R e T oo
Agricultural-resource ’ Land use structure of agriculture, forestry and animal husband ’
AN HEA K H Average areas of basic farmland 0.25
$4CHHh L F Proportion of grassland to total producing areas 0.28
SR el Ffisth Hb BB Proportion of orchard to total producing areas 0.26
GRRYE Pl A s RUFHHAARLHHS o1
Economic-system Industry-situation ’ Proportion of agro-labour force to non-agricultural labour force ’
T S T (JF758% ) 2R Ratio of commodity machining (or store) 0.28
WA P S VN R 0.3
Correlation degree of agricultural industrial chain and resources ’
T 5T #k 2 Proportion of industrial and all
. A, . 0.18
kinds of sideline to total income of peasants
B 0.5 A4 7= 5 7 2R Ratio of marketable farm produce 0.29
Economic-benefit N4 A Average annual net income of peasants 0.41
A LB Ratio of yield of drain production potential 0.19
A\l 7= 4% b Proportion of agricultural regional output-input 0.11

2.3 BEMREESE
MR AT REGRNET REL TR (E 2) MR EEM b X A TR NS, FIHAR () |
(4) 7531

v, =%= -2.1x107°7 +2.2x10 7%t -0.0414 (R*=0.9703) (6)
V3=i_f=6x10'4t—0.0125 (R* =0.9767) ()
Ao HEUEEIR 1 ~ 71, ML)y 1938 ~ oL ==
2008 4E, 0:6
I 2 TR RS RS RILEHRASE 2 o
BIRPHEE T — A TR R AR, 12 1975 4 £ 2 oa
2R RS RE B RIE, R B, 1975 £ %2 03
ZJEAR M 22 B 7R G738 A BE B AR ML A A5 R 4, 2007 02
U 2 JE AL R T AR T L
FRAK(6) . (7).(5)BFR 2 &N FEHHHE l935 1945 1958 1968 1978 1988 1998 2008 2018
%EO £y Year
3 RUESEFRERESESIN B2 1938 ~2008 4EACH WM IRA Il AR A R G Ak Ml 2 B R i

HHXTRUL, ERGENSNE R FRILETT RS Akt
ZQ llk EE ;j& /% gf‘ﬁ& !Eg , F)f u ZQ j_lf. zé thl % ’% ‘—:j EE ;j& /% «%*ﬁ ,é, Fig.2  Agricultural eco-economy integration value of Zhifanggou
SREMER , N2 TR Al g T o %8 0200
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FRESESREME E A TE 40 ~200° 2 [H] o
®2 1938 ~2008 FERYATRBRIZEFRESRIESRERBEE(")
Table 2 Coupling degree of agricultural eco-economy system in Zhifanggou valley from 1938 to 2008
A4y Year 1938 1939 1940 1941 1942 1943 1944 1945 1946 1947 1948
Vs -0.0392  -0.0371 -0.0350  -0.0329  -0.0309 -0.0290 -0.0270  -0.0251 -0.0233  -0.0215  -0.0197
Vg -0.0119  -0.0113  -0.0107  -0.0101 -0.0095  -0.0089  -0.0083  -0.0077  -0.0071 -0.0065  -0.0059
tang 0.3034 0.3047 0.3058 0.3067 0.3072 0.3074 0.3071 0.3062 0.3047 0.3023 0.2989
0 196. 88° 196.95° 197.00° 197.05° 197.08° 197.09° 197.07° 197.03° 196.95° 196. 82° 196. 64°
A4y Year 1949 1950 1951 1952 1953 1954 1955 1956 1957 1958 1959
Vs -0.0180  -0.0163  -0.0147  -0.0131 -0.0116  -0.0101 -0.0086  -0.0072  -0.0058  -0.0045  -0.0032
Vg -0.0053  -0.0047  -0.0041 -0.0035  -0.0029  -0.0023  -0.0017  -0.0011 -0.0005 0.0001 0. 0007
tand 0.2941 0.2875 0.2786 0.2667 0.2505 0.2284 0.1976 0.1532 0.0862  -0.0224  -0.2212
0 196.39° 196.04° 195.57° 194.93° 194.06° 192.87° 191.18° 188.71° 184.93° 178.72° 167.52°
A4 Year 1960 1961 1962 1963 1964 1965 1966 1967 1968 1969 1970
Vs -0.0019  -0.0007 0.0005 0.0016 0.0027 0.0037 0.0047 0.0057 0. 0066 0.0075 0.0083
Vg 0.0013 0.0019 0.0025 0.0031 0.0037 0.0043 0.0049 0.0055 0.0061 0.0067 0.0073
tand -0.6810  -2.7299 5.2632 1.9327 1.3750 1.1510 1.0340 0.9649 0.9216 0.8938 0.8762
0 145.75° 110.12° 79.24° 62.64° 53.97° 49.01° 45.96° 43.98° 42.66° 41.79° 41.22°
A4 Year 1971 1972 1973 1974 1975 1976 1977 1978 1979 1980 1981
Vs 0.0091 0.0099 0.0106 0.0113 0.0119 0.0125 0.0130 0.0135 0.0140 0.0144 0.0147
Vg 0.0079 0.0085 0.0091 0.0097 0.0103 0.0109 0.0115 0.0121 0.0127 0.0133 0.0139
tand 0.8658 0. 8608 0.8598 0.8621 0.8673 0.8749 0.8846 0.8964 0.9100 0.9255 0.9428
0 40. 89° 40.72° 40.69° 40.77° 40.93° 41.18° 41.50° 41.87° 42.30° 42.78° 43.31°
A4 Year 1982 1983 1984 1985 1986 1987 1988 1989 1990 1991 1992
Vs 0.0151 0.0154 0.0156 0.0158 0.0160 0.0161 0.0162 0.0162 0.0162 0.0162 0.0161
Vg 0.0145 0.0151 0.0157 0.0163 0.0169 0.0175 0.0181 0.0187 0.0193 0.0199 0.0205
tand 0.9619 0.9828 1.0057 1.0306 1.0576 1.0870 1.1187 1.1532 1.1905 1.2311 1.2753
0 43.89° 44.50° 45.16° 45.86° 46.60° 47.39° 48.21° 49.07° 49.97° 50.91° 51.90°
A4 Year 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003
Vs 0.0159 0.0158 0.0156 0.0153 0.0150 0.0147 0.0143 0.0139 0.0134 0.0129 0.0123
Vg 0.0211 0.0217 0.0223 0.0229 0.0235 0.0241 0.0247 0.0253 0.0259 0.0265 0.0271
tang 1.3234 1.3759 1.4335 1.4968 1. 5667 1. 6440 1.7302 1. 8266 1.9351 2.0583 2.1990
0 52.92° 53.99° 55.10° 56.25° 57.45° 58.69° 59.97° 61.30° 62.67° 64.09° 65.55°
A4y Year 2004 2005 2006 2007 2008
Vs 0.0117 0.0111 0.0104 0.0097 0.0089
Vg 0.0277 0.0283 0.0289 0.0295 0.0301
tand 2.3613 2.5505 2.77138 3.0412 3.3673
0 67.05° 68.59° 70.17° 71.80° 73.46°

(1)24270°=0 > 180°HT, &5 RGMAA M B2 IR AT R 45 b Ak A= 7= B B (fRTAR “ Rt Al b 26 7= By
B”) . BEMEMBERR/N, B8 RGN EB IR A FHMBIRBEAB IR, KEREESREEL, &
CrRBEE . 1938 ~ 1957 RV AT RESEDSRAWMA BN 196. 88° ~ 184.93° b FEHE MR, HH
1938 ~ 1943 FHEE FEZIG N, 1944 ~ 1957 FFHE B RIEW /D . FL E, AEXIE 20a R AR E T REEH
At LA PR 2K TR R G EATER , (LR E & R R, R E R FRAEABE D, R30E
BRGEWIR, 20 4 40 FRATH, H FREFAEBKR, TLEBH 2RI AETRRNTFE, £ RRHEE K
FABRGEBIAHEE, R IR B EEE N X T AT ERNTE, W B ERIK, 25K
JBZBNAH
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(2) 24 180°=0 > 90°mf Al A= = =F A I AE S WEIR, A2 S R G4 BE 1A Wik 4> B B (A kg3 X
AL BHRGEL) o 1958 ~ 1961 FARYTIAFIRAL T X —HrEee I FRIAEFRIF AR A= L E M b X
RGP EHRIARKR, SBUES RGN, RS R G AR TR RE . Ui, ABE R SR, AR

(3)290°=0 > 0°if RV ABF ARG GEERGENALK BB, Hr 0 =45° i REWHERE, 0 ik
0B 5t R R G , AT IEF AR , 0 Hl 90° i 25 RGEX ARV R IRF| BB RAEMASH R T
B REREHL BTXMIEIL, X —Br Bl U0 3 10 : 0°<6 < 30° 9 &P ilod & B .30° <6
< 60 HABET REIBR W 60°<0 < 90° NAETEFFREBHERI . K 2 AIH 1962 ~ 1963 4 |
2006 ~2008 £y A= A2 PEFEHLIE RN, 1964 ~ 1999 4E B LT B RIEH . NELFREEFIRE 1964 ~
1999 £ B RGBS BE , R EE R RGN GERRA , & BB RSB B AR A 7=, Bl A4
BRESEHF ARG AR PLIR T E IR E; 1999 42 )5 R A8 & 0 B BRI H
K, R 1999 BB TRESCHSE , 55 55 i 300 , 28 40l ph T BORe B 4R, SR AR B, PRE B IR IA)
B A A R S AR BEHIR— BUHEAR BEWRES , 7E X AR WA S & B A 2R B BRI

(4)20°=60 > ~90°(360°=0 > 270°) i}, FEfiRAO & R BE , R A S R G EEB Bt X—BrBudid
ARIRK R E TP REE DRI A B A SRS . TERIERI, BT AN SR E RS R 8T
FCBE, F R T ARRLFI T , 70a SRR HBLX —Br B
4 Hit5ifit

(1) 70a SRARSFIHFIRET T “ I ALAM A7 B B J 3 2R AL B By Be AR A S 2 5F R G A
RREHBL” o B R oA BT A S5O F A, iR T — P R RIS, X —FIWT 5 L PR HEAT,
EAT“REREE" N ToOMRLETRESESREBRESHAAERNE L U Lo FRN G, &
X} “70a SRARYHAFIIA W EBETFRGEMEEE KT, N THERIAES-ZFEIHRR" EBRL
KBRS HE R BER DT M BA ERSE N E.

(2) #5118 1938 ~2008 A4 25 R G SAESREME KB, KU B TR ES LT RE K R
R TBORBKHIfEHL, 2 2018 SF RGEREE R A" FIR, “MESH KA R RIAH K. FTHERH
FERBHHEME T TASNE)E , B LA, AR B IR 3E, i, TERE AR, R E L,
FIP LT, AL LS54 , SEBUAR L AR B 5 RGO e R R

(3) “REMEE” REERBR VAT RESRIVESREME HEH ARERRAGEHE B |
Bl 1 A LAE ), R —fE BT AT A S K FREa 8Ok . ERARYEREE — MBS B BLa & 21440,
(HHAR S HORENA R —FE, Hln, 1964 ~ 1999 4R A A £ Pr i A R, 15 20 42 80 4EUZ A REEME
KPR, AR IRAEAFIFIAR, 1980 4R 2 J5“ RGEME " K FABHE R BT LA, W a B bR 05 HE 5K 48
WA B TE—EA BBRMAR L AESE T REME IR, KR AR T — 5 B R
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