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Abstract ; Transforming slope farmland to terraces has been an effective measure to improve crop yield per unit and control
soil and water loss. Based on the theory of internal and external effects of transforming slope farmland to terraces, this paper
constructs the mathematical model for quantitatively evaluating ecological-economic coupling status. Taking the Yangou
watershed of Yan'an city which is located in the core area of the hilly-gully region of Loess Plateau as a case, using spatial
data of land use and DEM, crop yield and soil erosion modeling data, and monitoring and survey data, this paper
quantitatively assesses and analyzes ecological-economic coupling effects of transforming slope farmland to terraces. The
results show that; (1) it is feasible to evaluate ecological-economic coupling effects of transforming slope farmland to
terraces from the internal and external aspects. Soil erosion cost per economic yield unit ( Ecological-economic coupling
index) can quantitatively and effectively reflects ecological-economic coupling level. (2) Assuming beans and corn are
cultivated on the slope farmland, the changing trend of ecological-economic coupling index shows that it ascends as the
topographic gradient rises. This indicates that the higher topographic gradient, the more soil erosion cost of per economic
yield unit. Topographic gradient 5° and 15° are two important thresholds. There is no need to transform slope farmland below
5°. However, slope farmland between 5° and 15° should be the key object of transformation to terraces. Slope farmland

above 15° needs to be converted to forest and grassland. (3) Transforming slope farmland to terraces has dramatically
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enhanced ecological-economic coupling level of cultivated land in the Yangou watershed. Before and after transforming slope
farmland to terraces, the ecological-economic coupling index is 1.805 t/100 yuan, 0.853 t/100 yuan, respectively,
decreased by 52.73%. As the transformation from slope farmland to terraces and the enhancement of vegetation coverage
rate, the flood runoff and sediment transport modulus have sharply declined, and the soil and water loss situation has been

obviously improved.

Key Words: Transforming slope farmland to terraces; ecological-economic coupling; evaluation model; Yangou watershed ;

the hilly-gully region of Loess Plateau
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Fig.1 The frame of eco-economic coupling benefit evaluation of transforming slope farmland to terrace in the Loess Hilly-gully region
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Table 1 Average crop yield and soil erosion under different gradients on the slope farmland of Yangou watershed in 2004—2006

b A F 2 Planting bean P EOK Planting corn
Gradient/(°) 77/ (kg/hm?)  FEFF/(keg/hm®)  RHERL/ (vhm?) 877/ (kg/hm®)  FEFF/(kg/hm?) LR (1/hm?)
Yield per uni Straw Soil erosion Yield per uni Straw Soil erosion
0 1245.90 3500. 33 17.72 2790. 50 8929.33 34.12
2.5 1243.17 3492.67 18.27 2776.67 8886.00 34.17
5 1239.13 3481.67 18.93 2760. 50 8833.33 34.23
7.5 1233.97 3466.67 21.61 2735.67 8754.00 37.53
10 1227.10 3447.67 22.79 2705.00 8655.33 37.62
12.5 1220.93 3431.67 23.37 2674.17 8557.33 41.65
15 1212.40 3407.67 24.25 2636.17 8436.00 41.78
17.5 1204.30 3385.00 25.19 2592.33 8295.67 48.48
20 1194.93 3357.67 25.60 2542.67 8136.67 52.98
225 1186.93 3336.67 25.98 2490. 17 7969.00 57.11
25 1176.43 3307.33 25.97 2435.00 7792.00 57.36
275 1163.83 3272.00 25.97 2378.33 7610. 67 59.31
30 1151.07 3237.33 26.13 2317.00 7414.67 59.62
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Fig.6 The output contrast between the slope farmland and Fig.7 The contrast of soil erosion between the slope farmland

terrace in villages of Yangou watershed and terrace in villages of Yangou watershed
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Table 2 Land use change of Yangou watershed from 1997 to 2010

Fp— 1997 2003 2010
Land use type T AL/ hm? et/ % AL/ hm? et/ % A/ hm? et/ %
Area Percent Area Percent Area Percent
B Farmland LB 147.18 3.09 215.89 4.52 200. 41 4.17
 H 66.32 1.39 582.3 12.2 594.74 12.38
ek 1617.6 33.92 0 0 0 0
FEl s Garden plots el 174.1 3.65 651.48 13.64 653.03 13.60
b Forests RARUAE AR 379.54 7.96 379.54 7.95 379.54 7.90
N LA M 1078.66 22.62 1770. 1 37.07 1929.02 40. 17
Bl Grassland TENHEH — — — — 881.29 18.35
AT Fi b 0 0 16.79 0.35 0 0
Tt 1 Y R 1224 25.67 764.24 16.01 0 0
JEAE I Residential land 81.13 1.70 116.05 2.43 151.18 3.15
K3, Water body — — 18.78 0.39 13.04 0.27
HMEF FHE Unused land — — 259.55 5.44 — —
At Total 4768.53 100 4774.72 100 4802.26 100

FEMRE LB D5 T, 2010 4555 1997 AEAH EL , TRl MO 55 R H2 5 T 17.69% 5 455 in b R el 708 b 308 385 114 7k
PEAE 4% 78 T R R AT 80. 02% , %88 1997 AEHEIN T 20. 12% ., P 3% SAOkA FIAE B 78 25 R A0 3R = |, IR /K 3t Stk
WASE) T A ek, AR AHEVA 7R TG W IR, AN 1998 4E R 2007 4F | e it ik /K A% I R N VDR R B
P I 2 TR (B 9) LTI 2 AR AT BRI B0 R 58 1 | 3 5 08 Sl 382 el Aot R AR A 3 b ) i P — B0 . 1998
SRR IR A K AR R 37.83% 107 m’® v EECH 2850t km 2 a”!; F] 2000 ARk K AR I R I VDR AR ER L T
K&, 4352k 22.70x10* m? F1 581t km ™ a™' %% 1998 4T BEIREE N 39.99% 1 79.61% , J& 7 4F B K2 i i &R 7F
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18x10*m’ LT, F A& Y BULAE 2003 4E 11 2006 4, 730514 4.63x 10 m* 1 3.31x10*m’ ; iy VR E L AHR7E 600t
km? a”' AT, Sl HIIRTE 2006 4F {1 0. 068 t km ™ a™',
era kit —e— FIHK

3 Ittt 700¢ s

- 600F | 5;:2

S g 500F ] — =
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NIBHEH S R R G2 TR A B A B2 | B K <

Ny A NITR = % : (] : &
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FEV i, 59— 15° 2 ] S i 7 4 10 1) 0 X, 15° A 28 EEE8¢8¢¢8

GRS (), S T bk MR B bk SR, A i Year
B2 A R T 3 B 250 S BESE b i) T B, 25° I i AE 9 1998—2007 £ 34 i 4F B Ak AN 0 REH A T 0 4
kbl e A g L RR ; T 57— g2z A B 25°4E K Fig.9 The observation data of rainfall and soil loss modulus in
SEBE B B R A R A R S g R gy e e from 1998 fo 2007
RO YO BRABR B E R 17°—18° 2 [0] , M ITAEH, 4 Frbe X b6 F B AOARHEZR B | 56 BEAS/N T 10m B
WK BN AT 3m AR L, X6 R B I 3 B W A 17° LR, IR, B B A& BR BF T RRIAE 15° % 17° 2201,

TiHh, T BRI 2SR ] Win-yield SRASD T AR = i 55 S B e 2 (E A — 350, (H F R P R 4DL(E
S 38 EG T S5 VR A (L, BB 22 7E 2600—3400kg/hm’ Z [8] , A {E7E 3200—4500kg/hm” 2 [A] , & B B6 H K
M PRAE LTS T S TARMR MG R, SR, BN E 2 51 ELFEEE T Win-yield #4419
VEY = BRI T 20 tH4n 80 AFCR AN 90 AF-ARWI Y VE YAl S5 (A A ), R 2% 08 90 ARARS W7 5 +
Fre iz DX A6 FE 6 A R w355 SR B4 G 28 9 A 288 R 7 25 A5 R it . ROk, Wiim-ield 0 i 75 245
ik — 2 B BORIIT IE
32 458

(1) FHETE It 335 SO SEUE AT 9T 22 BH , DA PN A RN AN PR A7 1T 2677 35 OB A= S 2 B R B RN P 19 24 AR TR
PR ATAT Y, SR EAALZRUE 7™ ATt ) - R A AN (RP A S G R 5 4 850 W 1 HLA 2000 5 Ao 1
BT E TR,

(2) B MR35 B ARG R S el ip i AR S R VR SRR B R . bR 5o 15 )2 A B (E , 5° LR
ASLHEATHERRR | 5°—15° Z A AR A3 ok i) J 6T 42, 15° DA FR B IR MR B,

(3) ek Bh ey SRR L 1) AR S A UE R A B AR B T BB M i A RS TR A ROy 1.
805t/100 JT , Y slUBh J5 N Ik 0. 8531/100 JT, FREIREEIA 52.73% , Bl % S iR FIAF B 7 5 R A0 42 o8, T 3l )
KA 0 S R VDR R B T B, 7K = T AR EAS B T BH S8 2l
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