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Agroecosystem health assessment on the saline-alkali district in Luyang Lake
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Abstract: This research established an index system of agroecosystem health assessment by analyzing vigor, organic

structure and resilience of the agroecosystem. The index weight was calculated through the analytic hierarchy process

(AHP) . Finally, comprehensive index method was used to calculate the ecosystem health index and analyze the health

level by the evaluation standard. The results showed that in 2012, the agroecosystem health comprehensive evaluation

value of Luyang lake saline-alkali district was 5.772, which was between grade II and III (means partial sub-healthy

state) . There were some problems for each index at different scales. The main factors that restricted the development of

agriculture in Luyang lake district included large density and the low overall quality of the population, the lack of land

resource, serious soil erosion, over exploitation of natural resources, single agricultural industry and backward production

mode .

Keywords: luyang lake saline-alkali district; agroecosystem; ecosystem health assessment; index system
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Fig.1 Index system of the agroecosystem health assessment for Luyang Lake saline-alkali district
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Table 1~ Saaty professor’s nine scale method

HRJE Scale 7 X Definition ] Explanation
1 [R4E H 2 Equally important B & LRI % B2 28 Two factors are equally important
3 TR E 2L Slightly important B ILEA L, — 5B — RS ZE The one element is slightly important than the other.
5 Wl E PINTCRALL, — s — AW
Obviously important The two element is obviously important than the other.
; . WATCRERMIL, =S — R EE
| o] ’ ’
7 AN Strongly important The two element is strongly important than the other.
e i T 2L PIATCE AL, — A~ e 75—l i g 2
9 . . .
Extremely important The two element is extremely important than the other.
2.4.6.8 H11E){E The middle value Fen EIRFIW A A {E Intermediate values of above judgments
8%k 2 EE B JLHR a; X a; IIBHREEN a;, W a, X a; RSFIBN 1/,
Reciprocal Inverse proportion The judgment scale of element @, to q; is a;, then a; to a;is 1/a;

R 2 FIBTAERET BB —BUEIERR RIE

Table 2RI values of judgment matrix average random consistency index

n 1 2 3 4 5 6 7 8 9 10 11 12 13 14

RI 0 0 0.52 0.89 1.12 1.24 1.36 1.41 1.46 1.49 1.52 1.54 1.56 1.58

R3 ITMEERERNER

Table 3 Weight value of the assessment index system

HAr)Z Az R EE e fibn)z & SR
Object Item Weight Factor Weight Index Weight Total weight

D1 0.462 0.081

Cl 0.529
D2 0.538 0.09%4

Bl 0.331

D3 0.533 0.083

C2 0.471
D4 0.467 0.073
D5 0.562 0.062

C3 0.334
D6 0.438 0.048
D7 0.375 0.025

4 0.203
D8 0.625 0.042

B2 0.328

A D9 0.381 0.058
D10 0.229 0.035

C5 0.463
D11 0.315 0.048
D12 0.075 0.011
D13 0.322 0.049
C6 0.444 D14 0.211 0.032
B3 0.341 D15 0.467 0.071
D16 0.538 0.102

C7 0.556
D17 0.462 0.088

2.3 FNIRESRE TRAERE, 1l eFn il i, Il gk AR, IV KR

FIAT, [ A SMABEA S MO RS R G —BoRS, VR ER A, WLk 4, g ml LA
PEOTARUE . PRI, ASCE H AT, IRIGRR P4 . SRR A 25 AR GE R 1 12 5 AR 2% 15 b B A
TH R T Bl R - P EL X AR AR PR MEEE L, BN METH B8 AR = T H E AN R 2 4
L5 PR O, HoR HTE T A T E AR s TR SR HEBUETE L, 25 W3R 5, MR35 3% 5 T LA
PRMAESRGERAROL S TR, W T RER S REITI S R 4 Z A T A IR
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Table 4 Grading standards for the agroecosystem health assessment of Luyang Lake saline-alkali district

LEETENE I 2% Level 1 %% Level 1l M 2% Level Tl V&% Level IV V%% Level V
Value of integrate assessment (943) (74%) (543) (343) (143)
PEH bR ifE AR A fi B RIR7i455 — RS JEERRAS
Criterion of assessment Very health Health Sub-health General ill Serious 1ll

®5 BEEEMERELEMMIRE

Table 5 Indicators of the health level corresponding flag value for each level

JZIK bR SY L& 1% % IIE23 V& Vi
Level Factor Total weight Level | Level Il Level [II Level IV Level V
B1 0.331 2.979 2.317 1.655 0.993 0.331

Ifﬁlff B2 0.328 2.952 2.296 1.640 0.984 0.328
B3 0.341 3.069 2.387 1.705 1.023 0.341

Cl1 0.175 1.575 1.225 0.875 0.525 0.175

Cc2 0.156 1.404 1.092 0.780 0.468 0.156

C3 0.110 0.990 0.770 0.550 0.330 0.110

i[}f 4 0.067 0.603 0.469 0.335 0.201 0.067
C5 0.152 1.368 1.064 0.760 0.456 0.152

Cc6 0.151 1.359 1.057 0.755 0.453 0.151

c7 0.189 1.701 1.323 0.945 0.567 0.189

DI 0.081 0.729 0.567 0.405 0.243 0.081

D2 0.094 0.846 0.658 0.470 0.282 0.094

D3 0.083 0.747 0.581 0.415 0.249 0.083

D4 0.073 0.657 0.511 0.365 0.219 0.073

D5 0.062 0.558 0.434 0.310 0.186 0.062

D6 0.048 0.432 0.336 0.240 0.144 0.048

D7 0.025 0.225 0.175 0.125 0.075 0.025

D8 0.042 0.378 0.294 0.210 0.126 0.042

*iﬁ? D9 0.058 0.522 0.406 0.290 0.174 0.058
l D10 0.035 0.315 0.245 0.175 0.105 0.035

D11 0.048 0.432 0.336 0.240 0.144 0.048

D12 0.011 0.099 0.077 0.055 0.033 0.011

D13 0.049 0.441 0.343 0.245 0.147 0.049

D14 0.032 0.288 0.224 0.160 0.096 0.032

D15 0.071 0.639 0.497 0.355 0.213 0.071

D16 0.102 0.918 0.714 0.510 0.306 0.102

D17 0.088 0.792 0.616 0.440 0.264 0.088

2.4 VFMIRE
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=
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Table 6 The indicator score values of the Luyang Lake saline-alkali control area

febr )z 1108 bR T
Index Score Index Score
NPP |2 NPP utilization rate 7 COD HEjt & COD emissions 7
4 A 7R ZEJE Land carrying capacity 1 3875 Y48 %L Soil pollution index 9
PN TRV (. Agricultural net output value of per km? 5 KA T Atmospheric quality 9
AR AL Farmer net income per capita 8 FRIEEL Dry index 5
RHASFMALHEE Farmland landscape dominance 7 S ZAEEFEE D14 Landscape diversity index 3
GDP 1 :3 GDP growth rate 9 K FH Rate of deforestation 1
55 8 # 52 F % Diathesis of rural laborer 3 F R TR Effective irigation rate 7
N F#JE Population density 3 Al 37 H HA) Agricultural expenditure proportion 9
RAEYIHE S Vegetation coverage 6
*x7 HEHSEFEGERRIVESRFRFEITENE
Table 7 The values of the agroecosystem health assessment in Luyang Lake saline-alkali district
Hiz)z  FHE SFR BiHE WA E HERZE A R BhrE VA FR
Object Value Level Item Value Level Factor Value Level Index Value Level
) D1 0.567 Il
cl 0.661 (I, V) ,
D2 0.094 V
B1 1.660 |
D3 0.415 Il
2 0.999 (Ir,
D4 0.584 (1,1
D5 0.434 II
3 0.866 (I,1)
D6 0.432 I
) D7 0.075 \
c4 0.201 I\l
D8 0.126 IV
B2 2.194 (I, 1)
A 5.772 CIT, 1) D9 0.348 (I, 1)
D10 0.245 I
C5 1.127 (1,1
D11 0.432 1
D12 0.099 1
D13 0.245 I
c6 0.412 (IV, V) D14 0.096 N
B3 1.918 (I, 1) D15 0.071 \
D16 0.714 I
7 1.506 (1,10
D17 0.792 1

H 2 7 vl LA, i FHIBTER B3R BEL X 2012 4R
WAS RGBT MEN 5.772, 6 F 1% ZE
&2 18], A RS o AL A= 25 R GE TS o i fek
FRVEAME A 1.660, 7 I 20 fd FtR A, =22 2
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AR N L Hh 5 A SR, HLERA - b TR AR M
TEARAR , sE M A= B A= 7= 0y, kT R BR Sei T
13 SO P T O 7 | A BN P Y . SEAT YA Y i 11
b B B A P Sy | A T R v PR (R AR RN



55 4 1]

W ELAEAE - B ER BB B DA AR S R GEE VAN 243

Bui N SR PR E, R B S R GRS A
FTIRG AT 1, s Al A= 25 R G TG 1 o

A2 R G SR A P (2. 194,
AT DHM M Bz MR . BRI AR R
bf , R SR A A SR AR R R AR RS P 2
FHIE F— G 25 o 12X 19 N T 95 BE FN 55 3h <2
HEREIEMERAL( 318 0.126,0.075) , X 2T
At S TR (A AR ) B R A, 25 i 4 21
SERI E R, HUGZPEN X coD HEUE 1T
W E AT, 0] LIGE BE A H A AL R, D)k A i A 25
BT 4 2 ok R A TG i

WRIZ TR VR (A 1.918, A F 1T AN M
Gz MmO o 25 A3k 4 TR 6 43T, %M
X 443 A (1.506, REERDIRE) (A R G fa
EEW2E (L 0.412, 47 F IV MV 9 22 8l i — i
), PRI s A Y e B SRR e 25, L,
TIREESRGEWE S, B v oK 230k
A HE, S AR 1) ZRE 1, SR AL kA &
A AR HHERE , T4 = A0l AR S R GRS e 1 o

4 45 ie

ARSI R G ik LR G R B0E T i B AR
WA S R GRS B TREF VRN, 45 R R , g B
WER BRI R DAL T AR BRRAS , AR S R GETE ) A
LALER RIS HRAAAEAN TR REBE A Tl ) 249 pig
WER BRI B DAY A R 1 PR R 2 N 1 % 4 HL A
R TR 3 BE IR 5K 5Kk K R R M E L B AR
WL BT A A Pl B — H A T A e . A
R R i B DA A 2 R SRR IR, £ 5 2
225 AR AT, 7 AR B X b i A DG [, 2
RAEHELNT

1) A3 = R0 R R b U 32 i ol A
FEACA 1 - M e U5 A T, 2R 4R e e g, Ak
TS5 DR 2 A SRR, H i B T A
d b, [ OL AR AR 2544, A5 FER] T A 3, DA
Tk E 4 m A = H i B 1 .

2) B 2B, A RO AL KR R
PRt 1, AR AR 2 3t S PR OO, IR Al ™l 45 4 1
BB AEAR A Al bR R Al , 5 1R L
AR EAL A AL RIS A A B A AR
AR HE, fE R AR RIS

3) TR K R SRR RS G .
BEZBUN SR 2, o B0 A O B

PHE T EOAR ™ fh R SR B R IR B IR R
TUBAC B ARt AR A AOAE T A Al R A Jig
MIRETT

2 & X #:

[1] Yiridoe E K, Weersink A. A review and evaluation of agroecosystem
health analysis: The role of economics [ J]. Agricultural Systems,
1997,55(4) :601-626.
[2] Spiegel ] M, Bonet M, Yassi A, et al. Developing Ecosystem Health
Indicators in Centro Habana: A Community based Approach[]]. E-
cosystem Health, 2001,7(1):15-26.
(31 Bzt sGEAR, K 21 R AE S R G R 7
o [J]. WA 244, 2002, (8) £ 1022-1026.
(4] WAEAR, A e, EARME, S5 PO AR A 25 RS R
[J]. 225241 ,2005,25(11) : 3028-3036.
[5] Spiegel ] M, Bonet M, Yassi A, et al. Developing Ecosystem Health
Indicators in Centro Habana: A Community based Approach[]]. E-
cosystem Health, 2001,7(1):15-26.
[6] £ i, WocH il E RV AESRGEMMBEN (1] AR5
#,2006,25(6) : 711-715.
(7] BHEbR, 2 I, XIBREY IR T ) — RS — ma RIS AY el A=
BRGUEREN I [T] . A0 AL FE, 2005, 26 (5) - 366-
369.
[8] Kong HM, Zhao J Z, Ji LZ, et al. Assessment method of ecosystem
health[J]. Chinese Journal of Applied Ecology, 2002, 13 (4) : 486-
490.
(o] @ & fL¥de, 2 Bi,55. BRV§E R oa FHE O 4 SR &
LAERERERAT )] R MR, 2013,2:254-258.
[10]  F&/MH, 231, 2530k, 45 . B PR g T o R - 30 2 7= v g
S0 PHAEAOl 241, 2013,22(4) : 165-171.

[11] XSS . BV B BH I 56 DX Al A 25 PRI R A [ D]
& : UL MBI R, 2014

[12]  H&/NHE . DR PYTE T b BHI T K X L3 2 7708 3 201 5 - 3
RAEHEDFE (D] e : PHILAbRRIB K3, 2013.

(13] fL3EJE, A8 5,2 B, 55 . o BT 0 PRy R R Bk 25 45
Bri]. 55 SRR (TR RR) ,2012,4:70-74,79 .

[14] Veisi H, Khoshbakht K, Sabahi H. A participatory assessment of a-
groecosystem sustainability in Abelard Iran[J]. International Journal
of Agricultural Sustainability, 2012,11(1) :52-68.

[15] K FE B2 HTE (FAHP) [J]. 8001 FR 48 5 52, 2000,

14(2):80-88.
[16] SR, 1, T &% BT U RG24
PRI ] KA, 2004,35(3) :65-70.

[17] XS] ALER , HRUK B R SITEAE 3R KA N
R R AR J] . B8 55 3l 2 4 T A SRR, 2003, (1) :17-
20.

(18] BiELL, TS ARE, 3 ML PP R E AR ok %
PR R[] K REIRRLSA ,2011,29(2) :99-102, 111

[19] HAFERMES HHEGITFEEIM] . T E S,
2012.



