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Temporal and spatial variations of water conservation values in the
farmland ecosystem in Guanzhong-Tianshui economic zone
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(1 College of Tourism and Environment, Shaanxi Normal University, Xi’an 710062, China;
2 Center of Land Resources Research in Northwest China, Shaanxi Normal University, Xi’an 710062, China)

Abstract ; [ Objective ] It is important to quantify the water conservation services of the farmland ecosystem
scientifically and accurately, which is helpful to play roles of regulating water and stabling the water sup-
ply, alleviating the water scarcity crisis. [ Method ] Under 3S, the quantity of water conservation in the
farmland ecosystem in Guanzhong-Tianshui economic zone was estimated by the method of soil water stor-
age, and the value with Shadow Engineering and Cost Accounting Methods. [ Result and conclusion ] Dur-
ing the 30 years from 1980 to 2010, the change tendency of the quantity and value of water conservation
in the farmland ecosystem in Guanzhong-Tianshui economic zone had been decreasing at the beginning
and then increaseing. From 1980 to 2005, the water conservation quantity decreased from 3.221 9 x 10’
m’ - year ' t0 1.969 1 x10° m’ - year ™', and water conservation values decreased from 2. 158 7 x 10’
yuan + year ' to 1.319 3 x 10’ yuan + year™ ', with an average annual decrement of 1. 56% ; while from
2005 to 2010, the water conservation quantity increased from 1.969 1 x 10° t « year ™' to 3. 163 8 x 10’

t - year ', and water conservation values increased from 1.319 3 x 10° yuan + year ' to 3.221 9 x 10’
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yuan + year ', with an average annual increment of 7.42% . Under the positive guidance of returning

farmland to forest/grass land policy, even if the farmland area was reducing gradually, there was an in-

creasing trend of the quantity and value of water conservation in the farmland ecosystem in Guanzhong-Tian-

shui economic zone. And there was a certain temporal and spatial variation: It decreased at the beginning

and then increased in the time; while in the space, it was high in in the southeast plains and low in the

northwest mountainous areas.

Key words ; Guanzhong-Tianshui economic zone; farmland ecosystem; water conservation quantity ; water

conservation value; temporal and spatial variation
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Tab.1 The interannual variability of cultivated land areas
in Guanzhong-Tianshui economic zone
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system from 1980 to 2010

3 Wit54iE

RHEESRGNEN— BN L HANAETR
4, NHATERRRZ , SRR ESRE RS AT
G —HRERE PN HOK R SR 5, B i
o Z R E KRS R ARG BN
BMES RGBS (H AT LKL
W AT AR R R G RK IR TRRE T, A SOk AR
YEVIR A AN 3R K RE ) 2 AR PR K IR IR 77
AEJT, B R PR ML A AR S R GE I AH S8 hn 5 | AR
R, DUBIARAS 50 5] S ) B

TER ARG, KIKK S 05 At #E e
SRR 52 A, P IS EH () E K T ) Y R 2
AT DA B b BRI A K AR . AR AR A R S0
DM RIS A A DR 136, 7K 8 1 W S A T 52
T 4345 7K BE 77 W) 5 B 7041 1)+ 3R RIAT G, 3
LB KN SRR 2R R,

Kerpr = ROKZEUF X AR A= 25 R 40 1 T R K IR AN
R Y723 18] 43 A1 3 28 32 B b T AR b B R K

http://xuebao.scau.edu.cn

ENGEHISE S IDNSBSE N AR Y A E i SINS
RTEAR KRR B 1 BFH Y 25 (8] 73 A Sk st iy 2
B AR A RGEA SRR A T 82 15Nk A
HENR, PERHAS RGE =2 N0, IE
PR ke A AR BB 22 M) 4 AN 1 AR A 25 3R 05
A, T8 — RPN A SN A5 HAE S R
Lk EE R FHER , B2 BOd R X AN LS
AT SEAE R T S W IO ST LR S R G S At
A LI T g PR A A AL, BB T B T —
R YNV T S AL B SR 3, e 280 24 s~ B Ak ad
ST

XA S RGN, H AT ARIE e g—
AR PEO KR 57 I 55 D RE B Y, 76 © 28 1 BLAY AT
FRAT A, ZROESH A S RGP R R
JEAE  ARESS &AL T AR S RGN B B i
ARSCAEAGE Y (4 45 s 08 1 B 22 i 2% 8 AC T AR 25 &R
G, LUK PE 4 K P50 77 4 S IORS f , AR B (L
TR SR A S RE RS A SO I S B S BAR A
% B AR T



53 S

A, A5 R = RORZEHF AR T A 25 R U SR /K IR A (B RN 25 84 57

ARG REN 1) Krp - KAK& T XA
U BRI 44% Ao dy, Hh B2y 5 28% , K %
M 17% Aoy AR &, N 1980—2010 411 30
AT [] A b T AN T 920, B D R A T T I T
AN JR T BT 2o 1) - Ml 5 Rt TR R D i
7K G TE AR — 0 IR 3, X 5 R0l A4 7 4
ARAHE e S BB 0 & A B V1 6 & 52) 1980—2000
4 2000—2005 4F il 2005—2010 4F 3 A pif ] Bt
oty - b R T 28 R 5 A8 S B b 1Y) T FR 43 0
3682.9 .3 854. 4 12 333.3 km®, [fi - Hb it AR g HiAth
R R 2 AU ) 1 AR 3 A 4 006. 6.4 178.3 Fl
2 657.2 km® ; H bk i 5 O ] R A B &2, ik
3209.2 km?, H K bR 3) & ROk R, 1980—
2010 4 fE], SeH — RAK P X R AR RS SR K
I R IR g 22 YA 22 AL 3 1 S i DX K T
TSR Ie K T 1 b | BB X 4 PR AR AL R R
1980 4f >2010 4 > 2000 4F > 2005 4, Sy Seik /b J5 1
TR 4) e — KRG T X AR HAS RETH
FRAK PR E AR b 5 HL AR IR I8 55 Bt 1Y) 25 ] o3 A B AR
PREE—3, BERZ VD B2 ARt . AR
FRASEHLE A . 2010 4F > 1980 4F >2000 4F: >2005 4,
1980 4F (36 % /K YR M (i 1 3k 21. 587 4250, th F A2
(AN G BRI FH 3 S5OR e T FR a2, 4 - 5L
FRK R B (B S s # {H 2005—2010 4[] 2
AN FE7E 2010 4F ik 32. 219 f2T.

S% 30k

(1] J7Ab,ZEF0E. BEUR - 3R5E - BR[O M. SR PR
AL, 1999 :23-27.

F5 G RS RGO &K RE AR
Tk T ARL R, 2007 ,34(5) :50-54.
CONSTANTA R, D'ARGE R, DE GROOT R, et. al The
value of the world ecosystem service and natural capital
[J]. Nature, 1997(387) :253-260.

DAILY G C. Nature’s services: Social dependence on natu-
ral ecosystems| M |. Washington DC; Island Press, 1997.
PIMENTEL L D, LARCH L, ZUNIGA R, et al. Environ-

(2]

(3]

(4]

[5]
mental and economic costs of non indigenous species in U-
nited States[ J ]. BioScience ,2000,50(1) ; 53-65
TSI RIEUR , RN, A5 M Bl Ui VAl IX
WA RGNS R FE M PG [T]. AR 24K,
2004 ,23(3) :49-53.

EIA%, BRI 2 SR A AR 25 R G PR B 401 4 0 BT
[J]. DA 2AHR, 2010,21(11) :2938-2945.

Vit XU AR, WR IR, S FRT AR AR S R SR 55 D RiE
WAERF R PSP [ T ] 2R R ,2011,39(25)
15641-15644.

FERSZS B0, THEAE. SRR R R I AE SRS

(6]

(7]

(8]

(9]

[10]

[11]

[12]

[13]

[14]

[15]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

MR MR IEAL L) ] M & K24k ,2008,21(4) :273-280.
M, e, BEE, % RTINS - SRR
BRGSO [)]. h EA BRI A4, 2011, 19
(2) :429-435.
JA A, E3ibk, EIR, & KILREARHAS RS
IKAT RS G AL R [T ). Hh 2% 4, 2004 ,59 (1)
25-32.
BN, FHERME, RBN, 55 VIR R E AR
ARG MK R IR (T]. Aol BB SE,
2008,29(6) :676-679.
AR, X02205, /NS IR A R X R AR RS R
GeKAVAGIRTE[ )] . #l e, 2002,22(3) :270-274.
e B ERMERIM]. 5. &R KW A,
1999.
WX, KRG =, FBAe, 45 h R A S R G SS
IIRE S ILAMEE A ()], B AR VT % 41, 2004, 19 (4)
481-490.
AHIFS BRI, SCAR. KR U B 3K oy i s
F200]. mEaAl K2E 24,2003 ,18(3) :298-291.
Ekd, BPRE, ol FHNsh R KRR AR
FEANZSLT ] ATl R4, 1997 ,19 (1) :74-80.
TRAE, 230, SR, BT LIS E KR
IKUIRFRRE S R s ) 22 5 [ 1], ARV,
2012,27(4) :697-704.
KL, T A 2R R SR R K
RS R BT[], K AR R 42,2000, 14 (4)
95-98.
TR, G, ISR, . LD RUOR [ i R
FaUF L3 NP RRRIEDR ST (] K B AR,
2005,19(5) :31-34.
RAGTE IR IR, X BB T 52 X AR AR 5 6 57 A 2 IR 55
IRERFFE R T]. (324412, 2003,21(2) :157-161.
FEI0K. BRI AR MR FEOEE[T]. K EAREE
22472003 ,17(2) :34-40.
WU, AR, HAME AR M AL BIM]. db
%R R, 2005 :32-35.
A AT Bt JEAE S R G R AR K IR 1Y
WA )], A2 44,2008 ,27(2) :240-244.
2 AT AR, 26 B L KR 00 35 K U A {0 D 5
[J]. K 44522407 ,2003 ,17(4) :132-138.
TR, TRA. BRI TR K SR MRS T R LA
[J]. RF 25 H5FRHE,2010,21(3) :42-44.
HE, BRFHERZ, B, 45 BRAES R GRS Dk
B A AT VAW « LA 3 5 2R 0 iy 7k
MBI ] R FAEAS 2441 ,2000,11(4) :481-484.
e, XUHE, 2R, S PP TR AE S RGNS T
R EITAG [J]. VAL R4k ,2005,35(3) :351-354.
ThA R H AR A R TR B B R O B IR T o)
LEAFZE[ D] b5t dbmt TR K 2% ,2006.
[=EHRE Aia)
http://xuebao.scau.edu.cn



