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Table 1 Evaluation index system of agricultural water use efficiency in Gansu Province

BHR #HrE b33t HELAA B
Targer layer Index layer Indicator descyiption Caleulation formula Unit
HIHAMAAR EBAKR/RELEER
Average irrigation water consumption per mu  Irrigation requirement/irrigation area of m’ /667w’
of farmland farmland
ange
&R B A BHARY BE KR/ B Y RAR
HRAER Red line Effective utilization coefficients in irrigation  Amount of weter in field/ amount of water
b 4% 47 B control index water in canal head
Rl KRR REAFRA(1+ P+ AW) ,
KM% Water productivity Total grain output /(1 + P + & W) kg/ o
Agricultural water
use efficiency in RUAKR/ BBAR :
Gansu Province K!?_mﬂ(liﬁ . Amount of water used for agriculture /total %
. Agricultural water ratio .
and its water consumption
administrative xR
. i HE R KRB
feglons Efficiency Aggicultural water use efficiency by elimi- ETo/(f+ P)
evaluation nating variation
index FRfd =K R Rl KRR b P .
Water consumption for 10 000 yuan agricul-  Amount of water used for agriculture/agri- T T
tural output vajue cultural output value '/ 10'yuan

(2) R KRB FHFTZ:-RUAKEEYH
WREFERE EXRXRAXR4]IFEZERRIAK
AR ER I, B

U = ET,/ET
ET = (I+P)-(AW+ R+ S)
AP UREERRUAKEE, KERX, AKX
REE;ET, A EE YT KR LA EYEY
B Er BERRLEBRKE T WERFAR; P ER
FREAR;OWERLHEMKBWHFER, RER
HERNE ;S RABRAERHAKE ALK mm,

EUFERITERAM, ~BARFE—-K B+
BKBEWHIBN,OW ~ 0. ERVEFR, —
EHEFHAELERRE , EURENH R LT, T
BUANBERRMRET Y, ERTHER:

U = ETy/(1 + P)

G) EMAERHMARBCIE T : BT H#
BEREBEXNAERZKHAZRRES, HiL, 88
ERAEXAAMEORRRBMNENER .46
SERSBHEEE EYMHESH BB A
AR AMARURTEBEHSRERG, HrEAR
FAMBEYE. FCAEKARXKARER.ER
KHAZBMERT, REERKERHAERY
BEZBIROIPOLHE  EREER,

2 Gt S54%R

2.1 REBAARERRSGH
BL2009 SEH RS R ETBX B AL 0

ERTEEH RAEER R E ERAKE.
PEXBEMBEVKE SRIXR4)PHREGREK
BfEMZERE R AKE R ERF T BEERT
F&2.

2.1.1 REBRRAKELALEA 2000 ELK, HH
EHBLH TV ARHSBREXA BREERE
HEHAURERD REEAFEKAGTIEREE,
WX B AERABRES AR ERE, TR
BIAAHKE KA ARNEBERR, ERER
REFHFRE Rl KA S8 2 56
SRBFETREAE, KL FTKRET —E KK,

2009 E£ERM 47 37 F i, HPEHEE
HEH 126.42 77 hm?, % B L @A 105.96 F hm?,
RHEERMAKE89.3807 12 o, REE KT AK
AP, SR EEEHKEN 14.1%; 28T RER
HRIE ] 82.06 71 hn?, o S0 Br o BE & BLAG 77.4%,
TABUHLERUHEE BACRBPER. D
T953.03 7 t.

MR HERE FEBEEOERAKRE,
GELEBERERAKM 69.6%, LR T AR AHE
BROBE, 5BEHB TR AEN81.8%; %
FARBEEEN 28.6%; KRB ELEHN 1.8%.
2.1.2 RasHRAREAKE 200 FLEFHE
EmYEMAKE 62 o', K EE 578 ml B
K.ENMFHLEFEHAFE 128w, NEHBEXREF
(R2),BEREG P YR FEEH
MAKRBEFSEEOEN, RHXEZFH K,
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HMAEHMERS2ERAKXKEERERNHBK, X 676
m*/667m’, 5 H 2 E FHE 100 m® L L W R
K 427 m*/667m? , B & F 434 m>/667m* B2 H ¥

KOE KITH SR 223 o’/667Tm?, 8 667m? E ¥ K
BHMEL, EMATRATSAKERS, &
762 m’; H B M BK, 7 186 m®,

%2 2009 FHEEHBITHRRR LA AR REHEFTNER
Table 2 Results of calculation with evaluation indicator of agricultural water use efficiency in edministrative regions of Gansu in 2009

. EERRL A rRA WA K
E2)ihiS wi A
BEFTER Farmland average ApEE 7Kt 'ﬁiﬂ(ﬁﬁ {HFﬂz’lﬁ. *‘”ﬁ%ﬁ
A Water . Agricultural water Water consumption for Effective
Administrative per water .. Agricultural . A o
; . productivity R use efficiency 10 000 yuan agricultural utilization
region consumptlion 4 water ratio P . A
3 N (kg/m’) by eliminating output value coefficients in
(m’/667m*) (%) - 3 c
variation (m*/10'yuan) irrigation water
AR Jiuquan 701 0.17 83.4 1.06 3918 0.52
FEME X Jiayuguan 762 0.16 25.5 0.92 1355 0.53
¥ Zhangye 661 0.40 86.0 0.90 3457 0.49
£ 8 Jinchang 716 0.46 76.9 0.74 3245 0.50
R Wuwei 655 0.41 87.8 0.91 2727 0.50
2 M Lanzhou 468 0.31 38.2 0.9 1524 0.50
H 4R Baiyin 469 0.43 82.9 1.09 2050 0.61
5 X Linxia 438 0.46 6.3 0.79 1345 0.46
7 Dingxi 441 0.41 74.0 0.88 676 0.40
XK Tianshui 479 0.38 62.6 0.79 426 0.4
SE-B Pingliang 391 0.50 56.7 0.9 364 0.46
KB Qingyang 194 0.40 41.2 1.42 162 0.47
HF Gannan 186 0.17 4.0 1.04 379 0.47
B2 A Longnan 223 0.29 66.0 1.01 424 0.49
2% Average 562 0.37 74.1 0.97 1610 0.51

2.1.3 KRgafm® KAETEFEHIL.TX
MK RIS B NK R E—ENED &M
BEREAGFTHRRBMNTREEH, REHFERY
Ak PMRLAKBEREAHENE AR
ARUOT, K B U5 A0 45 A T 0 AT X R 64 K B
BEKERMTHEEKTR, BAHBREH, KD
AR Fn, REAKNERFA R0, K
SEFEEE, ETU LS, HESHHREH
FATBX R BKFEFE(FE2),
HHERRH, 2000 FHHEHEKDEEE
H0.16~0.50 kg/m®, E KK 0.37 ke/md’, BiE
KEERE BEREAERBE A, £EEHE L FKE
BABREEEAN kg, Mitt R EAHAKFHEER
(MAEF)FHEFER KRB AT 2.5~
3.0kg, 2EKGEFRAELETLHKEY 172,
BABTEZERAOKE, BBEHFEREAKE
ERT ERVARVMAAERNEN., £BK
BARSEFEXNTELI =ML . E—-%
BAFEFE<0.20 kg/m’, TEHHERKESR
ARMPHEBENBERURRY B AR R R H A
B8 XENTF0.20~0.40 kg/m’, EED BT
BEKHE XK ZH AR EZHEXBNT

0.40~0.50 kg/m’, FHAEFK B WE . A8 . K
RAETEBE, FRERUTKIEFREE, 5 0.50
kg/m, BEME LT 8K, (L0 0.16 kg/m’,

2.1.4 RAERAKLS 2009 E44E KW KL H
H14.1%, HEEETWHKKP, NEHREXE
(R2),BR KB AR ABRREEREKE LY
WEAKEM LML 0%, RFRAES, B3
T87.8% , LEEFHKFERE B.I71MTHE:2
B WE.EME 6 MBETE 0% ~80%Z ;=M.
RIEVHB 3 MR TE 30% ~50% 2 18], B iE Lkl
KRR SG LB B XK 25.5%, AT LIRS, KH
234t X b A K L B34 G

2.1.5 ZEFREARKE HHHE 2009 E£50
RKBER0.97, N\ 14 MHBRTHR B EH
FXREME D), RUAKERLTF 1.0 92LH 5 M
K KNS5 . KH . A8 BR. Hifm
B HPKHET 1.2 988 8H:7%0.75~1.02
FHIEH 8 MK, B RANBFE 50K 2 M P 5.
FgX AR kM.l WEMKKBK;28F
0.74 H2E R, FTLEY, 2B RV AEEMNA
BEREHHBHREDIHISE.
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Eliminating the variation of agricultural
water resources use efficiency
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Fig.1 Sorting of agricultural water use efficiency in administrative regions of Gansu Province in 2009

216 FAREFHEARE 200 FHAEAT
RUFEEAKE 1610, FH K HEEK, BHR
HHATREFERAKE 3N m® HEEHEK, KH
162 m’ HEE B, BAER/IEXKH 24.2 5,
B SmOfAKEN S AREE B, Bk
BHARB PR HIR A, RBh Tk
WEERKES YA AR ERELEGE MR, K
ABD EERAKERLZNBMERT AR ™ER
KEBA F—FRATERBEATRLTERK
B, 4aumk R g ma i mE.
2.1.7 HBAFKAAAK PI2KH 2009 F 23
b ABIHER ST AbE A PRIBER (120 Ab— R R R
RERFEH VKR TESHXESE FHRLVE
BAERAMARE HBEERILE 2
MHBEEEE, 8 2000 EEBAERMA
EBH0.51,BFLE0.49 WEHKF, AEHK
*E ASRTHTERER(REREZHKX) HLHE
RIBRBHYEF BERKBRED, ERKER
AR 6l H2EBRBE, MAR =M
K.23EREZEREN YT KKE XETERR
BN R GIRE , EWKE AR TE0.49
~0.53ZE, ET2AFHAT HABXATZ
KEEEME ERAFEEARASEEENE W, EBRK
MRS EHANEE, AR AREE0.40~0.49 2
i, rhEdt g TEREFRE, FEAKTHNE
K.ELEERAKERMNARERENBX, A
FRMEEREE, 2EAR EAPH PR
BEEBAKERFAHARZREHES SR 0.51.0.52
MOMT NTBERAEE, LB KERLER
WK MBS HERNEBRAKEEARAR

BN %4 %% 2 0.50.0.60.0.70 F1 0.80 "), 5 Bk
HPRERSABYKERNEIERES —EE
B AR-BPEEXEFERR,

2.2 RUAABEEHNERMAUSIHT

2.2.1 HHERAKERANSN EEXR HEE
KAO# T KB SBE  EHRERLAKKE,
MHFEHEXH#TTEREEREM KN E TEB
Btk A AKEWEET —E%H. 199—
2009 ELEHYAKBEEYFEBIEER 6.6 0’, X
FLEEFEBRE 5.0 v’ KIEE, KB 2EEER
AR 55 7K 8 e 5 R ) L R

NESBRHHERAKBRELXE BREE
RUKBLEEATHEYE, BEHXTHELE
J Bl B, 2005—2008 FF R FEE 1 247 ~ 1 327
m’/667Tm* A K F,2009 FH EFHWT 42.6%, 8
1327 m’/667m* BB T 762 m*/66Tm? 2 T ER
009 ERBAXTRAB EXKHEKEEB.ZR
FKEREY FHHKE TN, ERELRETE
HAt X MK, 2005 FLik, &8 RE.O8%
T HEEYAKEF PO RERELT 10.5% ~
5 8%ZMEGHER KM EHMES MXEARR
ek e R A K T 2005—2008 £ 4L FF R4,
EXHE W 6.3 m®,2009 £l EF A 119 n’/667m’
ERABT 194m*/66Tm? , B K &R, XTS5 E
HHEERLERKBIGTAYIER,

M 1999—2009 F &4 W ¥ % A K B B AR
WELRE SEEHRH TROBE, HAAEREMAIE
TRk, Hit, 2 F =4 8 E IR B E (ARI-
MA) S eEEHAKBEHTANTN, FIA PSS
SRS ARIMAQ2, 1, ) IR, 28 HYHAKE
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BRESRIE 2 fiz, WUEY, HA& 3B %E
REMTF-1~17 o Z0E,HIHRENFHET N
0.21%,REABE BA RIFHFAMBR, MEHTWE
RR 2015 FLHEHYRAKER 546 ',

I3, iz Fl SPSS k{48t ] 51 BB A 28 0 &% s X
HHHKREEAN, AN ERRBMTIF 102X
BHMXEHAKENSETES . BhHTEYM
KEZSBEHREFNEWH, ENSHHLERR
K, FatiE S8 SR R T AR
EHAE. LE KBEURIBRESAGKAHGS
REWHEZEYSE# B, FREHN LR,
HARIE 2005—2009 F LA BEHFLSE G EHRREEL
Froxt BN 25 R AT B E, B 4 2015 E/H XA
il 046 W 3% 3.

T 55 9 M M A R(m*/66Tm")
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Fig.2 Change tendency and forecasting process of verage

irrigation water amount per 667m” in Gansu Province
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Table 3  Prediction of average water consumption per acre and indicators of red line

control of water use efficiency in Gansu Province in 2015

B H K B LI R
Average water consumption per 667m’{ m’/667m’) Red line control index
X e WEAKH
i&ﬁnﬁﬂi B BETR K R HH R
istrative Model type i E HIRIE Average water Effecti
region Predictive ~ LCL ucL Predictive consumption “hective
alue value after per 667m* uiilization
v coefficient of
amendment (m*/667m*) e
mgation water
R Jiuquan ARIMA(2,1,2) 495 369 656 647 661 0.56
s T E-2 .8 ]
FEME R Tiayuguan Exponential smoothing  brown) 1028 516 1882 677 691 0.56
EE E
HH Zhangye Exponential smoothing ( brown) 683 469 970 &0 2 0.52
48 Jinchang ARIMA(0,1,0) 814 467 1343 650 664 0.53
BB Wuwei ARIMA(2,1,2) 619 561 681 572 584 0.53
ZM Lanzhou ARIMA(2,1,2) 497 362 673 392 400 0.54
H 4 Baiyin ARIMA(2,1,2) 525 275 943 382 390 0.65
I X Linxia ARIMA(2,1,2) 524 335 797 376 384 0.49
RETH
Dinesd
£ 7 Dingxi Exponeatial 5 ing ( ) amn 236 867 370 378 0.43
XK Tianshui ARIMA(0,1,0) 409 218 715 390 398 0.47
F ¥ Pingliang ARIMA(0,1,0) 450 327 573 335 342 0.49
} Ect .S
KM Qingyang Exponential smoothing (brown) 145 9 217 140 143 0.50
H® Gennan *S&SH? ) 164 ” 317 144 147 0.51
Exponential smoothing ( brown)
Ech S
BE® Longnan Exponentisl ing, (brown) 157 61 349 153 156 0.53
2% Average ARIMA(2,1,2) 546 489 608 482 492 0.54

£ :LCL 1 UCL 4 1% 95% BAF X B1#) T BLAM LK,

MNBMERBH, 05 ELEFHHKERE
TRE® B TFRESRLERGFSHENEN,
EXBEMBEREBRER, AHEKESHERE
572~ 677 m*/66Tum’, B H £ % I H 100 m*/667m’

Note: LCL and UCL mean lower limit and upper limit of the 95% confidence interval.

LAb, BT WA Bk 85 4 Hh X 4 4 45 AE 335 ~ 392
m*/667m”, B 1% F £ & 3 {4 100 m*/667m?, K
7 H M LB B i 7E 140 ~ 153 /667w Z 8], b2
HRMEX,
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2.2.2 BERFHXAARKAR A4 KR
THHRER2EMNEILMITE 5P ERKE R
HEFBAAR, HP 2015 ERENEREHIER
. NERFH,FEER MEREEXEBERE
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Fig.3 Changes and prediction of effective utilization coefficients
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Analysis of spatial pattern of soil nutrients in the
cultivated land of southern Loess Plateau

——A case study in Fuxian of Shaanxi

ZOU Qing', ZHAO Ye-ting®, CHANG Qing-rui’, LI Zhi-peng®
(1. College of Information Engineering, Northwest A & F University, Yangling, Shaanxi 712100, China;
2. College of Natural R and Envir + Northwest A & F University , Yangling, Shaanxi 712100, China)

Abstract: With Fuxian in Shaanxi as the research site, geostatistics combined with geographical information system
(GIS) was applied to study the spatial variability and distribution pattern of soil nutrients in the cultivated land of south-
em Loess Plateau, so as to provide guidance for soil fertilization management and agricultural production. The result
showed that there were significant correlations among most soil nutrients. During the past 20 years, the average content of
soil organic matter (SOM) and soil available Mn respectively decreased by 19.08% and 5.95% , while all other soil nu-
trients content increased significantly. Under the average 1 214 m sampling scale, soil organic matter (SOM), available
P (AP), available K (AK), Mn and Fe demonstrated moderate spatial dependence, while soil available N demonstrated
weak spatial dependence. Soil nutrients content decreased from west to northeast generally, which was affected not only
by complex topography and precipitation, but also by fertilization and artificial cultivation management. All in all, soil
available K content is abundant, available Mn and Fe are moderate, soil organic matter is widespread shortage in the
study area, where 71.16% of cultivated land lacks available Pand 88 % lacks available N. According to different crops
and regions, some measures should be taken in time to increase the content of soil organic matter, available P and avail-
able N in Fuxian County.

Keywords: geostatistics; soil nutrients; spatial pattermn; Fuxian
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Research on red line of control over agricultural water use
efficiency in Gansu Province

FAN Bing-wen, CHEN Wen
( Hydrology and Water Resources Bureau of Gansu Province, Lanzhou, Gansu 730000, China)

Abstract: Based on the data of agricultural water consumption administrative regions in Gansu Province in 2009, 6
indicators reflecting the water use efficiency in agriculture of Gansu Province were selected to analyze the current situation
of agricultural water use efficiency te provide the basis for determining the control line. The analysis results showed that:
the agricultural water use efficiency was 0.97 be eliminating variation, the amount of irrigation water per mu was 562 m’,
and the irrigation water use coefficient was 0.51. In general, the water use efficiency was low and there were large differ-
ences among regions. Using trend analysis method of mathematical statistics, the average amount of irrigation water per
mu and red line control index of effective utilization coefficients were analyzed and predicted. At the same time, in con-
sideration of the comprehensive factors, the red line of control over agricultural water use efficiency was put forward for
administrative regions in the province. The results showed that the red line of control over the average irrigation water in

. the whole province was 492 m® per mu in 2015, with a range of difference between 143 ~ 691 m® among regions, and that
of the five regions in Hexi was the highest; The in red line of control over effective utilization coefficients of irrigation wa-
ter was 0.54, with a range of difference between 0.43 ~ 0.65 among regions; Agricultural water use efficiency will im-
prove gradually.

Keywords: agricultural water; water use efficiency; red line of control; Gansu Province



