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BEUSIE AT PR PR 7 B, SEATAOl KBRS BRI E . Bk
BRI FHRCR ASE B 0 IR 2R 58 B TR ) 28 06 2L

AR B NIMARRNZ T . ARG AN B AR A PR AT W . e [k
BRI T, WESTE T R SE . SRt Ar AT ARSI Sy T AL R K —E L
MH A, BRI K XRS5 i 2 50 s ZEde b S IO T, U T X
T FH /K S A TR B EAT e 0 AR S R T, 8 i A T
IKAY . VEMIERIK A0 IR 45 A0 A7 1 S B K i SRR K TR BERE 6 2 T R
VAL, 8 e AL X S A K G PRI i, XAV K RV B L 2Rk ) AR AU
FEATREAG T BRE ERG, AR K IR I TE R 5 v RIS N A TS W 4 A
B, DASTA] X3 RUBE I g 265 e el 1) A R 25 44, S EGE 0 55 ), X 4R L 4k
RIBIUR, AR ERHIT TR E T,

SCRR I 2 R SCRRBC R AR (LR |, 3l 5 et 5 Gy g A R AT 1) 2
FARGHEAT IR IR 2R 0L BT, TR E T2 R TR Z R R
BN, IR S0 5, AR RS Y . Rl SRR AE
WE RS, HHEMOLS T T 7, IR, SRR e Al K IR AT A 1 P
2o T EAM (CNKI) F1 Web of Science 20357, [EIME4E 28] MEATFFE T ) R JT4E
Jbth X A P 7K IR R BFIE B Sk 40T . B KSR EE ) L) Web of Science 1008 5 5140
PEAEEIE, MEZ . WU . ISR 0% 1985—2016 AEVEYIFEK TR A S SCHR AT
Thm, St BR R R S s . e 30 FLTF Web of Science £, ¥4y
ARRIKARZERL, X 2008—2018 4FAR 5 /K AL BB 5T 7 1) () SCHRIEA TR R A0 HT . 42 5%
U ONKI A WOS B, X 2003—2018 AE7K TR 2R A WF5E (1 SCHk A 73407 o
IR L AR AR G IR I 43 S R ST 0B A7 Sk, (H B s Al K 2R
ARG . L, SCRRBCCHERTT 22777, DA Web of Science %8 2 AR, X
1999—2018 4[5 PN ZA Ml K B U5 W AT 58 14 SCRIRIEA T3 0 b, 76 R e % e 253
SRt ARoll K GRS T B S R

1 Bl 5k

WOS (Web of Science ) E— 45 & 1. Z5%RE, LiA AR BB E 7,
ZSCHIFH WOS #2034 2 v SCIE ( Science Citation Index Expanded ) X} 1999—2018
AR K BT PR M DN AF 5 U SCHR BEAT A 2 it S B IE AAb sE A R ), e e &
Al K %R AL R “rainfall” “precipitation” , “surface water” , “underground water” ,
“agricultural water resource’ 5 *ﬁ%%%#@fﬁ “agriculture or environmental sciences or water
resources or ecology or remote sensing or multidisciplinary sciences or engineering or computer

science or meteorology & atmospheric sciences or geography or imaging science photographic
technology” . AT K AR5 i e B, T30k 1.761 3 T1T .
TERT AR I SCRREIG SRR 1, LIS —EFE S B—AEEIUG . R KR
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KRS F BTN E TR, GO ARAES . EZR  HIX  HUSRIATIR & SCE . #sl &
FOGHER R A, SR ] 2018 AR5 | 4 5 (JCR, Journal Citation Reports ) . JEACR}2¢:
SPREE ) (ESI, Essential Science Indicators ) Fl#RHRIE LT S ) (CNCI, Category
Normalized Citation Impact ) %5 SCERI i/ Hrda bR, AT SCER T2 07 6 0 R B3 g
VOSviewer ' il Excel, MJEESCHRECR AR AT, E8 Kok Schiasiasth . &
B I BHIPILAE . BRI RDRIASE . BSOS A CiteSpace H AR B
AR AK BRI B A RO AR #A, A DDA ( Derwent Data Analyzer ) A
FUROCHERE , ATk )y s HoK IR WA 58 7 T & R 1 X Z BB E &R

2 R0

2.1 BXHMBOW

1999—2018 4= 4= BR A1 v [ 1y A4 b 7K 5% 5 s I AF 5% sk ) & SO I L an 8T 1 T
FERT BT BN, Sz O BRI e SOk Rt 1761 3 Tk, fESVA LR EF#
P, 1E 204, RERRIIK TR B R A RERT 500 2 BB (1) 1999—
2007 4, RFKIE R R TEE FIH B, AEHKRR 9% 247, HAFPRE &£
ZEFREUIN G I A K B MM B ST AL TR AP B Be . (2) 2008—2018 4, 423kig
SCRFEATAE T ERIN, XTH 2007 4ERT S AR 2Bk 1 & SO, 2008 4F 5 1 SR &
FHEEWRK B, FWERN 1% 24, BB, Rl ARG, Al /K 8 A &8
BT, OSSR B B MR A B G, BRI BT R . T EIE ARl R
B, AL KGR AR W A 53 (1) Kk S R A 2k R R AR 4 — 3., 1999—2007 4F,
W R R KB ENE, A TOrswia, R & RS0k 170 . 2007—2018 4F & 5L
AT PG K BB, & 2018 R SCHEIAE] 412 K, ARELH P RO K B R AT 5T
U S FE FRHIT ) i 2 N
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Fig.1 Comparison of global and China annual publication volume on agricultural water

resources monitoring from 1999 to 2018
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22 FEMRNENT
22,1 BR/REM B

AR ZR 7 b DXV S & A Dl S BRI I AT 5% 400885 19 DG B R E i 7 o U 40 45 &
SCERATERT S B /MK, G2 1 TR, 1999—2018 4F, RBRWH . & . P A
WA S K B2 WA A BRAEAA AT IR W I S5 ) = BT AR/ MK . R, X 5
K 1 M X BEfE B 55 A BRICER /3 A IR W R 18 S HUR SC B R Kot dh . 7E kS0
DT, BRI R SCRA RS 1, 5 HEIE 31.60%, X —EFEE R TR AE K TR
IRBE WA A B PR RN S 0y HOROE S (22.63% ) P E (13.08% ), K FIE
AR BIGIE 4. 54 WRIBGIUCRE , REMIES 1, RPFHWAEXIR
WEsZm 7. B ERME ™ S e, T 347, (HU& A Sk s i oy i -5 At 3=
FER X EERA, B2 M EEER /XA L SCRXT L, HA R0y,
RER, KHK/NR KSR, ARG W A A0 A, [HN 2016 4R & SCEE
SRR, JF H 5 R Z 0] 1 22 FEAE R4 /N o ROCRIEATIN &R A AF B e SC AR
B, BT 100 5

£1 RUAFFEUENTEHTEER / R EER

Table 1 Main countries/regions of publication volume on agricultural water resources monitoring

HEY B % 1 HIX FCE (R g (%) BHEIRE k) REE1 R/

1 €] 5565 31.60 14791 3 26.58
2 B 3986 22.63 11.007 5 27.62
3 i 2304 13.08 3.466 2 15.04
4 WRF I 805 4.57 1.988 9 2471
5 JIEvN 739 4.20 17299 23.41

e 1 10 gl
HM e 113 1 130 144 135 17 160 165 208 154286 20 260 2471290 13 33 350

L . il ‘
e 2 7 13 9 13 24 31 30 41 60 63 85 115 »133«-167»1780262‘3}1‘3%412-

R FINE 13 19 30 26 29 20 27 29 33 30 39 52 39 46 61 61 57 67 64 63

gk B BB S R OB BB DO G GO HDD
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B2 1999-2018 R MK FRMMGIGEEESK / MR EERZLEXTEE

Fig. 2 Annual publication volume of main countries/regions on agricultural water resources monitoring from 1999 to 2018
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Kl 3 R R & SCRTT 10 #4 ERZEEEEN, FBERERER, ERZEL
REEGEXRR, MEEARZHEIEXRR, 5 7 AEZAER NG IR W7 A
HE, BIEEEH, B, R, e WARIE ., hESEE, HEAH 2 iEEE,
W5 6 MEZ / MIXAFEAIE, FRKE . EFE, HA ., EPEE. gk, AR,
HEILS S AEZAAGERR, HUCRRAHRW., I RMEE 15 3 MEK / HIX
FEAEGAE, YIONBRE . SEEMPE . FAS . 5 B A B AR A 9 5 W ) B 5 4k
1 E PR A YRR, 3RS E L RAHE B

(W]

H4 @

JIESN AT
B3 RlkEESNSE Toplo TEER / R S1EE
Fig.3 The cooperation of Top 10 countries/regions on agricultural water resources monitoring

222 FAETHH TG

1999—2018 4F 4 Ml 7K T 5% AW 00 A7F 52 45 4k i SC o 7 J 1T 5 A RHIFAILAG AN 3% 2 B
KO LA R E BB, AR 3.67%, HREFEE AT (1.33%) . %
B BT SR (1.29% ) . PUBEF @ S5 Rl 2A R LR 2 (0.66% ) 9% [ 3 5 HL 1k K2
(0.66% ). & EFCHLAG 8 3 4, ZCEIAE] 3.29% Lwk s U & 2 P ERF2E B,
o THAWHG . FERPE5 17, FEMBRARA RS 1, HUORIHE &SR At
FE S, BART ERNEBE A B 0 A SCRALERE T [RE, (R A9 5 vk 5 AL
FAR L 22 4K

F2  RAUKE SNSRI L SR

Table 2 Main institutions of publication volume on agricultural water resources monitoring

Hey FHIAHL RICH (R ESCHEE (%) BREIRE (rk) FsE] GRS
1 PR B 646 3.67 11115 17.21
2 SR AL 235 1.33 0.653 5 27.81
3 S T E AR 228 1.29 0.803 8 35.25
4 VPR AR 117 0.66 0.399 0 34.1
5 LE M BLIA R 116 0.66 0.192 0 16.55

223 AT
AR e SCHR O 1 A A B R M ) U A BRRT R [ ) Top 10 A ST, F-50 51151
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ZEN R . R SCHE N R 2018 AR PISZ R -, ANk 3 IR 4 B, MR SCR I,
SRR B SR AT “Journal of hydrology” , & SCHE (5 HikF 3.66%, FELA 4w 0
RIF 4.405, FHKEMW ] “Science of the total environment” , & 33 5 N 3.20%, 5200 Al
FrJES = (5.589 ), dd it 7347 Topl0 & SCHATI, A SAR Ml 7K B 5t s 0 %) B 5 ol = 22
PIZKSC, Al RS2 3, I M B BR R G MR SR, b [ & S i A i 3 )2
“Remote sensing” , FH:KJ& “Journal of hydrology” , YJHEAA &M A1, sk, HE
Top10 A TIPFHFHIA A F (3.173) AR TRERIFEZmK F (4.694), R, &R
= ) Top 10 ] Fh 2 R 15 s I FIA - “Science of the total environment” , HEZ 0 [l
T495.589, (T RERRIREZFNT (7.913),
F3 R KEFIREN TR £k A X E Topl10 HATFER

Table 3 Top 10 journals of global publication volume on agricultural water resources monitoring

HEF LUREIEYN T ko (R RIS (%)
1 Journal of hydrology 4.405 644 3.66
2 Science of the total environment 5.589 564 3.20
3 Environmental monitoring and assessment 1.959 439 2.49
4 Agricultural water management 3.542 387 2.20
5 Hydrological processes 3.189 359 2.04
6 Remote sensing 4.118 280 1.59
7 Environmental earth sciences 1.871 267 1.52
8 Water research 7913 245 1.39
9 Water resources research 4.142 244 1.39
10 Hydrology and earth system sciences 4.936 241 1.37

R4 Rk FREN G E% SLE Topl0 HATFIHELR

Table 4 Top 10 journals of China publication volume on agricultural water resources monitoring

HEoF LURUEES EA R (R R3cab (%)
1 Remote sensing 4.118 89 0.51
2 Journal of hydrology 4.405 83 0.47
3 Environmental earth sciences 1.871 82 0.47
4 Science of the total environment 5.589 71 0.40
5 Water 2.524 61 0.35
6 Environmental monitoring and assessment 1.959 52 0.30
7 Environmental science and pollution research 2914 41 0.23
8 Agricultural water management 3.542 40 0.23
9 International journal of remote sensing 2.493 32 0.18
10 Natural hazards 2.319 32 0.18

23 MR#MESH
231 EEZER /RS

OB 1) UL b R I S R RN G U 1), R R R E K /MK, AR A 2 Sk
Y OCHHER], X 1999—2018 A4 b 7K 5% Y5t W 0 90 3 1) 4 i AR AL B A 753 B o $22 HE 4 > st (1]
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B (/I 1999—2003 4, 2004—2008 4, 2009—2013 4 F12014—2018 4F ) , %k F 4 1]

SR A T ST, 28 5 0 1999-2018 AF#SRAL G, MIE TN, 7
TR 3 i85 W 8T, /K (water quality ) J2 4\l 7K 5% Y 522 W I %) 34
M, P10 FEZEPIEME K (surface—water ) . 1 F 7K ( groundwater ) A2 (runoff ) ;
10 4E, SEAE ML (climate—change ) WA DGR, AN HIXT -5 (drought ) . B
7K ( precipitation ). EHERJE (soil-moisture ) Ko 2R K (evapotransplratlon ) R %,
T2, &IE*IJFH*% A (model ) . 3 JE& (remote sensing ) . HF[H B R4 (GIS)
G, AR, BIEEEARE WO E. X IRRE L, KA (Australia) . PEHEA
('Spain ) . EPE! (Chma) Je I B B D, AR K, R R 2 A X, AR
(Africa ) BUCABIBIFFERR A XH

RS 1999—2018 A4 K B IR MEMAR 5 IRSTE 2
Table 5 High-frequency keywords of publications on agricultural water resources monitoring from 1999 to 2018
Fisf ] 1999—2003 2004—2008 2009—2013 2014—2018
% JKJE (water quality )(48) /K (water quality )(67) S (climate— SR (climate—
Cialhan ) change ) (143) change ) (256 )
MK (surface—water ) 7K ( precipitation ) (52) JKJFE (‘water quality ) IKJBT ( water quality )
(41) (136) (175)
HF K (groundwater ) MK (surface—water ) [#7K (precipitation )(95) T (drought ) (153)
(38) (52)
29 (runoff ) (36 ) HF 7K (groundwater ) 227K (surface—water ) F&7K ( precipitation )
(50) (86) (152)
A (nitrogen ) (34) & (runoff ) (47) ZEHK HHEREE (soil-
(evapotranspiration ) (77 ) moisture ) (127 )
[&7K (precipitation ) (33) K (irrigation ) (45) 29 (runoff ) (73) HiR7K (groundwater )
(124)
7K (rainfall ) (30) 7K (rainfall ) (41) TEWE ( irrigation )(72) R
(‘evapotranspiration X 122 )
% (phosphorus ) (25) AL (climate— T (drought ) (68) WK (surface—water )
change ) (40) (108)
DItk i (model ) (35) #JE (remote sensing ) HEJ& (remote sensing ) P& (remote sensing )
Ciaphit ) (39) (117) (189)
JEJ& (remote sensing ) R (model ) (35) I (model ) (49 ) A (model ) (67 )
(27)
HEERARL (GIS) WIFEARS (GIS) HEMEE AL (GIS) HMEE RS (GIS)
(10) (18) (22) (26)
Bk (radar) (6) ARG (eddy — WREEARDCEE (eddy
covariance ) (9) covariance ) (23)
— fEJEER (sensor) (9) — —
X M (Australia)(6)  FE (China) (16) T1E (China) (29) T (China) (51)
GRS e (Spain) (5) PEHEA (Spain) (9) YR ( Australia ) A (Africa) (14)
(17)

H1[E ( China) (4) AKFNE (Australia )(8)  PHPEAF (Spain) (12) PEBEA (Spain) (13)
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232 FHATHHET R B

R S SCRE, 2 Y [E A AN TopS BHITHLIG,  XF 1999—2018 474l 7k B Ut ) 45k
AR NS SIS AT B R iR, ik 6 s, FERFSR N Jrm, N E
Blogpe, FEEPLESSEAM (climate change ) H1SE MK (precipitation ) . ZEHUL
(‘evapotranspiration ) ., T (drought ) M + 332 ( soil-moisture ) Z& W, [ESMEHIFHL
FAIBR I 2 ANEE 22 1 SCEREE (irrigation ) . HBF 7K ( groundwater ) | 723 (runoff ) M fi &
TR, fdn, S&ELEEA FEK T (water quality ) A ( phosphorus ) 77 i 1Y
WFIT; PHPESF = S B2 P B 2567 5 M (badlands ) FIZKMHHA (water stress ) (I
985 I IRk RKF 17K 3C Chydrology ) A& (nitrogen ) S8 Wil 77k 2, EHAk
FHIFHLI I PERE RS (remote sensing ) 75 AT B AOAIIR , UG ARG (eddy
covariance ) . fZJE4% (sensor) FIHBFR(E B RS (GIS ),

R 6 19992018 F EERBHIGH R AR S

Table 6 High—frequency keywords of main institutions publications on agricultural

water resources monitoring from 1999 to 2018

) R A 2
R s wmae ST o
W AR (climate  ¥EWE (drrigation ) Stk (climate- 45 M1 (badlands ) TR (irrigation )

(@45 ) change ) (30) (15) change ) (11) (9) (8)
[k 2% Crunoff ) (15)  HIF7K KGMEE (water iR K
('precipitation ) (30) Z&HUK (groundwater ) (7)  stress) (8) (groundwater ) (7)
FHEREE (soil- (‘evapotranspiration ) 7K ( water T (drought) (6) 7K3C (hydrology )
moisture ) (24 ) (13) quality ) (7) Rk (6)
B KT (water quality 28R (groundwater ) (6) % (nitrogen ) (6)
(‘evapotranspiration ) (11) (evapotranspiration ) VI (irrigation ) 5§ ( phosphorus )
(22) % ( phosphorus ) (6) (6) (5)
T (drought ) (9) Kk R
(19) ( precipitation ) (6) (evapotranspiration )
(5)
77/2 J‘_F—JEZ (remote :Ii}a._,k: (remote Ji’i’z (remotc Ji?’isz (remute Ji?@ (remole
(I3 ) sensing ) (25) sensing ) ( 10) sensing ) (5) sensing ) (5) sensing ) (6)
WWEERIGH: (eddy  fRJEEY (sensors ) WML (eddy  fEJEES (sensor)
covariance ) (6 ) (7) covariance ) (3) (6)
EEADCEE (eddy HBE R RS
covariance ) (3) (GIS) (2)

3 iRy

VKGR NZEIATAON AR P I S T Bl . i 25 20 4F, [ AAMEE RIS
IKGEPR I KA T, AEFERPE | FORTE NN R G AT T e E .
VD S 25 ) R RS Y, IS Tk 7 D77, X 1999—2018 4F1Y 17 613 Fi [H]
PSR K 5 I I AT 5 AU i SCRRAE HEA T 2087, A3 BIRAR45E: (1) fERSCEHTT
M, ERRRRE LRSS FFH S 1999—2007 45, kit CE R BT LI
B, 2008 4FJ5 SCHk A RBORIG K W . P ENASCR B S e REA RS2, B
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AT BT, (2) ZERFFE DRI, W SeE . i SRR FTN & R 42
BRAEA Y K GENR W I 458 Y = 5T B 5/ b IX, Horpr, WA N S [ ELAT e 1 R S
RS IR, 0 SO SRR THBE R S 1B, R A7 B B e 9 & 3C
S ER T 1 BIC, 56 M Bl Ay R R S 1 S e 2 — o AR SC T34, W Topl0
HATP- 24 me) A I T 4 sskoKF-, 9 HL b B & SCHE Top10 e s ARSI SE 0 DY 7114
5K Top10 i {E, (3) TEMFFEIAE T, fEAEKUE FIKBT (water quality ) 240K
PRIRRREL AR AL, 3 10 45, SEA81E ( climate—change ) MR, ENEHIF
HLAE %) s I b ey, 2 AR P AE R K ( precipitation ) . ZEHA& ( evapotranspiration ) 2 13
£ (soil-moisture ) /7T . ESMHIHIAER I Z AN Z2 M OCERERE (irrigation ) . MR 7K
( groundwater ) Al o Z A MM

Al 7K st W I ATE 5 I A Ml 7K 5% 5 ) ER VRGN T A e, R AR M K B A
WM FEIROCACBC . PR K BT IRA IR 0 2, O N A= AT TS A 3R ah
R, AR AT H AL T TR (1) LK BEIR IS I K 222 R, AN 2
XA K B IR AR i . BT A AT A AL HEAT I, [ I B AL S 2 M AR R

HE, TNRLEE A RN R E BT i m TR | R RRAE . a2
DEAFRTAON KGRI B, AR AR BT PR R A AR A A I P i A 5 4 B U 3
FOARBE S o (2) AREE SR IR B0 ) T B — v e B 1 R X I T 45 7 )
B, W 22 O BEA T A K B PRI, DTG R M 00 DX 3 5 4 s B RS B2 o 5 )
MGEH R . S50 S8l | 2 B 5 M B S SRR, ik 22 PSR f) Ak B
PR A SCHEEORIETE AT RIS K B 50 D S A3 7 JE BE At i, (R I s 0 28
RGN . (3) HIHK SRS W= SR A K B PR BLR A ZE Al Rl , 1 ) £ Jak
v M 8 (AN W T o et R N o B X AR R s g bl & A, sl e
LRI 25 (1 KBS SIS B3 BT, [R5 86 5 Wik I BSHiE 7 5 AR S & R 2 1P
FORB R R TN . G, ARRMRGEIERREAANEZ f FETT BT TT, ZrG SR L2 IR |
ZHARW KR . KB 5 S AR RO K G IR ST R ey ), S BRIk BE
TR AT Rk A SR P BEH AR S H#

S 3k

[ 1] Godfray H C, Beddington J R, Crute I R, et al. Food security: the challenge of feeding 9 billion people. Science, 2010,
327(5967): 812-818.

[ 2] Food and Agriculture Organization of the United Nations. The state of the world’s land and water resources for food and
agriculture: Managing systems at risk. Earthscan, 2011.

[ 3 ] Food and Agriculture Organization of the United Nations(FAO)and World Water Council(WWC). Towards a water and food
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Bibliometric—-based analysis of research on agricultural
water resources monitoring

Wei Yanbing, Liang Shefang, Zha Yan, Yu Qiangyi, Wu Wenbin™

(Institute of Agricultural Resources and Regional Planning, Chinese Academy of Agricultural Sciences/Key Laboratory of

Agricultural Remote Sensing, Ministry of Agriculture and Rural Affairs , Beijing 100081, China )

Abstract: [ Purpose ] As an important element of natural environment and social development,
agricultural water resources are essential for human agricultural production activities and play an
important role in ensuring food security. This paper analyzed the research trend of 1999-2018
in the field of agricultural water resources monitoring to provide reference for future research.
[ Method ] Based on bibliometrics, the core database of Web of Science was used for retrieval,
and software including VOSviewer, CiteSpace and Derwent Data Analyzer were used to construct
the relationship and visualization of literature Data. The development trends, major research
forces and research hotspots of publications from 1999 to 2018 were analyzed. [ Result ] (1)
the global publishing volume presented an upward trend, and the development rate increased
significantly after 2008. The publishing volume in China was basically consistent with the global
development. (2 ) The European Union, the United States, China, Australia and Canada
are the world’s major research countries/regions in the field of agricultural water resources
monitoring technology. Among the top five institutions, the Chinese Academy of Sciences has
the highest number of papers published, and the United States geological survey has the highest
citation frequency. (3) In terms of research hot spots,” Water quality” is a continuous hot
spot in the monitoring of agricultural water resources. In the past decade,” climate—change”
has become a new hot spot. [ Conclusion ] At present, the United States and the European
Union have a relatively high level of development in this field. Although China has a relatively
rapid development in the quantity of publications, the competitiveness of research needs to be
improved. The future monitoring of agricultural water resources needs to be studied from the
perspective of systematization and integrity, and the comprehensive integration of multi—source
data, multi-technology research and development, and big data platform, so as to realize the
sustainable development of agricultural water resources.
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