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A review of multivariate time series clustering
YANG Qiu-ying, WENG Xiao-qing

(College of Information Technology s Hebei University of Economics and Business s Shijiazhuang Hebei 050061 ,China)

Abstract: Multivariate time series is multivariable and highly redundant. Cluster analysis is of
great significance in mining interesting patterns from massive and high-dimensional MTS da-
ta. In this paper, the research on MTS clustering methods in recent years is classified from
the perspectives of case-based, feature-based and model-based, so as to provide reference for
researchers to understand the latest research trends and development trends of MTS
clustering methods.

Keywords: Multivariate time series;Cluster analysis; Similarity measure; Dimension reduction
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A heuristic algorithm for maximum independent
set problem in graph theory

FENG Yun

(Hebei Institute for Drug and Medical Device Control »Shijiazhuang Hebei 050081 ,China)

Abstract: The Maximum Independent Set (MIS) Problem is a classic NP-hard problem with
many real world applications. Given a graph G=(V,E), the independent set is the maxi-
mum-cardinality subset I of V such that no two vertices in I are adjacent. This paper pro-
posed a heuristic algorithm, RI-DS-TS, to find the maximum independent set of a graph. RI-
DS-TS algorithm consists of three parts: random Initialization, vertex selection based on ver-
tex degree and support. independent set optimization based on tabu search. This algorithm is
addressed in detail and tested on DIMACS benchmark graphs. Compared with the known best
solutions of the instances in DIMACS benchmark, RI-DS-TS algorithm achieves satisfied re-
sults with consideration of economy.

Keywords: Graph theory; Maximum independent set; Heuristic algorithm
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Design and implement of intelligent irrigation system

DONG Jia,MEI Huan,LIU Li-jun,GE Su-li

(Institute of Applied Mathematics , Hebei Academy of Sciences,Shijiazhuang Hebei 050081 ,China)

Abstract: An intelligent irrigation system composed of meteorological information and soil
moisture acquisition and control module, communication service module, and data cloud mod-
ule is designed. The meteorological information, soil moisture and operating status of equip-
ments are collected by this system, and according to expert experience, optimal irrigation is
achieved, meanwhile, visualization of farmland information is implemented. The automation
and information degree of farmland irrigation are improved by the system, which provides in-
formation support for the development of agriculture, and it has great significance to the de-
velopment of intelligent agriculture.

Keywords: Intelligent irrigation; Visualization; Internet of things; HMI

0 51 F

161 1% 4 3 0k 7 2 R LR 7K 6 R R T SR AL HE IR 1 1 B Ak A5 LA B S A0 R ik
) 58 A R 2 M ) S T K T B 0 2 B R L TR M R 5 A A R Oy = B v
WK 2R, BB TR K R RS ML S B A B Ak i AR DY L EANE A KR

KB 2021—05—10
EE&TA b Bl 2# B B8 5 e % Bh I H (20608)
fEER- A . Q985 I Wb A FEA LW, TR, A5 58 07 1) o Se vE b i) R RE b i 5 k.



55 3 1) RS R R R S S 15

A B B G A5 o A < A 22 ) SCES IR A, HAS SRR Y T LGB YT R g e IR AN B9
KRR I MG K . BEF AT A S Hil AR PR M EAR | KR EEHOR LN TR REH AR (1Y
VREERLA T BT 3k AR K S ) T A% JR

ABIETE I REHEBE R G A A B d BRI EOR T A B AR SEEL T K B T
ol L FROHS Y JRE R, B2 TR AR AR Y B S AL NS B ALK F | B AR 57 B o 32 s K BT IR R O
B RO 1 K i B W SRl

1 R LR

B REE M AR SR o0 A1 A8 T E] A G A% IS S S 00 1 A4 2 A, R AR UG Bt S 1 e
15 B R FLRE O B (55 R T JC 2l IR 5 3 K B 77 6 21 2= i o R A0 ik 2 M 3l S A AR
WA A [ A A 38 B0 5 2K At AE 2 4T e SRR SR R TR K A L T 2R R R S I ] 5
w PEAT I AR 5 ] S B A W B R TR . DA B R A A 0 A R TR [ IR R R K
MR ARGk n] LA o A 1337 B9 N AILAE B 5 1, 52 B AR Ge w0 4 A | 98 1k 5 4 10 300l 42
il THE TR RN A B E AR I RE . B REFEIE AR S ROME BT AN AT 1 PR

| 5 S l
| 4% < I
| & Wil > & |

B a |
| = R > 5 | i
| + s | iR
| 5% R s || y| i

% e o o | 15 L
: % TR R ;%% | %
L I ek |
o T N | S sk
| Iy !

B HLREIE [ Yk FRHTE (€ | ‘
: I PN PRTES TR //

59 o g

| ﬁ AEAAR ﬁ | 2 | ®
| [ o] e o doemm o] B : :
' o B
|| iraE | SER St L S :
: I—> WET g |
______________________ J

E1 EeEERRSIEER

2 REEHIEIT

B REVE L AR GO PR R AT BT, B B AL IR AR BN L 1 R A S P S L am TR
R, Horb RRAR BN R R AR S R R AR BN R R AR T D R
FATT AR HL AR B0 KR 0T A BT ML B O, TR AE B



16 T 1A B2 e 2 4 2021 4F5 38 %

TR A ATC  AMLAS H 5T T8 AR 55 B0 E A SR dh SO P08 LR AT B0, B4R o™
o M BT KR P BT TR SR LG B AR e B G Y BE R A R 1A 2 B

1
[]8]

S i
HEIE SRR
UART ¢ :: UART
10
Xs9 le—»| xs9 XS4 El > xs3 Xs1 |«
< . STM32F072CHTS
KR BT
ULN2803AN X57 STM32F103VET6 | XS3 je—>
R ST 6 HRub T > XS3 XS1 |
STM32F072CBT6
XS3 X85 TP1 HHRE A 2T
y Y 7y
i, EL IR

B2 BEHENE

2.1 HFEHBETEMSEIT

rh O 35 0 BT 5 I 28 16 ] STM32F103VET6 , 3 43 428 i 2% 19 TO 45 4 5K 2 4 v, 2% 55T
FH UART J7 X 5 AHLAE B2 0 Fn3a IR 55 188 e g 37 i 5, 38 i CAN B2k 5 7K 8 il 5T
Rt A P e A . A R G AR FL R S DC24V, i BTG 2 DCSV Al
DC3. 3V A HL R, 3% A LM2596S-5 i th 5V B R, ¥E ] LM1117DTX-3. 3 % th 3. 3V H &,
JEAE it By 1 0 908 D HL B L PR R R e L B TN BT 3 BTOR .

+5VD V5 LMI1117DTX-3.3 TP2 +3.3VD

3 4 ; |
ouT
N GTER |

ADJ/GND

+
100nF == C11
- I 22uF
Gl‘\-]D TP3
+24VD TP1 V4
T ; IN FB <; +§fD
ONJOFF  OUT I\
3 GND L1 68uH

o =d=C4 +|_cio
- 220uF LM2596S—5 V1 —— —T0V)
100nk SS34-E3 330uF 100nF

& _!_ g
G

B3 BETHRER



55 3 1) RS R R R S S 17

%2 G IR AR A ek I 8 NN A WH-LTE-7S4 V2 i iz 8% i DC5V
BRI H R UART 5 Fal Sl 48 S0 B AT 815 . AE WS SC 8 UART ¥ 4G X i %
IR, X TCP.UDP 330 A0 i M 42 /.0 Bk A0 ML A0S0, il THOIR 55 B B 9 42 10 o 2% 2 [/
4 i,

+5VD
R3 —L TNkl
300 ] LINk2 RCV N 25
HST_TXD RCV_P XP]
‘5‘ HST_RXD MIC N 3(1)
R6 —1 UTXD2 MIC_P
&Vz UART4 RX 2 UTXD1 RESET g GPRS RESET |-
o . 2] URXDI RELOAD {3 [ilcnp
1558050LTI R4 - LDEGPRS 'K ——] URXD2 RS485 EN 76 FACTORY
1t 0] WORK VCAP M T
51K | POWKEY S #L o
o ~ o
= GND:I'l +—21 CnD DC5~16V +5VD 22uk

GND GND

B4 BILARSHESE DR

2.2 KERESBTEHFIEIT

IR i BT 5 o S AR B T A R R R T SR A ] AR AR E Hom DL X 4. i R
JCiEH STM32F072CBT6 A Sy #5 fil i , 15 71155 400 & i A i 3 r 266 R 00 o o A i o ol %
TR FR A T TR T, I 78 B A TR I AR A4 1 i AT R A . AR IIER 1) A S E S R FH G R
B Al P A8 9K B NUDS124LT1G 38 F 1 9K 3y 4 i, 45 3l 4 1) 4% H & 59+ 52 5 92 B
S AR RS I BT IR S RS B2 AC220V HLEAS 5, R PS25011-1 52 B i 1 P 55
A K AC220'V (i HEL R 7 6 o 2 i) % W 422 060 DC3. 3V HEL e, 505 it i A B i P B G &) 5
Fi7R .

+33VD N2 VIl R40 VI3 R46  ppyap
Tafc a+ O LR32 7 20KTT206] 22K[1206]
ZMY100 SIM-13
DINO R4 RO 5| [ TIOK[080S] DIN BO
KI08051|200K[0803]
200K[0805] 200K R2 5ersoli ]
1uF[0805] T 100K[0805]
GND
N1
DOUTO 1 = OMO
G 3 DRVO 14____NOO
2 p T KI
I
cxp NUD3124TLIG

Bs5 HFEHNEHER

2.3 YK EFBITEMRIT
4k rp 25 HLCE ] ULN2803 AN SR 268 A A A s FH T 42 i o042 i B0 0 422 1l 45 1) 90K 30



18 T 1A B2 e 2 4 2021 4F5 38 %

{55 J 4 P11 0K B0 4 Pl 45 ) 2 P RDIR SR 7 AT . AR s AR ST R B AN AT 6 T

N1
124V
N1 [ oot I8 DRVO 240
N 2 T7 DRVI
— = m OUT2 fot DNYL _
N2 3 16 DRV2 = =
TR OUT3 5 Drv3 14 NOO
ELEIL NN BV |15 DRVS o
N5 | s ggg 12 DRV4 ] K1 |_COMo
N5 6 | e 13 DRVS
N6 7 | OUT6 ™13 DRve “
N7 8 OUT7 ™7 DRV7 DRVO <
—3 IN8 OUTS [
R1 W
—TL GND  COMD |24y w24V o} DRYO
—  ULN2803AN 2.7K[0805] v
GND

Bl o 4rKrEAREITRER

3 RGEHHEiIEIT

A I X BE T A R SRR AR T R B W p—
SRAHT B B E 2 W e TR S Y ) RE A A
Bl 7 s .

>|$2“ A\ 4 A\ 4 A\ 4
" éf&lﬁ'@f\%awa% Fi Ji1] (v - [dwion] | ek |
PERIAR AN O B4 . 3R R G WI IR B AR A ) ¥ v v
I A B S P o el S8 ] b (] o] | [
ERCENCERIZ/IEEE S o T NP0 S i e s N N e B

4% 37 B4 FL G WR L A 4 2L TR U S [ A %
Fsf 18] 308 3 308 155 BIM 380 o o T 2 o) L O R L K B7 BERERIEE

THE RSB, SCO R RerE L

3.3 AHMHRTE

R TR P R EARE Z I BRI S S LR L ) A s AT R A
PEAT AT AR AL B 7R L (L4 RS T XU X L R A L 23 AR LS R L R R K S
TR U BRI A s AT IR . AR5 B R nl 9 Ak A an i 8 iR .

4 %

A SCER X A FHEE R TR SR L BT T A 45 B R I R Sy AR B REAE SE R R AE R4
Bt | R B I R A s TR RS S A A R B L IR B L R
PRI HLI FEHE TR s 3@ Web IR 5 Tfig, A H A BN 51 RE 08 52 B0 A 37 B 9 A9 o 7 W 0 L R 37
WA I AR, SR Re v R O B T T AL BOR SE R SR MF R LIRS R i &



55 3 1) RS R R R S S 19

[RME RS LN E AL RR

£ > 7%

0 294 .4 0.1
KPHFESTEE (KLux) K (o) K (m/s )
O 8 0
72.8 276 0
ERIBE (%) IR (°C) 35k
0.8 0.8 0.2 26.1

THOBEE (0.DKRIRED (%)  HHEERE (02KWE)(%)  HRE (04KKRE) (%)  HHEEE (0.6KHE) (%)

21.7 21.9 20 -4.2
THEREE (0.DKRIEED(C)  13IRE (0.2KRED(C)  HHEERE (04KKE)(C)  HIEE (0.6KRE)(C)

B8 wHHFE

BATIRAS B R B2 THH P S EARSS: . 32 Z G0 4 I P RE % A7 R AR T A T 3 38 mh /K % O 6% A0
R THAR B B 3l Ak K A5 BAL K o KB 7R A Hh 80 1 R Bl 19k Jie B 5 18
SR

S LK

(1] BR¥EN 855, 36T ZigBee B4R B BE /K EM RS EITLI]. T EARNLL2EHR, 2017, 38(2) . 81—83.

[2] EZERNTKMNE2012—2020 4 [N]. FEKFIR, 2012—121—20(002).

(3] XUER, 28, 2RIR, 55, REKIC— M RIS T]. WKW, 2021,(2): 75—79.

(4] FBER. DX ek £ AR A Al 450 A i o7 i S S A A (0], sk lk ,2017,11(26) : 39—42.

(5] A&, W3, ¥, 4. KBRS REVE IR I 145 il 28 5 115 0 DD, 99 K, 2020, (9) .39 —42.

(6] XI5, oA, ik P . BFHESAMNZRED KA RREE RG] R EAEV2EH, 2019,40(11)
181—188.

(7] #Z. BT PLCHEAEHMIEINIL =R REV ] RVBIS, 2020,(10):231—234.

(8] WrA ANWIMEARERAR. WH-LTE-7S4 V2 & fF& i+ F W [EB/OLJ. https://www. usr. cn/Down/WH-LTE-
784-V2_hareware_V1. 0. 3. pdf, 2020.

(9] WhutA.4k#. T GPRS M ZigBee i IR PH S HE G AR 4240 R G001, KHLALHFFE . 2020, (11):188—192.

(100 VRGN, XURE S, 1 28 4, 5. 36T 9 R 90 04 K I8 — 1R fL %8 RE WE T8 R S8 B0 T B AR e i [0 ). KB IR 5k TR 24 4
2017,28(3):221—227.



38 M3 mode om B o B o Vol. 38 No. 3
2021 4 8 H Journal of the Hebei Academy of Sciences Aug. 2021

XEHE:1001—9383(2021)03—0020—06

FE LS BL i R TE R E FE S OUB Y B A B 52

g, K &

iy b 7 28 2 A BRA W) 1T b 48 o TE L T SC e AR vho e HBHE 056004)

B EENRREAAATENEALF AT HRRAMGAERIASF, EF B R LE FIH#AT
RESM MEEUXRFEFEENLAY  GEAFGREAIBPMERER., ARER I RIA
BoEMNKREANER RS ARRT " B RITWEREL  BADEEINN —RFREEE, o
kitm P &AW HR, HEXATR G B, REE I &I E KRR, 7T &L Solid-
Works,SuperWORKS, SuperHarness % # B M , HF R TR R ER AL —RER . EHAFXZHE
B EAERAERAEELSA TSI W I RER , SRR IR EN KR
KR EMEWHEA; RER AR RERS

HESES THI2 MERFRIRAG : A

Application of virtual assembly technology in complete electrical field
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Handan Hebei 056004 ,China)

Abstract ; Virtual assembly technology uses computer graphics, artificial intelligence technology and
simulation technology to analyze the interaction in the process of product assembly, construct virtual
environment and product virtual model, simulate the assembly process and assembly results of
products. In the field of complete electrical design, the use of virtual assembly technology can effec-
tively improve the accuracy of product design, improve the one-time inspection qualification rate of
physical prototype, speed up the process of transformation from design to product and shorten the
time of technical disclosure. For the virtual assembly of complete electrical design, a three-dimen-
sional model with multiple links and processes such as complete electrical primary assembly, wiring
assembly of flexible parts such as cables and pipeline layout can be built and completed through
SolidWorks ,Super WORKS, SuperHarness and other modeling software to realize the virtual assem-
bly of the whole design process.
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Design of gear turntable’s pitching

Gu Li-yong

(The 54th Research Institute of China Electronics Technology Group Corporation sShijiazhuang » Hebei ;050000 )

Abstract: Antenna turntable is an aiming mechanism that makes the antenna to point to the
target under the guidance of the control system. Because of the high pointing accuracy of an-
tenna and turning quickly, it is necessary to consider the rotation speed, load, deviation, im-
pact vibration and pointing accuracy when designing the transmission chain. The traditional
seat frame pitching mechanism adopts spiral drive. The speed index is greatly limited, which
restricts the improvement of equipment performance. In view of this situation ,agear turnta-
ble is designed.

Keywords: Antenna turntable; Aiming mechanism; Motation speed; Deviation; Load; Impact

vibration; Pointing accuracy
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Research on predictive control methods for

airbone satellite communication antenna

WANG Long', YAN Ya-jing’

(1. The 54th Research Institude of CETC,Shijiazhuang HeBei 050081,China ;
2. Tianjin Transportation Technical College s Tianjin 300000 ,China)

Abstract: The airborne satellite communication antenna is required to have the characteristics
of high tracking accuracy and fast response, Antenna tracking needed a plane position, pos-
ture. Aiming at the latency problem which influence the antenna tracking precision on aircraft
attitude angle,a method is put forward based on the least squares. It can predict the posture
data.and reduce the influence of time delay,improve the antenna tracking precision.

Keywords: .east square method; Tracking precision;Data prediction
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Analysis on the influence of S-band weather radar

antenna signal shielding

Wang Ju-Rui

(The 54th Institute of CETC ,Shijiazhuang Hebei 050081 ,China)

Abstract: Antenna is an important part of weather radar system. The basic characteristics of S-
band weather radar system are introduced. The influence of lightning rod on weather radar an-
tenna signal is analyzed. The performance analysis and calculation method of shielding antenna
are discussed. In this paper, the principle, method and program of antenna test are described,
and the measured data which affect the antenna are given.

Keywords: Lightning rod;S-band weather radar system; Antenna
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Study on the fluorescence fingerprints of three kinds of

Chinese patent medicines for Qingre Jiedu

ZHU Dan-dan,MAO Yue,YANG Li-li

(College of Chemistry and Materials Science s Hebei Normal University s Shijiazhuang Hebei 050024 ,China )

Abstract; Three-dimensional (3D) fluorescence spectra of Jinlianhua Jiaonang, Qinghuo Pian
and Fufang Chuanxinlian Pian were determined in this paper. The consistency of fluorescence
spectra of 3 kinds of Chinese patent medicines was investigated by cluster analysis method, re-
spectively. The 63 Jinlianhua Jiaonang samples of 21 batchs,84 Qinghuo Pian samples of 28
batchs and 141 Fufang Chuanxinlian Pian samples of 47 batchs from four manufacturers were
grouped together with the correlation coefficient of 0. 988, 0. 999 and 0. 981, respectively.
The results showed that 3D fluorescence spectra of Jinlianhua Jiaonang, Qinghuo Pian and
Fufang Chuanxinlian Pian produced by different manufacturers had good consistency, respec-
tively. The 3D fluorescence fingerprints of Jinlianhua Jiaonang, Qinghuo Pian and Fufang
Chuanxinlian Pian were established by means of the average method.

Keywords: Jinlianhua Jiaonang; Qinghuo Pian; Fufang Chuanxinlian Pian;Chinese patent medi-

cines; Cluster analysis;Fluorescence fingerprint
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Preparation of gelatin from tannery solid waste by

thermo-enzymatic method

ZHENG Xiang, GAO Pei-ru, QIN Meng, WANG Li-yuan

(Hebei Research Institute of Microbiology s Baoding Hebei 071000,China)

Abstract: In order to establish a clean method to prepare gelatin from tannery solid waste, the
differences of acid, alkali, enzymatic and thermos-enzymatic methods were compared, and
optimized the process parameters of the optimal thermos-enzymatic combination method. Fi-
nally, the thermos-enzymatic combined treatment of tannery solid waste to prepare gelatin
was established. The specific process route was pretreatment, heat treatment, enzymatic hy-
drolysis of solid waste, enzyme inactivation and post-treatment to the solid gelatin prepara-
tion. The establishment of gelatin preparation process by thermos-enzymatic method is con-
ducive to promoting the clean and resource disposal level of tannery solid waste pollution.

Keywords: Tanning; Solid waste; Thermo-enzymatic;Gelatin
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BIIE (Gelatin) 5 F (U B0IR 05 €0, 38 8 2 3 A0 55 S W0 00 B L B2 L UL s 8 45 445 4 2 2L
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BTt A W 4 AR A BR A 7 5 B 11 Marker(40~300kDa) I [ b 50 B4 5 YR A R A 7 5 2R 1R
A Al T,
1.2 REWiEHE

BB CEEA D ; B AR CRAEA 7 s e f% 28 & 4 (L 2R A e AUAR ) 3 4L
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®1 FAASISEHEKRIZHIE
iR TZ

7E 10°C —20°C 54 F . H 2% 300mL MBERRIZ 0 R B 12h, i 22 R IR /K - F /K Pk = K £k pH
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TE 1+ 4 BT L 1Y 26 45 R B 1000U /g (Bl / K¢ 8 = 0. 5 00) B8P 2 1 I, 319 9 W pH
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TE 1+ 4 B EE B 28 0F T 70°COKH Th, BUK & A0 2= 305, B 10000/ g 5801 5 H 1l 14

#L_ N
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FEBR A B 35°C , B A B (B 8h M & 4 T, IR A R i &t 0. 5%.0. 75% . 1. 00% .
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x5 AREEEEXH & AR D
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8 3 2 1 18. 54 3.02
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R 0.29 .01 0.02
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3.3 MRBBTIERNE

3.3.1 MR FFE RETSTEMNT oL 2 _y

20 DN S [P O R 5 A B TR A R R O 21 8700, L
BEHUREEE N 3. 65mPa » s RAMIEH =k A FRBES AR O E
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B OE AR BASETRERREHARAACP-MS/MS) N &£ B &M AL 12 #E KT
WeE . RATLELESAREAZEHX R, XA ICP-MS/MS £ SQ #r # # X fr MS/MS ##
AR E®ME Li.Na,Mg.,P.S.K.Ca,Cu.Fe.Zn.Se.Sr £ # L £ %K ., 4% % # H,.0,,He
NH,/He WAR MR, URERERFTEXH N T R ER TR, ZF EHHERAE 0.001779~
0.9799 pg/L SEE MW, A B X ZH R°=0.9997, B H RIK, A B EHVFTRHF, mirEKkRAE
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Research on nutrient elements of different kinds of meat based on

inductively coupled plasma tandem mass spectrometry

ZHANG Lei-lei, WANG Yan,GAO Zhuo,ZHANG Chun-lin, CAO Meng

(Hebei Food Safety Key Laboratory, Hebei Food Inspection and Research Institute ,Shijiazhuang Hebei ;050000 ,China)

Abstract: The content of 12 nutrient elements in different types of meat was determined by in-
ductively coupled plasma tandem mass spectrometry (ICP-MS/MS), and the relationship be-
tween element content and meat varieties was explored. ICP-MS/MS was used to simultane-
ously measure the concentration of multiple elements(Li, Na, Mg, P, S, K, Ca, Cu, Fe,
Zn, Se, Sr) in SQ standard mode and MS/MS tandem rod mode. Then, H,, O,, He, and
NH,/He four reaction gases were injected respectively to eliminate interference by in-situ

mass spectrometry and mass transfer. The detection limit of this method is in the range of
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0.001779~0.9799 pg/L, the linear correlation coefficient R?*>>0.9997, the detection limit is
low, and the linear regression is good. The recovery rate of standard addition is between
95.80% and 109. 30% , and the relative standard deviation R<<3. 84 %, which means good ac-
curacy. The experimental results prove that the nutrient element content of different varieties
of meat is significantly different. Among them, pork and mutton have higher nutritional ele-
ments and better nutritional value. In other meats, some of the nutrients in fish are relatively
high, while the content of nutrients in chicken and duck is generally low. Through the data
analysis of the content of each element. this experiment more objectively presents the nutri-
tional element differences of different meats, and helps consumers to fully understand the
nutritional composition of meat products.

Keywords: Inductively coupled plasma tandem mass spectrometry; Meat; Nutritional elements
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AHFFE RGP MG P SN AP 5 AR DL Y TR 2 D B 5 R 4 T A ] A 2K Y
12 feg e E & 2 LiuNa Mg, P.S,K.Ca,Cu,Fe.Zn,Se,Sr, ik & fi i 5 % H
SRAE RN B b/ AR B R KA B F MY . AR N H I A, 5 G 1
BEH VI, 1 H 2 5 AR R 00 40 1 A B TAE S i T AR S B e R W
AR T AR, A X & T R #EAT 8CE A6 20 A A S BN & W 2 B T O [H
WM EFRICE 25 WIS E W T T RS E R,

H 7T 2R 2 ARG 30 6 T 32 AR EE TG BOR, Hoh 2 A 46« I 7 96Ot 1% % (Atomic
fluorescence spectrometer, AFS) ™) | JE 1 Wi 43 5% )% B 1 (Atomic absorption spectroscopy
AAST LR A & B TR R T & 56 % % (inductively coupled plasma atomic emission
spectrometry, ICP-OES) | HLBHH & 4 B T /& B 1% ¥ (inductively coupled plasma mass spec-
trometry, ICP-MS) 45, v ] T [ i e A i 22 7€ % (19 HA ICP-OES & #1 ICP-MS
W5 M ICP-MS 7 M0 o 1 A6 HH BRSSP P Ay oo L AR 8 1 P P JRK
A 55 5 R H BB B35 A (ICP-MS/MS) L A [E T ICP-MS, ICP-MS/MS £ R Jk — > 4 20 FF
MY T2 7 —A AR 2k 1o D8 2% » B8 0% 55 A7 R0 HE 5% 76 20 Afr W 7 W 5 - 110 Jo i 504 o R
el B AR K2R BT, Br L MS/MS RE 88 T8 B e 19 F 485 . I No Gas.H,.0,. He,
NH,/He TR, i 7 A [F] 70 28 M0 4 09 d5c 4 25 4 DUB O/ B2 02t CCRO) oy i A B 40k L %K
TR [Ih R A

1 #MREFE

1.1 ##E5IKH
FE AL BENLR G T PR AR XS Y VWG N B8 A AN DA MR L A A 2R A I
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AHEU, 3 15 ADHESL . RSSO T B TR o A1 ) EHIRR RO GAE AR R .

1000pg/mL Y Li,Na,Mg.P.S.K.Ca,Cu.Fe.Zn.Se.Sr.Sc.Bi.Rh.Y £ {44 J& bp N 55
VAW AL R Y R & 0565 %0 B BV-TIT 9 R & b a0 Ak 2438 5770 BF 95 F A BR 5 AT 2N 7 5
lpg/mL(FIGE Li. Y. Co. Tl Ge, Mg) Wi & » 3¢ B F€ BR K /R 28 w5 8 4K, o B R hy
18. 2MQ » cm,
1.2 UF#E5E%F

Agilent 8900 Y Hy JEHH G 45 B 7 A H3 1R BT 3% A, 36 [ 22 HE 48 20 | s Milli-Q B8 2l K HL , 26 [
Millipore 2~ 7] ;s MARS6 13 i 7 M4, 32 [ CEM 2~ /] s BHW-09C 8 iR in #44% o 1 i 18 2 W)
HL R B 2 Rl B 2= SR A BR A W
1.3 XWHIE
1.3.1 Hmma

PR BRI PN 28 RE 5 0. 3~0. 5gCREBRE] 0. 001g) T 18 ik 114 i P9 B C 38 DU 9 & 445 4 fit ) v
A SmL BRI IA 55 3 3~ 4h B 1, 7 B HE M 38 A R 3 A A AT I A O A R T A%
R D BHEBGEIFFFEHER . A5 BCE R R Bk b, T 100 Chn#4 20~ 30min Jii
o MFRAEHBZE SomL R, IKE S B . R SR BOM [F) 25 3R #4725 11 S5,

®1 OWEEBREH

LI TEFHF I /min R/ min i/ e
1 6 3 120 1500
2 8 6 155 1500
3 8 15 180 1500

1.3.2 AFAEIE % BCH)

W BRI BT 2R AR MR IR T PR BR 1 W (5 -+ 95) B 2R B, T TR A b v T A V8 T o 4H IO A
HERIMEI T F MK Ca.P.S. Zn,Cu.Fe . K . Mg.Na ¥ EEF N 0,1.10,50,100,500,
1000pg/Ls FEMJCER Li,Se. Sr W FERS 4 0,0.1.1,10,20,50,100pg/L. RJ5 435 LA JC R
Sc.Y .Rh.Bi NTEL N BRI, B &G AR
1.3.3 ETAALEZAZTMNE

AR50k H ICP-MS/MS R POR AT 1 7 2, R B 2 A v i b Ap e 2= & & . 38
it ICP-MS/MS #1277 , A A AR & WidEbr . R 1 pg/mL B9 Li.Y.Co.Tl.Ce . Mg JLR IR
GV WAE RIS AR ZE 0. 10 rps F% 3 7 22 W . 3 5 WAL #% 76 No Gas. H, .0, . He,
NH,/He HAME T 47T 26 U040 WL AR 2 o 5 40T 19 25 1 H 4k R 08 A OBUH A
O3 PR AR SR, AR 8 A S5 HE AR 251 AR 5 TR AR e R & & 02 J0m 2 il 5
BK,

HR A AN [R] 20 87 77 % - 7 No Gas BT WL BT 82 500 7.89.205 MBS+ He T, XL
i E0H 59.89.205 MY+ H, BEUF M BT 240 Q,=Q,=59.89.205 BB 30, B
TR EER N Q,=Q,=59.Q,/Q,=289/105.Q, =Q, =205 & T.NH,/He Bz T . W
MR Q=Q,=59.Q,/Q,=89/191.Q, =Q, =205 & ¥+,
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1F No Gas.H, .He £ F & 4LW (CeO/Ce)¥I/NT 1 %, WA (¥ Ba™ " /¥ Ba” ) /NT
L5% A B RSD #5/NF 5900, # A B s . AR SE50 R R ICP-MS/MS feff T4
AR RE D34 1550W, 4 B S 4 0. 9L/min, 55 B F KK &4 15, OL/min, R
WREH 8. 0mm, HARMMIESEHILE 2,

* 2 ICP-MS/MS L EE5 %

BEE 211 No Gas i  H, 5 He f53X 0, B NH,;/He #zX
PEPOE R/ V —11.6 —11.6 —11.6 —11.6 —11.6
Q. fi % BT/ V —5.0 1.0 —5.0 1.0 1.0
Q. ¥ s/ vV —3.0 —18.0 —15.0 —10.0 —12.0
il 428 il <A / H, He 0, NH,/He
ilf 488 b AR i it/ Lo min ! / 7.0 5.0 4.5 4.5/1.0
I\ e v TR/ V —8.0 —18.0 —18.0 —3.0 —5.0
VR A i IRz T = S ol O R Ll i vt Rl S I 7 R I v = 2 o 1 N (O o

MIS/MS o AR 6 36 B 1A TG 36 0 15 5 00 B L4 R S P 5
1.4 HIEAEFE

I Agilent MassHunter 50 TR S FEH P A ERS 4007 004 204 LR 28 3155 9
TR I E SR .

R PR DN G R A9 % B R A A0

(o —py) XV X J
X = G R T = AT )

A X WIRAE PRI UG ER & / mg/ ke ok mg/Ls o D URE 58 9 P 15 I G 3R A9 SR W %/ g/ s
o0 B PR H 8 2 T T I e/ 1.V BV B L 4 A
o R FREUT B BB o mL 1000 5 R 5L

2 HRESMH

2.1 RETHEERAGE

AR R AT SQ PR ERL AT MS/MS #1458 2 [] i I %€ 22 oo 28 v B2, ) T AS [] A5 =X
RV s AR R A o i 8 5 £ % B i S T AT I BR . #E SQ AR ERE KT He A S
558 I Rl AR AN N, A >Y T ICP-MS, {H R RS & . MAE MS/MS BT ARt R B+ 5
R AW - R R S /W iUy WL R VA i e s i = A (T S AN & S R (R 2 SRS
Q,=Q,. A, TESMANFR I T 2R Alf 158 IF o 25 e A2 I N, T L0 1) A1 7 5 1 B & 2 ot %
B UL BN Q Al Q, A MEAT BEE L AR N GRT M A% B T DA SRORS o 8 B2 8 R B 0 T
T BR TR . AR SCSe i o 2 B9 [ 28 BT i 4 A WL 2% 3.,
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®3 FELRRESHT

HEvAS X A A Jo 2 % G SRR RS
"Li MS/MS NH,/He Qi=Q., =7 JAS B 3
*Na MS/MS H, Q= Q.= 23 J AL 5T 1%
“Mg MS/MS NH,/He Q= Q,= 24 J A T %
Ip MS/MS 0, Q.= 31.Q,= 47 TR
3 MS/MS 0, Q,= 32.Q,= 48 R
YK MS/MS 0, Q= Q.= 39 J AL 5T 1%
“Ca MS/MS NH,/He Qi=Q,= 44 JE A 5 %
“Cu SQ He Q.= 63 Jo i T B
" Fe MS/MS NH,/He Q.= 56,Q,= 90 TR
“7Zn MS/MS H, Q= Q.= 66 JE A 5 %
" Se MS/MS H, Q=Q,=18 JE AT 5 i
Sy MS/MS H, Q.= Q,= 88 JE A S i

2.2 HREHZRKGHR

R SRR BB e i SR, BC VR B b v AR A L AR R BT A ST % O VR R AT A A DU, DL N AR T
RN E N AP AR 2. SR A5 20 DL X Gl B 50, LY Sl kg 07 {8 0 £ Pk S04 s v
M2, etk RACILER 4. 38 X2 R WEEAT 15 2200 22 , DLOC R A o 22 3 515 B Rl T R A
MBI SRR E ., SSRME 4 PR, 12 RN TTENEEHXERBBIFERER =
0.9997) , BV A 31 [ N e MR B 4 5 G 1 IR AR 7 5% 8 00k B2 AN, IR T BAT [ K1 ot 22 A A
FRifE T %

x4 BURZUESCEMKHR
] {37 & WARTT R LMERE/RS KM/ pg/L KRR/ pg/L T RSEROKEE/ pg/L

"Li Sc 0.9998 0~100 0.008078 0.01795
*Na Sc 0. 9997 0~1000 0.7519 60. 3
“Mg Sc 0.9999 0~1000 0.06553 1. 205

'p Sc 1 0~1000 0.2612 1.038

S ScO 1 0~1000 0.4098 13.09
YK Sc 0.9998 0~1000 0.2471 17.09
"Ca Sc 1 0~1000 0.9799 7.452
%Cu Se 0.9999 0~1000 0. 07566 1.611
“Fe Sc(NH;), 1 0~1000 0.1919 1. 647
Zn Sc 1 0~1000 0.1646 1.109
" Se Y 1 0~100 0.01316 0. 002533
¥ Sr Y 1 0~100 0.001779 0. 04954
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2.3 hndREW &R E

R T 2 B 3 A A DA i B R I A M AR DR A IR A T X AP RE S R T AR
AR B0 RS AT A 3 W 459 A3 1 i 5T 28 09 i b DI 3R AE 95. 80 %6 ~109. 30 %0 2
] , RSD=<3. 84 %0 » FRIAAR R LI I VL R R R E LT . Fr A JC R INbRES SR Wk 5 iR,

x5 MiEERNMNREOKEREESE Y

JLE JbR(E/ pg « L) MEfE/ pg « L RSD/ % TRl &
Li 20 19.16=+1.65 2.54 95. 80
Na 100 97.34+4. 84 3.22 97. 34
Mg 100 95.60+1. 28 2.29 95. 60
P 100 103.0940. 75 3.84 106. 09
S 100 98.71+1. 14 2.21 98.71
K 100 102. 44=+2. 30 3.69 102. 44
Ca 100 104. 30+4. 65 2.13 109. 30
Cu 100 99.40+2.68 3.17 99. 40
Fe 100 102.06+1. 32 1.76 102. 06
Zn 100 96.60+1. 16 1.65 96. 60
Se 20 20.64+3.18 3.11 103. 20
Sr 20 19.8540. 22 2.66 99. 25

2.4 HFmillZE

AR 7 R TN E TS A CAD B (B) K A (O VAR (D) VR 1A (E) Tuph R S i B3
Al = AL R A9 3L 15 SRR A AT Z 0 RN E L B R R E A IE 3 UL IR A R AR 6.
o6 HmOWMER

Li Na Mg P S Ca K Cu Fe Zn Se Sr
A—1 2.93 244 8.26 45.1 64.2 0.163 54.7 0.089 2.06 7.46 0.846 14.6
A—2 1.62 206 8.75 47.3 61.8 0.131 52.1 0.103 2.18 7.45 0.833 12.6
A—3 1.13 226 8.34 46.7 65.5 0.183 55.3 0.111 2.23 7.34 0.997 17.3
B—1 11.3 16.5 3.69 45.6 34.7 0.454 64.1 0.0211 0.611 0.314 1.53 2.34
B—2 11.9 12.8 3.89 42.2 38.3 0.443 66.2 0.0564 0.578 0.268 1.67 2.67
B—3 10.7 13.7 3.954 43.5 34.6 0.379 67.3 0.0334 0.569 0.246 1.34 2.94
C—1 0. 964 179 169 2341 1641 26.1 3467 0.377 5.34 16.8 213 34.6
C—2 0.902 184 190 2125 1550  25.4 3306 0.429 5.22 17.9 208 39.9
C—3 1.12 194 183 2348 1634 22.2 3736 0.416 5.46  18.3 201 41. 8
D—1 28.2 24.5 2.94 8.45 12.4 0.378 843 3.63 2.67 0.0344 397 7.54
D—2 21.9 21.6 2.82 8.21 18.25 0.369 838 3.85 2.135 0.0335 389 7.81
D—3 27.1 26.2 2.61 8.37 16.7 0.416 844 3.94 1.84 0.0461 403 8.01
E—1 4,47 3521  86.4 2613 1379 12.6 1244 2.87 7.34 11.4  49.3 167
E—2 4.95 3451 83.2 2473 1249 11.4 1339 3.05 7.51 10.1 45.4 181
E—3 4.09 3268 84.7 2946 1346 13.2 1287 2.96 8.03 13.2 44.6 184

0BG 87 N mg/kg, Hirp Li,Se.,Sr 7o R 50 567 4 mg/kg X 107%,
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MEER AT IR XGPSR A R FE N O [E RZE R LiuNa, Mg, P.S. K. Ca,Cu,
Fe.Zn.Se.Sr i EZ M wES T B, Hp , Mg S\ K. Zn TEEBA P& EZE T HE
W2 Li.Cu.Se TLRIEBRN T S EMMER L M ERNEA KEF Na,P.S.Cu.Fe.Sr ot %,

3 e

RS2 56 3 Ao A SR A A B AR AR R B B R (TCP-MS/MS) I 5 A (5] 5 (R 25 1 12 g
FRILEMNEE . FKROETEESREMMZIMER, R SQ FrfEF T MS/MS 5 F1 5
=[] s 3000 7 22 b o 2 W B AR AN [R) R 7 AT DA o % & A o i A B i O KL T R T L R
FHAE L AR TG R IE T R0 B2 45 J0 W B 55 o 38 3 X SEBRse i R 47 4047 & B 0
I Mg.S.K.Zn JCER & f i ; Li. Cu. Se JC R 7E 1 A H & 5 A XT38 2 5 1 = PO I 35 4 K it 1Y
Na,P.S.Cu.Fe.Sr o0&, LB R LIIEH. AR PO SAEENER LR MEAR
(X G fe) v, 8 S 10 8 S O (A X ¢ v TS PR RTA PR) o 1198 3R 0 3R B i 3 ol fR AIG . 3l o X
AN TR) PR 2 P 35 00 28 i T VR 0 L A DR ISR R I I A R T O S L T B A A &
T T T PR i B 3R 0T A R AS R S T SR T B R T R

S E

C1] 2R Of BNl T, DR A JEE IR 5 AR BRI 5 i hlms S8 % [T 1. b [ BR 22 Be B 11 2019, 34(02) : 190 — 196, DO 10.
16418/j. issn. 1000—3045. 2019. 02. 008.

(2] -, b 0 3 [ e B 1A 600 98 AR A S 44 ) W —— B 7 XSO0 B e ik St B TR LA/ ATDS BERILT ], vl [ A ol K2
2F4R .2020,25(01) :180—190. DOI: 10. 11841/j. issn. 1007 —4333. 2020. 01. 20.

(3] FEEH.PHM.EWE . AF. ZRG ARSI YO0 R 5B A REE )™ #5250 [T, & s R4, 2020,41(18) : 303 —310.
DOI: 10. 7506/spkx1002—6630—20190722— 289.

(4] B X507 SR ZE 76 45 5 Bl & A b 9 o 3 0 B8 SR [T ). & W P8 5 0T %2, 2017, 38(06) : 21 — 24 + 103,
DOI:10. 3969/j. issn. 1005—6521. 2017. 06. 005.

(51 R 5 P JEE L AR AR A [ P 2 £ i LY A U (At T 3R A0 20 A B 5800, 0 Tl B4 2013, 34(20) : 365 — 367 +
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(1. KR PE, R 30038452, b RUFTE K22, db . 100875)

W EXTHENRB.SAFTEFERE A e ZME 7 %4 20162019 4F 3 2 # 2 B K
HrERMEXREERGLAEAREMNRERANELEXTENSHEH#RTHE, XL T W
HEH#HATTHN,ZA (DA 4 £,2016—2019 FEEWNELFETEEKETHRESL, Y
EZRURN;PAFEAAT-8AMIO AN R EEGER AP T8 AXEERE;ANA_M
FARXEERA AELAZ X EEGE; E4 A XEEEAVERN“HR AL E—XEER
BEHAEF+—, QDOAEFTHEL L,2016-2019 FEARNB A EETEZEF FLBTFN\K K
K. 2017T F B FEEUNKR, FANEXTEENEAEHNTRAS . EANLXEELHE
FHHAHEBETREHGM; D BRENEXREERZP A I ETHRIHF NBRERE . F¥E
o Bk EGMRBEE N L ES N NEEYH.,

EBR:AHKFERERX; HEREGNEXEE R0 nEE

RESES F592 SCERFRIAED . A

Spatial-temporal characteristics and influential factors of network
attention to scenic spot in Jing-Jin-Ji regiona tourism

demonstration area: based on baidu index

CHANG Bian-rong' - CHEN Qian' ,ZHANG Rui-ying' , YAN Qiao’

(1. Tianjin Agricultural University , Tianjin 300384, China ;2. Beijing Normal University s Beijing 100875, China)

Abstract; Based on the baidu index, this paper used the seasonal concentration index and
standard deviation ellipse to study the spatial-temporal characteristics of the network attention
of the most representative scenic spots with the highest network attention in the Jing-Jin-Ji re-

gional tourism demonstration areas from 2016 to 2019 and to analyze the influencing factors.

Y75 B HE 2021 —02—22

ELWB . KAmHEAH T H (2017SK087) 5 “+ = 7 I 7] K 1 17 5 &5 2 1 A1 35t 1 BA 3% 332 3T %l 1 H (TD13 —
5093) ; B 4t & Bl 2E H 4 (18BRK022)

YEZ B A AW (1987 —) & I PGP A Wi, PRI, £ N GIS 25 8] 43 Hr . 95 U6 37 5% 428 Ja 5 1T 1) B 5

BEEE IR (1980 —) Lo, LG PHAR A, i, @ 380452, 3 2 DA S i Jife b HEELTFF 5
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The results show that: 1) In temporal distribution, the network attention of scenic spots gen-
erally show a decreasing trend and the seasonal difference is getting smaller and smaller from
2016 to 2019. In terms of mothly distribution, April, July-August and October are the peak
months and July-August is the most popular month. During the week, Tuesday and weekend
are the lowest points of attention and Friday is the peak. Golden week attention has an obvi-
ous “blowout phenomenon”. The May Day attention peak earlier than the National Day. 2)
In spatial evolution, from 2016 to 2019, the network attention of scenic spots focuses on Bei-
daihe and Badaling Great Wall tourist area and generally presents the spatial distribution pat-
tern of “northeast to southwest”. The attention center has been moving to the southwest in
the past four years. 3) The spatial-temporal distribution of network attention is mainly affect-
ed by five factors: policy support, leisure time, seasonal variation, special events and popu-
larity of tourist destinations.

Keywords: Regional tourism demonstration zone; Baidu index; network attention; Spatial-tem-

poral distribution;Jing-Jin-Ji

0 3§

S 3 Y 2 TP LK B B AR R — OB iR i . 2016 4R U FR TiF JR 20 UK A
T 500 A K4 Ui W Vo X BT EE 4 B, 2017 4F 3 H A BURIE IR S A BURN TAEHR S & XF
i il A JR Ty 1) Y 2L . 2018 4R 3 A [ 55 Be A T KA (O T 1k A bR Uie AR 1 3R
RO 2Z )5 A G T5 WO AR AR 5 SORE K R 4 30 Y Y R R it 4 R 4% i 2 9 R A — it
S BOIR i K R SAT X, B TR )Tz R TE

ite 2 o S5 DX 9 4% O e e it 2 HE U O R R L IR I S 9 2% R BB U A R 0 T IR
A8 A R B 73 B 5t XY R0 265 5C T B2 o 5t X B S B EOR FBE. A 2006 4F 7 AR
BORAS F R S A S TR PN A 2 3 X i i 5 DX 0 2% 5 T E B BIF S8 AN 0 22 . 7 a1 [
Shef B K 2w AT W Bk BUSE 6 N 22 38 20T T 0 B4R 20 30 0 24 35 T iRas JH o 5
G B BO AT 00T . FERFIE N ZE b BN H AR R h T M R R AT 8 T
246 DG T JBE 14 2% A LI ASE A J 3 TES A )y T 5 [ DAY A F 5 4 Th T 4 D O b D 465G
B (1 B 23 A R R R L e PR R R DG B R AR e 2 T e 2 TR G R L
Je 2 it BTN R B 2 G B A I A Y R G A L X
A Bl 2 e DX T 2 S JBE L o A A RS — S DX 0 28 S0 JEE S T 98 SR 401 A T 5 %
T A SR Ui s 3 DX i S DX 46 50 BE B 2 4K

FUHESE BRI PR & R X AR AR R R EZ 5T R R BB XKz — . 25k
e ) 32 1 AT G B B IR R] A R 114 T R R K G ) 56 5 5 A Al E A DR U SR i 3 [
RRER LSRN, H R st I A ORI 7S 9 DX R N 48 O T I 48 o A A BE ST . DR, AR
BT 5 138 A PR 3R 3l 25 0 A B A R 907 7 Y DX S A O T B 1 R s R AR B L i A 3R L Ok F
o I 2 AT LA A T LA | 25 18] 20 A 5 R S D i i SEORE S 1D R A i B e Sl R i s 9 DX
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37 PR BT B SR 4R IR 22 A
1 HFERESHRATE

1.1 HEkE

2019 4F 9 A ST AR WE AR A AR 1 B it 71 A 5 KA Uik i 75 8 X 44 B, Horp U S
DA 7 A DXCEAES 0 531 Dy I 50T A SE R IX L PR 58 DRIP4 X, R T 8 6 DX % 3T B 45 Y
Z 52 1 T L DX HRER T v B AN GRS B o TR A SO FR o B0 2% S T 2 v L R AR
PN I T S5 R O BIE TR G AR 1T RS BT 15 i SR DX 48 Bk O B TR /R IR K B % T
YR A TEE) B L AL g S AR A LD BEAT R L R BRI O 5T S AR 2016—2019 4F
M BES R AR . SR FAE IR T 1 ¢ 400 U v [ A b PR AE BACHE . f B ArcGISI0. 2
- £ A Sl DX AR 0 5 A 4% O L A
1.2 #HRAE

(DZEWHREREBR) F AT —A8dR MR 220 i ARy,

R=/>7 (X, —8.33)7/12 (D

AL X, A PR 2 A R T 0 T 45 1 8. 33 RTE 24 X B 0 B
R B S XA H 48 S T S A M A LU (B LA 100, R [EMOR, B SC i EF 1 22 5+
R IR E 2 2 SR 5 e 22 o U W O T B 2 1 P 2 i/

(2) b E2ZE M 15 (SDED 387 2 12 757 ¥k [ I X5k i &840 99 77 18] R A £ 45 20 B, BE 08 I\ 22 T A
JEE IO 3R 2 [ A B AR AP R o R 2 B0 G [ e T AR R T e R e e
1 AEAIE ST P 23 91 275 5 i 0 295 5 T 8 0 A B A X 7 B L AR AR Y BT AT 1) o A SE L T
[ P e TR H AR T5 1 o R il L SRR O T BE S [ 0 A B R, T R A 22 R, B
AV 152 o 25 R, S 3 88 23 (8] 3 A 7 1] 1 e P A

2 FEREESHREREERSSAMEXTENNZESHFEDN

2.1 BFE4HE
2.1.1 HFTF4ie

H 2 1 AT %0,2016—2019 4F 3% X 8 5% s A0 S I 4% G T B 2 R Rt 34, Hir,2016-—2017
MRS AR ROCTE B BT (H 2017 £ 2019 4R B R BE X 5 DIAE 22 H R R A5 e AR AT .
FE LR R, AR SCIA Ry 2 o A B DX 4 B R U 2 R S % T 0 I U 2 X B S A O T R
] X DX IR R (4 DG o 1 — 2B TR S o G R B ) ZE T AR R R FE Ak, T DU A R B IG
AT, SR S ST FE A AR R A I B A H T 1 A0 F T 22 R OR EU)N

F1 20162019 FHRRXBESFENEXTENZTTEFERLY

Ay 2016 4F 2017 4¢ 2018 4F 2019 4F
e 135098 143054 117392 102659

AT P R R 3.5861 3.5482 3. 0495 3.0966
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Study on the coordinated development of Beijing-Tianjin-Hebei

pharmaceutical industry from the perspective of industrial chain
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Abstract ; Pharmaceutical industry is one of the key industries of Beijing-Tianjin-Hebei coordi-
nated development. The paper analyzed the development situation of pharmaceutical industry
in Beijing-Tianjin-Hebei, and then explored characteristics and existing problems of Beijing-
Tianjin-Hebei industrial coordinated development based on sub-industrial chains of pharma-
ceutical industry. The paper identified three coordinated problems including insufficient re-
gional supporting system and institutional guarantee, excessive gap in innovation ability, and

fragmentary industrial chain. At last, some suggestions have been proposed.
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