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Preliminary study of secrecy classify in the area of Aerial geophysical and RS

ZHENG Xiangxiang''?, WANG Ning', CHEN Yao', LIU Qi', FU Xiaoming'
China Aero Geophysical Survey and Remote Sensing Center for Land and Resources, Beijing 100083, China;

2. Institute of Remote Sensing and Digital Earth, Chinese Academy of Sciences, Beijing 100094, China)

Abstract;: With the development of geological survey informatization, the contradiction between the
utilization of data and secrecy management in Aerial geophysical and RS is becoming increasingly prominent.
This paper focuses on secrecy classify, review and summarize the related work in geology, GIS and
oceanography,based on the study of classification of Aerial geophysical and RS data and confidentiality
regulations, preliminary build up the judge element set of confidentiality, which contains Scale, GIS, Aerial
geophysical and RS and the accuracy of space position. And propose the principle of secrecy classify,in order
to provide support for sharing of geological data.
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Comparative study of aeromagnetic gradient data measured and

calculated
JIA Zhi-ye AN Zhan-feng ZHAO Ting-yan
China Aero Geophysical Survey and Remote Sensing Center for Land and Resources, Beijing 100083
Abstract: By comparing the gradient data measured by AGS—863 tri—axial aeromagnetic gradient exploration sys—
tem and the gradient data calculated by acomagnetic AT data, the trend of change is basically consistent and the abnor—
mal form is similar. Compared with single probe aeromagnetic exploration system, the aeromagnetic gradient survey
system obtains more ground magnetic information, founding more abnormal information in transverse gradient and ver—

tical gradient, providing more information for geological interpretation. The calculated aeromagnetic gradient data can

not replace the measured gradient data at Present.
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Linear Features Extraction of Gravity and Magnetic Data Based

on Hough Transform

Li Fang, Wang Linfei, He Hui, Li Jing

(China Aero Geophysics Survey & Remote Sensing Center for Land and Resources, Beijing 100083, China)

Abstract: Using of the gravity and magnetic data to determine the boundary of the geolog-
ical bodies is an important task in geological interpretation. However, most of existing edge
detection methods are based on the combination of different derivatives and therefore, they
are very sensitive to the noise. For this problem above, this paper analyzes the principle of
the Hough transform proposed in the process of digital images, and applies Hough trans-
form to the interpretation of gravity and magnetic data. The linear features extracted from
gravity and magnetic data with the Hough transform correspond to different tectonic
boundaries and faults. The analysis of theoretical model and actual data shows that this

method can extract the boundary information of gravity and magnetic data accurately, and
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has better noise robustness compared with the conventional ones. The linear characteristics

by using the Hough transform provide practical significance for the identification of tectonic

boundaries, the division of tectonic units and the analysis of fracture systems.

Key words: gravity and magnetic data; linear features; Hough transform; fault identification
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Quality control and valuation for digital aerial photography in coastal zone

CHEN Jie"?, GAO Zihong', DU Lei', LI Jing'
(1. China Aero Geophysical Survey and Remote Sensing Center for Land and Resources, Beijing 100083, China;
2. Institute of Remote Sensing and Digital Earth, Chinese Academy of Sciences, Betjing 100101, China)

Abstract: Coastal zone has the characteristics of wide distribution and tide changes, and it is difficult to find
ground control points in coastal zone. However, using airborne POS and digital aerial photography technology
could overcome these shortcomings of traditional methods. Because the quality of the digital aerial photography is
the determinant of result accuracy and geological interpretation, it is necessary to evaluate the quality of acquired
digital aerial photography data. This paper firstly analyzed the operation processes of aerial photography and cate—
gories of results, selected the index elements which can comprehensively measure the quality of aerial photogra—
phy, and then controlled these elements to improve the final quality. Secondly, based on the weight given to these
elements based on the expert experience method and mathematical statistics, the authors proposed a weighting
method involving total factors to evaluate the quality of aerial photography. Finally the correlation between sub ele—
ments which influence the quality during the obtaining and processing procedure was identified. And this feature
could be used to improve or control quality elements to achieve the purpose of enhancing the accuracy of results.
The valuation for aerial remote sensing data of Bohai Sea coastal zone shows that the overall quality is excellent
and it matches the actual mapping results. The precision of the results could meet the needs of the coastal geolog—
ical survey, and the quality control and valuation methods are also feasible.
Key words: coastal zone; digital aerial photography; quality valuation; weighting method; quality elements
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Application of Isolation Gatekeeper in Geological Data Informatization

Liu Hongjuan

(China Land Resources Geophysical Aviation and Remote Sensing Center, Beijing 100083)

Abstract: This paper introduces the principle working of isolated gatekeeper (GAP) and compares its advantages

and advancement by the research on network isolation technology. Combined with the characteristics and application

scenarios of geological data, this paper also explained the application practice of isolated gatekeepers in geological data

informatization.

Keywords: Network isolation; GAP; Stripping of the agreement; Informatization
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Absolute radiometric calibration of ZY-1 02C satellite based
on remote sensing and geological test field for comprehensive

application and resources evalution in Hami, Xinjiang

WEI Dandan', XIAO Chenchao', LIANG Shuneng', GAN Fuping', WEI Hongyan'
(1. China Aero Geophysical Survey and Remote Sensing Center for Land and Resources, Beijing
100083,China;)

Abstract: Radiometric calibration is a key step for realizing the quantitative application of remote sensing data. In
this study, surface reflectance spectroscopy data and atmospheric optical parameters of satellites at high and low
reflectivity sites were acquired in remote sensing and geological test field for comprehensive application and
resources evalution in Hami, Xinjiang. The radiometric calibration coefficient of the ZY-1 02C satellite was
calculated using the reflectance-based method, and compared with the officially released result. The results of this
experiment will monitor and revise the radiation characteristics of ZY-1 02C satellite, further promoting the
production and application of China land and resources satellites.
Key words: ZY-102C satellite; absolute radiometric calibration; reflectance-based method; test field in Hami
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Research and application of data processing

method for core imaging spectrometer

DONG Xinfeng"?, YAN Bokun'?, LI Na'?, ZHeng Zhizhong®, YU Junchuan'?, LIU Rongyuan'? CHEN Yaowen*
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China;
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Resources, Beijing 100083, China,
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Abstract: In recent years, rapid development has been made in the application of rock and mineral
spectrum analysis and recognition, and hyperspectral remote sensing to geology and mineral resources.
At the same time, with the continuous upgrading of the core imaging spectrum scanner, it provides
important technical support for the collection, analysis and application of core spectral data. In this
paper, the main technical processes and methods of data processing and information extraction are
described in order to meet the engineering application of core imaging spectral data, and the results of
altered mineral information are analyzed and evaluated. It is believed that the spatial resolution of
hyperspectral data obtained by the core imaging spectrum scanner is less than 1mm, and the spectral
resolution is better than that of 10nm, which provides new and important technical support for the fine
mineral mapping, lithologic structure identification, diagenesis and metallogenic environment analysis
of core boreholes, and will be used in basic geological research and deposit formation. With the gradual

application of core imaging spectrometer, how to deal with massive core image data quickly and
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efficiently will become more urgent.

Key words: core imager, hyperspectral, image stitching, matching degree, information extraction,
remote sensing geology
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Study on secondary development of GXL in domestic satellite

data processing

ZHANG Wei, QI Jianwei, HAN Xu, FU Zhengbo, WANG lJie

China Aero Geophysical Survey & Remote Sensing Center for Land and Resources, Beijing 100083, China

Abstract: The GXL (Geolmaging Accelerator) is a new generation of distributed remote sensing data
processing platform, which has fast, efficient and flexible features that plays an important role in
domestic satellite data processing. In this paper, the MVC (Model View Controller) framework based on
GXL has been analyzed from view, control and model respectively, which explores the secondary
development of GXL by developing new algorithm processing module and distributed deployment that
could enhance the satellite data processing function. An experiment of domestic satellite (GF1\GF2)
data processing was carried out in this paper, which shows that the secondary development of GXL is
not only flexible to expand satellite data processing, but also to improve the productivity of domestic
satellite products, which satisfy the needs of various industry better.

Key words: GXL secondary development, domestic satellite, algorithm module, processing flow,

optimization efficiency

637



BEBMEYRERBIERE
S5MRERITRIE T
GOSN T RS R S Sl SRS

1 o 1, 2 S 1Sz e m ]
ﬁ%ﬂzﬁ ) Iz/zﬁ‘{lil ) j%ﬁ/@“ ) ré'jjf\iﬁrn‘f"c
L. [ E SR s PR G, bR 1000835
2. R E R B 18 S Her IR AT T 18 R X s, bt 100101

FEEE . g R R SR AR R, AR, AR APERHEE R, mHREREENR
X R AR E RO S R A el . RSk BRI RN LRI E , JT RN R
e PR R PO B S A E P . O R B S MR AU B A AR E it R S R
BB, RIHIRE . AT S YR A U Rl A DL B R B AR IA T T AT
TG B 3 0 2 AR KR R PR R S B 2 R SR B R S SRR ], R R 2% A 2 AT X R
THAIBRIREAR N TR . RIIRD I EIE LIRS FLRAS, T HR G SR il Fib A 5 I h 35
VIBRAR B 5 A TR ROR, 3R e W RN ER L, SRR DR IR IR R & M KA R RE T . IR IR
AR RS A CRAR BRI, ATy JR RV M DX 2 7 Ml SR 85 DL K B K AR AR S8 7 W PP R B ROR 34
KRR MR, WIS R BdRAE s BUORERERIE

WisBEA: 2018-06-15; f&ITHHA: 2018-7-15
HEWB HEBFRRERTE (FH%S: DD2016015013. DD2016015007. DD2016015004 ) A1 -+ 5 5 &0 7 2 Hhy Bk ) P 08 Jak o i sz
WEHFFEELTHE (WH%S: 2016YFL1S) .
B—1EEEN: TkoET(1964—), 5 14 HE gom g TREI, £ BN FEEL I B AT S BT 7 ARME 7T - E-mail: zhang_zonggui@qqg.com.

638


mailto:zhang_zonggui@qq.com

1 51 5

LTI L T SR Bl BB R
RIS RS B SR REL R AT It
SELTAN. LT, LA K - i R
(B, WHOREL T, . . B R
BER, PiEE R 20 E B8R . L—FhE
GRS L T T W R R
A, IFELS BRSO IO R R
KA 4 FFARSRIT, 2B, RS T AR
4 T 4 A6 P2 SR B S, M
BB TH0 R B G F A P T 1S
ARSI I L, AR Z O H 2 R
B

L2 AR R H B M 22 e LA P A
W 1A, P K (L) SR e
T IZEGR B Hh R ek M B R Hh B . HhSi . AT
PR SURTZA L RSB, P &
ARG, B AR AT Hh B R —
S TREE UM B AR . 40T,
AV TR I . YU 5 A A TR B L
T TR B UM R A TR A R S (LR,
IR YR OB, T R MO 5
R A MM O A B S R I, BB
TR, B AR, SLAER 3
T DR B SR DUR I = 4E S (B4R A Al
B AP, ST A R 7
[BRFES 2S804, MImIRFREHE. 2GRl
MO R A, B A R T R A R A 2
CHUREE S HTAE J1, A M S
EHR ARSI, (R AR

2 MR E IR R GEE AR
PR AN K e e 35
2.1 fZMIRERBARGEEHRINK

YIRS 1SS B TR 2R R s R A5 o
BOUWEEELE, SHASHITRXEER, IF
BiX (s B R0, AHEH . %
By ACER . ARREESUR PEH AR RS SIS T 1)  A

639

VIRRE RIS S R Rl G A 255 N A 43 # )
.

(1D MEYHRERRGTF SRR

BUHR,. BRI E ML TP & LR
HCHUE , AN RE SR s e R (280, PR AR
W REE SREUR — I AR IE 5, G FIE
MLEE N Har, EbR i s PRiE e
ARBIE 1 SN 2 7] CF I i s )RR IR Bk
PRI ARLE Bt 75, @i K1 Hy Vista A1 Fugro
NEVERRT WIS, B YHRSE 2R R B %
AR S, R T FERERIGEREE . &
IS HEER L FURAD G s, AR
G553 M SRS A LR AN [R] L8 1XTB) P (R P2 TR
TESR LR AE, AR T U T RS IR 1)
FERIKT, W TR E SO AR A
B FEUMSMREXHATIE, RN#T2
JCEHE R A, MIZRHEEA 200~400m, A7 b
SRR AN SR B ) (R ORI, 7 [R]I
A8 Y A AR

“of— FHAIA], E 863“fi A BRI EL ) A B
RAGDUH SR, B LIRS YRR & O
FI I BCH AL T DR S5 IR ALY, BT T TR
HEMTYHRSERGEMERS, HENFE
KA D IRES SNSRI A AT T AR
HE AT, IRIT TR RS R (L D
FREIRBOCTH B R B BER, WEEdE
L FRENE RGN E R SRR, T
SRR AL LR LA B RGIEAT T — P
ik, FFAERTERG VIR TP T 1 5 T
VIR SR L5 A W) 25 S FH RS

(2) MZEYHRERBEREARTE

S IN, 22 R R VR AR P Rl 0 B i R
7 THI (1 I R B e R R A Y R R A
[ 53 B 22 AN RS G 0 S 0 0 & el DA S A
[l 3 AN S R R . SR S
BAREREA, LG 1 200 Hdfs 30 4T Al F0 25
B W I AR RO 22 Y 2= B b b B
K71, BGABEZFEMEGTHRA=A O
HERPTEAR MBS . REEGEA . H AN



IR, DIERIGRIIEHARN: QBB
RIS R —ME RS RIS & k. X
JIEAR S Ty M AT B A 4 o 25 A B4R AR
F T R S AT PR B S AN [ fA R G 4%
Pt — PR RHTX . @ BRI EEAR T E AT
Go B PEEE L5 A A5 R R R BRIk
G ENHZMECETT S RE S R A E
HE A SIS 2 P 7] SEAA AR LR R, 57
AFT A0 AL B A — 5 e B X4 3 A P 25 P R R AN AR,
DAL 25 b i3k 47 it b SR BE 72 R B2 R 27 6 VPAN

(3) MZEVRBBRERERREEGZER
BERLF

HAT, BRis PR 18 RAE 2 IR S 40
HEGEE RSN, SEERKETN, R
WA B A AT SR A R T, A
E N ANEA — SR A AT TS, JERR T
— 5 (RO o T Jon 52 OK b 25 JR FA  y
Bk (y BTZehah. EERETOCERD, gL,
5TMEGERE S, HAERE S ERIIX 5 T
KUE TERAEAHM (Harries %5, 1999), FHR
TH TR S EX o TS A, AR
ARG AT G T EED DRI . FIH TM 5%
A SAR SR, 456 T T RINIHEGORL, FEFE I
PR Wigdar, A M7 AL T 2Rk A
MARF, E = A BRI LR G A PR 2 T
BUFHIN R TSP, 2014) MRABREIR I 4AA
FIE W L p vk L LR B AR A BRI, 7RISR
AEFEBRITFTIX A T™M SR 5 6 Bk (X7, eAl]
FI UL B RS R AT B, AR R B R i 1)
SERE CRETSMID 5 E R A
PRI, SRR SR T AR s, e
I PR W 2 T VERT G TR T T 328,
SESRR KGR/ T EAER & SR RS X (R T
P4, 2014). @A ASTER A& 5. 7. 9 BN
BIERHEE AT BRI CBR . B, B R. W
SRR BE, EREAL T B P AR R
JSRES X AT B kAR E 1] (Ranjbar 5, 2004),
SEIRAF B T 528G X S A B Bl AR 1 . F
HFT . P TM FITRAEAE X Wadi Allagi Hi[X )

640

AL AL X 34T TR 5% (Ramadan 2§, 2003) ,
FIH PR TM SR H TR A e B o =
S YURBAT IR 5%, FI IR 204 T
B AT A 9 FEL RS A6 7 T

TEE, fECAESEHIIX 1: 50000 LEAg) Rt 5
T 8 R SR SR AR AT I 5 S,
BEtib BT SRR L . AR R IR R 45 A ML TR
KI5 H AR sAS h E R AR s &R,
PRI TE RGN 3 B8 FRR AR N AR S 55 b i 2
TG, IR AR SO bR S R BIE BT D) A
JER A TR AAE 1) o A a3 (R4, 1992).,
FE F e X 1:50000 Eb A RUX i A4 36 b 5 F 7 v
B F T ARG E R B Ml A A HE R B SR K d P
B RhA A 7V, I Al B R R i A
PR TR FRAES S HEH, 358 70 X I A
ERIARRE ), R T X A AR ARG T 2T 1Y)
DR R A 7 HUORASRRAE, @57 T XSRS b i
Fa) 3 (1 45 R RE SR AR R G A0 T™ R, &8
THS ey, ot 7 Bt X R R i[5 2 (8%
HALE, 1997). FIHEGIHZ. B, R
LB RS SRR AT THS Bl &, 2207
X M 2 -HERRAE (EIE#SE, 2004), FIF#E 7
S5 TM 70 F 1 BT B 4l &3R50
RIGEE RN T AR, AR T IR
SRS AE (R, 2001 A PRI A fid M
TRIEBE, R 2 08 =i X 34T T R A R
REERMBET T, NIRRT 4E TR
G (CEIRREE, 2012). Fil S o ks B At £
BEBIEAR, EEMTT =0R, HLHhX
W R— B TR S A o) R4 T R, 4R
TZMREHENG, FARZFIWER KM, =
&, — BELIEAH B T8 ] B 0 e R P4,
2013),
22 MEPREBRIAGZELRED

BE& T TAEMA IR, 2R
by 27 1) R R SRBR AT 2, 45 R 1) 1 22 T A ok ek
7o HETIET G A TAERR B A 5 AN R a2 Hh X
SRR TR, E ORISR ) R 1 A A
B, TR R ENESESTR TR, Mg



BEA . AR S AR ER . RN FEE &R
VEii | €Y ORI APy U I 29 €t N NS ST
TGS oy HE AR VR T L iR L
JHCS A0 R PRSP AR BB ey, 7 R R
SR FH 22 U5 BSCHE SR A et 7 0 R P9 7 R T A7 A
EREK . Hk RS 2N B = AT

(1) PR, BRI FHHEIRE

BEERA I F PRI 28 B A Al i i b 272 1)
R, T BN 8 B A AR ORI, T
UntEZE IR RUBE S B[] ROBE RS AT AH G . SB[
—H B A I RAEAN R 2 A R, 4557
WTASEIIG5E . IUAT (1038 BRI PR A 7E SR B
BB ZEBR G EGFAMEE, R
T EBCE R RS R R E L, Atk
NIEREAT A T L B, A as
Fl—In— KT = BIRR

(2) 2|, ZREFFEFELLE

B FR A BR IR . 18 B AR A i 2
e, B MRBIEHMESERENER, W2
VR SRR MG B R E AR R B
R AT A FUE S IRECCL AR AL B

(3) R, HFFTARR A H 22 ] BRI % B2
TR IR b T - M R Y B AR

2 fRPE S PR — I RE SRR B R B R B
PTG (B, £xE ZIRMBR T BT LR
KUhD ORI MR ZAB M, G5 SR IR A
TENME . AR AR AR 2 ) R DGR R A  —
Tt 90 228 JE O - b R P B ASE R B 68 i 5 G A
P IREURRN A G S, GRS
Jia, AR R B B 7 A KR U [ bk
BRI bR H AR o

HH T~ R A S 5 A ) P A P RRE LA R
ST, SR ST B T - S R A B AR AR () 1
AL, ZIOHRN . AWTR FH A EE A
ke (RRTED A DA S SeHh B A0 I 45 W kR it
B, BEERE HAR & RE R R, AW
[T BRI

il e R 5 38 I A A il B

&
3

641

3.1 RAESIHENX

TF g ot L 2 A R o R A 5 A PR
WEFC, XA A& Al A St in DA S b
BE B, EIEERRERITNE, AT
R B R BT RIS R 2 . A SCTR R )
Pl S 1) (T A, 0 A 2 A s e N ST
Peg| RS i 50 B B 5 BT AT E TAE A IR 4T Hh 4
R A AF JE RIS 2 pROA VR
32 mAERIEAE

(1) AKX R

TR DX AL T o 1S DX U T
A EAE R B E R, AT ETM /%
Bl IFIRAT = B T e R RGEE  )
VRl W 2R 3 23 T AR S L DX ) SRR ALE
HORIRER . EAYITERESE . 454 ST Ah g
iR, Byt E iR IXVEE Y 118°E-119°E,
39°N-39°30'N, AT X KI5 J& T 1L i o e e [X
BT RIX . SRS BRI E . 3 B TR
TR, ACEEREL, B, AR
G BRI R I, R K4 200km. A
XA, APEIL A R REEEWRL, WikbrE
1~14m, BEAHOEZ W, IRES AL, B
KIAHIEE . Hidm TIkkEX %,

(2) REHE

ORUT YRS 0 )RR =0 A
REAE R X B AN T IX (AR
439919 1:25000 L8] R A B2 AL REEE AT 1:50000
Ee ROV St SR BE T e B I s X I
HEAR N —AN T X A1 1:200000 L1 REE .

QB JREE 0 5 MU SRR (] AR T
f) Landsat8 i 1F vl il 46 T 2 A,
Landsat8 [1) OLI fith s AR A GLFE v] Wy i b
AEPLTAM 9 N B . ZiRFEIRIE. REL
RS IE Rz BUGEISEdETibE, 3
FIF T X B O RS R R . R A R
FARIEE N U 0 #8208 0.3m 1 ks FE i
FRBHE

(3) MEHEARELE

DU B 5 R s (B D SREE



flA B, Eid ArcGIS. Oasis Z57- &, EZH
5 S DS T Ak B kAT 255 A B ) TV
BIGE A e b3 ook, TS iRE
TR A N 0 T AR R T 58 H B R AN R 28
TREHE 14T UG A Ak R PR A5 0 9 Ak 3 T 2 Uk
R & RN B 2 I BUE I, 6t Bk
FEHL TR T SO HT R TG HE B
A S & R R AL B T 0. T TS
RV EEE, 0 2E AT S Rl Ak b B
Jid, AT, WEHH. UURCHER: . R RS
HOEHAE AR TAR, IR J5 XL )P R R gt
AT WAL A RAEEE I — AL 2, TERER,

TRHEAT T 25 PR B R AL 5 RS B G A

XF T R A B R R JE R R — B
R 7 4 T S ) PR MR R Ak B, B a2 B
Bl T BRI T V00 v BE AR R 34715 B4R
GEAVEE . 5, Bk S H %K,

X Rl 5 PR R R HEAT VR MR AT )
VR R L 2 P R R B R S A PR R N
K1,

AT R,

(A LR B

U mnns
R

ikl —.( RN ‘

B 1 RS 2 i i A B R RS

Fig.1 The flow chart of geophysical and remote sensing

data fusion

4 MERRAFERER

TE BRSSO — A BE g5 E ET
K MR SR S TR . A S RE, HZ
HIEB R L FER KM ES, BEEES
DPREAE ) R w00 201 8 L 2 () SR BT RUFE T
A8, RP 200K P A AT 2 ) I s RUBE ) 4t
— o DUIE BREE 2 () o R e, R
AT 2 (R R E G e, B 0 PR (A% [ P
100mx100m) %4 30mx30m RS RE, R
FERIET ArcGIS IBIREHR LT 4 .

TE W5 R EE A% RE — 3R N, @477
PaAh AR I v, — R AR AT XA i ah
53 ETM 5 E4T THS 2 femh ket — 2
Xof A R U B4 3k 4T D AC 8 U S 5 T R R K
ETM %4347 i A i

O AREe —: A SLI6— R XHITREL AR X
B ETM B8 32547 THS A8 el 4056 - THS
A 80 il A B R B R R —
DR 2 00 b R A /N (R TE]2E M 500m), A
TRI8 SR FH MG EHE T i i i

e, WS PR A AT A B .
T ETM #¥i, 550k 0k, 50 I ae i ar
S AL BB (BB 4. 5. 3) BB
AR IR E HS 24 (B2 (a)), BE5RE
I. % H RBEME S =10 mxd T
MRS, ERT RS (B2 (b)), i
FORFE. EREEAEMERS ETM SRECHE,
N, Fei 5 IEE A6, fUEhE
o IR, PR B 1) G Bl AR5
AVIRIE I THS A Hefib & i, RIRATREIL AR
IRFEEI ¥ ETM 28 1 408, JF5 H AT S
— i FH THS WA E LS RGB R4, 5
FlEE M ER (B2 ().

(a) PWBk 4/5/3 REBE K
2 FL AR IS s b A e 2

642

(b) it AT FbHR

(¢) IHS 22 & 2R K



Fig.2 The result of aero-geophysical survey and remote sensing data fusion.(a) the pseudo color synthesis result of the

band 4. 5. 3 of Landsat8;(b)Aeromagnetic AT polar diagram;(c) the fusion result of IHS transform
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Abstract: The coastal zone is the interaction zone of the ocean and the land, full of land, tourism, and aquatic
resources. Besides, a lot of nuclear power stations, port terminals, cross sea channels and other major projects
have been built or will be built in the developed coastal areas in China. So the analysis and evaluation of
terrain and stability, topography survey and monitoring using aero-geophysical survey and remote sensing
technical is particularly important. In this paper, the data fusion and integrated expression analysis method of
aeromagnetic, aerial gravity data and remote sensing data is presented, using the aerial geophysical survey and
remote sensing data of Bohai coastal zone in China as test data. The results show that the comprehensive
analysis of geophysical and remote sensing data can not only quickly eliminate the artificial interference
anomalies of the geophysical data, greatly reduce the workload and save the cost, and the fusion and
integrated expression can better enhance the object. The abnormal visual effect can be extracted to improve
the accuracy of anomaly recognition and fully reflect the cognitive ability of geophysical and remote sensing
comprehensive analysis. The fusion of geophysical remote sensing data and the integration of results can
provide technical support for the geological environment of coastal zones and the stability analysis and
evaluation of major projects in coastal areas.

Key words: remote sensing, aero-geophysical survey, data fusion
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Research on Web-based Collaborative Interpretation System
XU Hang', SUN Jiaqi %, ZHANG Zhenhua', LT Wenji'

1. China Aero Geophysical Survey & Remote Sensing Center for Land and Resources, Beijing 100083, China;

2. China University of Geosciences, Beijing 100083, China

Abstract: In this paper, the process of land resources vector interpretation problems, based on Web AppBuilder

framework, combined with AreGIS Server map service, to design and build a Web-based online collaborative

interpretation system. The system realizes online interpretation, information release and results display, online

mapping and other functions, and realizes the linkage between internal and external industries. Experts and

interpreters work together to solve technical problems such as asynchronous refresh and system security. At last,

this paper conducts experiments in the research area of Maduo County and Maluan County in the northwest of

Guoluo Tibetan Autonomous Region in Qinghai Province. It has been proved that the system can effectively reduce

the time required for interpretation and improve the correct interpretation work. Rate, provide data support for other

relevant departments, improve the quality of interpretation work and its level of informationization and

intelligence.

Key words: WebGIS; Web AppBuilder; AreGIS Server; Interpretation; Collaboration
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Discussion on oblique projections for world map design
LI Jingmin HE Hui ZHOU Wei LUO Yao
(China Aero Geophysical Survey and Remote Sensing Center
for Land and Resources, Beijing 100083)

Abstract Based on the concept of cartography, we analyzed the relation of axis for the earth and the map pro-
jections, and discussed the oblique projections which are seldom used for world map compilation in China. In
fact, we find the projections used in new world maps proposed by Dr. Xiao-guang Hao is an oblique version of
equip-difference parallel polyconic projection method, which can be provided better understanding under the
framework of oblique projections. We also compiled similar world maps with the help of an oblique version of
Mollweide’s projection, and provided new examples of obligue maps.

Key Words map projections aoblique projections map compilation world map

1 35

I

WEENHMREEARE RV E LHREMR, EHRSERPBER{EZNE—RE
EREER, BEREREEENEHR REBRE) RAKNSEEMBRTLENESE
W, MATRMIRE OHERE) HESPEZRKTEEBERE PRAZHFEND, b
BERAA#E. NTHMLRFE, wEERETTEMEANMERE. RHaEAEY
ERLAEERNFEERETRESARERHORR, AORET ZERANERRREREN
RABERXAZARYZAHEFEFRRETN. BERFNEAREAXZELOELIRBREL
RELGEXMSHUEFELIFNXER, RETESENRIANMARE. REATHABE
EXRAEESGREAERE, BE “—F B AURARXRAZHERAERARKR
R AAR, AT HAMELAX —FRMBRBEEREHRREBTHERBIXE,
FEFBRABRABLIRENSRUFAMBERE — T AELLHGRLEAERBTRE

*ESWME: PEBBRAETE KL (DD20179376, DD20189410),
— 370 —

653



“—H B AR “BHELAZR “SRLRAZE” KELBZBRT KWREERERD,
AEABRERBRBEETAENAAM TR, HHHtApEERBAENS . 23K
BR4of. PES_AIDESHAGEREERT SN ATIRBRE T -RAIEERR"., &
AT, RATRAF Gttt 7 B LR AB LRI OB Y T EA R LR THRMRE (R
ROV, AR EEBEBERERT MR LN RE AT, NARBREAE
BRI 0 R 3t PR O LA

2 MEREEEE

HWIRN LR RBBENBRBROER, BEXREEATFHEEREY, REEATAEK
HER (google earth) FFMBHIMIRIN, 72V A L RR M m M RIA KRR LA EMB %
., HEREERKHR GEHMAXE dEEL A FENHETR, ¥LNRER
FRERE. BERE. FTURERBLUX=ZRILA%XRENIRERE. DAY
ZU, B1AHTHN. BEARAEBRE=RELNBERE. FUBRBUFEAEI Y
W, TFHBREE (BATHETHEE), REAFAG (WAREERSE #ITHE, I
AXBRPLATHABEPHREAILBRBXFE™,; ARREU AT SHRAN THLHE
(WA FEPAGLBMHED, BEARLZH WHARAELTES BEESER L, WA
ELHATPE2E. Bl X % KX Ee 7, BRI S ki
FHhE (AT SFHERLGEILSLEMRE, BREAEEZSF WAFRELKKELTES)
HERE, EAREZATHIBE, HPALUSFARERE (BRERE HHMNEEE
RELUTY, RE 1 BZRO=REBBHN, HABEERACEERE., SEHERESH
&, Byt R E % KA Mollweide 88 (Dh B ). Winkel tripel % (i
J{i##%). Robinson #£% (hEAHRE) £, WMo EEKAHRBELERHSEES
GREBERETT,

M1 . W, EHEERAENERSAMEETE
(3w [3] [13] [15D

— 371 —

654



Fhi, BEMBSEREHREEOMEERME TR ERBEE (B DEY, K
B LU0 R D BERE 90°, IEREHAR FEL .UM FARAERANEE L, BAEBEREY
(D, BN AEET, RESHK, PHARBEEARAARASHFHET-RE
BEBEERE-MEMEAERE. SESGRSASRELAN, REYHABRBSRRAL M
BERHHERBAED, ATHERRAELRFOERALZEE. AEEHMAELE,
MERBBEEIREUEASHBBESUASHEL, MESHHEPZTHONEL, BN
B (ED. PHARMFBERE PR EHRRE RPN, HAREQSREHR
PRBE I L REW R R B BB R, WE 1 R BRI, W R T e
HMARE, MFRAFRERFENESNTE 1 FAHEMMAEHEE, 4R TERIER
B, ERAWERATESHTE 1 PHEMAREE. SHEERENMEEREER
EEaGMERKEE R, —BNHAKL. HMNHE, fyuENARE, FESKT
BXRYEHZRAFMEER T ABET, EEFRERFE (CIA) BHHBEUIFE (39°
55'N, 116°23'E) XL S E R a8 e .

3 FmmEpitRmE

RE MR R E R L FRA R AT R ERY, B HRbE SRR NELZNRE
B (B8 Mollweide U, WM ER 4 P B AR HH Sinusoidal BB %D, H 2
(a) AT &% Mollweide 88, B 198 FE (RELHAMEE) PRRAAKFEE
(The Atlantic Ocean) BH{ER, REHB T Mollweide B0, EaTFHEES BT
7R A Atlantis #5. iZHL KIS G Atlantis #2089 Bk 47 %) 1957 4 World Powers
HwE, UREEFSHSELFEERGOMEZS, YREBERABKBELIR. HHFE 2 (@
AT B KR 30°W 2R B Bk, ERYIT 45°N S, X Mollweide # 8 R
BN B R HIER 90°, Atlantis B LFR LB Mollweide 8 E, RATHENAAEH
PBTFR “®Hl Mollweide B 7™ . BR B AT H X 4 A B SR X R A0iTie, ATURAR
8 7 # Mollweide 5. Winkel tripel $#5 . Robinson #t 8 % B 35 vtk B % A7 B9 & Bl 4
S, REXEEEAGETREDE, R, FUBRPRESAHYYEM, FX L, Sny-
der 7ESCHR [14] FFR T RENHEMAMFAMKE, ZTEREITEHIEM. B, AHEY
FRIFFISR, BN, SEMBRE I AZEE, RESEEE P, Mt RnigniE
HERL,

BRAT 5 3t VI 44 L o 8 L B B B AT R 4 R IE R AR B, XA TR R
ERa2KBERE S EBEENKRIT R EE DEMRE, MANMSEHRERESE
ZUEHRRBHFEAL TAEEMBRERA YR, B TEESGRLAERE R T BE R
RERFE, ZREHANWTRNBZA, EERRBBELE LRI XEESERLBHER
FEOHBRAF Rt R nE, MEAMKEEFRNERRE, XEFHTITHE. FHttRb
A ME, REEICEREE —BEERFNATESLFEE, HhRERERRE
AT R 3, FRRBAARLREEM, BERRERIEREMNBEERR. HRR
HWERERBAFLRELGE NP RERYEEEZESGRERAERE, KX P REL
AR, FEEBRRGER O REL, AT EEHRABE P RERER B, EHEMEXT
— 372 —

655



PREZKNFEESRLIFRERE, KEAHOHTA0EFIERARER, ¥ACEXET
HRBER P REEEPROGERRBEH, BHURLU C°ERL (KW TFFLR A~
RELK, RERHRAURMAM P00t RuE, Floxm (14] pitt R pE R A
90°W k&g, PRELHEBMMBRAISFTLUEREMDLR, HXMH G0 #i
A& XETRANEE. FEER. REERAUEADFFRY P REE M 7t BRFERX
HASFATEOME, KEELREHATRZARE, FETH, ZEHAENTRERR
PIAER 90°W sk 2L Mt Ryl (AEE) AE, mHEERMEER 150°E hREL
M RMmE (FEED NE. B, PREZFIRGPORAROLEXRURTRARME, F
RZLE BT R E B REN, §R CIA 4&H LRy .o g it R B H B i
WwIEE T,

L0
SN ‘
f7gaa\\
(1)
N
vﬁ%@% \ﬁﬁ§@ a

&
<P

7

<

A
R N

77

X
1 1
[ ]
2
=S

e

Ny

—7
N

;
y

]

é
77 5
Zs

|

<

7

N\
NS "2

SN
(b) ‘\v’\‘éi’;’;’ (c)

S

B 2 1% Mollweide & % /Atlantis ¥ 8 (a). # % Mollweide & &8
b2 BR BB 4t s L (b)) AR 4 BR T 4 i R (o

FR R BRI, LERBEEGRMEEHE, RiRERUTRATEZLGLKEH
BREWRELE, BEMRE, MPEt 75 B PR RES 900" HiEL T e
Wr. B¥RIRERKME 75°E (105°W) 248, EREWMIT IS ELB, AEh.ON
(15°S, 75°E). LR MIFEF KRN 30°W (150°E) 248, EBEMIIT 60°N 448,
EE LR (60°N, 30°W), XL 2 (a) ML LH R AmEILERR, FER
A_HFEREL, FLLEZBR _EREER (Mollweide REMEEL SR LREREH
ER), B—ARETFE 2 () WPLMT (45°N, 30°W), MdbERBEEF LK (60°
N, 30°W)., #EHBEAFHEM, —HH 30°W (150°E) 2LEM IKE, HERH
HREKZEMEOARFE, MECE LR R R E R EILkFE R P, WHE 2
(a) MBERXRLKEH., BTH—-PUBAZERXR, XEAEBEM Mollweide B MM E L%

— 373 —

656



K O(45°N, 30°W), B2 (b) B THERR, EERBEEKWER, B2 (b) RAKE
i 5% 7 ) 98 8 Ot 198 3 4 1t 7 ot R b A BRARBCR AR R] . I T BR4E B Bl Mollweide 8B AR &
BF gttt A E (LRI . KL, KR Mollweide #E MM E S .0 A (15°S, 75°
E), w4t #i% Mollweide B IA MMt FE (BEREBO, A2 (o Sl THE
PR, ERAXAMBENSTLURE 2 (b) ME 2 (o) 8 & S5 7T AR B 8 1 3 4 it
St B L BRAR R BRI A B LR A T BB, BESERRB AR T @
WHh “T"UEESGREZAERY” BUMERULE “RUSEIGRXBAEREY . &
gutth F b LA TRA T HORARANRBR, FARESERETERNTHREX
EXSH D RE AL/, MELE LTRSS Z A RIEE T, fhRgtT
Fgh EED JRREEAD AR F RN ERE.

4 & IF

T A SRR AR AR M e, RIORAF U FHE LR R 2R
BO AFRERAT A (B 2E, WREATHFMEREEL T MIRETE, Fmwit
FHE CLEBBEMELRED WEKIHESR EAOKE (FHE ROFMRN. &
SEME R EFERT BB L AE L, TR (i) Mollweide BE W LUK
BT Gttt 57 3t I B e BRAUAN AL BRAR B SEBRBROR . RRBE T 0 3 4t 5 ot PR 4 O S
B, MBEEEARE LR, FREFaES “TUEELEREAREE” HESHIH
Y, RIOBWUELBENIESHRY “WHEELSSFRSEERY”. NEREEAHEX
P, AMBRERETEANEREEXEEHARERRHBBR/NEHT, BRUBFRERAH
ORZEESA, FHAFAMEARERRTX—HH, GRS /D LARERBEH
AFHEG . EFREREETRN, 5B K8 E 2R AT IS 57 25 18 44 5 2
AR, BERENSUARTSESHMAN, B#Rf—RAERKRR. IEWTEF
BHCEFEBERE T LKEL RS, PETERES T EKEL RS ERRER “BRERL
SRUFEMMEDHHEAUF”, RIOIFERZTEEZRIAFTHLERARLER, RoREH
o s PR 5 2 7 o R 3t PR O T O AL B, o R A b VR R X — R O TR 45 5 “— 7 —
B B, M¥EshilE A At R R4 TR .

2% Uik

[1] ZRa#. ShEKEERFEZHENEHH [J] . WLER, 1965, 8§ (2): 115-125

(2] wif4E, I, HERBEE E=H (M] . JE5. ML HmE, 2008

[3] MBS, BIFF. SRUERA®E [J] . ARPESHE, 2001, 21 (1). 95-98

[4] Hao X G, Xue H P. Generalized equip-difference parallel polyconical projection method for the global
map [C] . Proceedings of the 20th international cartographic conference. Beijing, 2001

(5] wHKaA, BAE, 4, F. “—F—B” eHRtRA0E xR 1. BERMNEL, 2016, 36
(3): 21-24

(6] B/, ek, UM, % . ERAHEEFRERBLE LR [J] . WLPE, 2009, 34 (S):
162-163

— 374 —

657



(7]

(el

£9]

[10]
11]
[12]

(13]
(14]

[15]
(16]
(17]
(18]

BOW, BT, BAE,. F. PEERFIRAENEHREE [J] . uBSHEFR, 2006, 4 (5);
74-76
MBOL, T, W, F. BFHR (RAHRGE) HERERMEE (J] . Ry BEHE,
2006, 21 (4). 1108-1112
MEE, BB, KAE, &, PE_RIEFHALTEERENGTT U] . KR 5 RS
H12, 2007, 27 (1). 119-122.

R wEBKRE (M] . L8, HHHBE, 1952

KES. wEHE (M] . 5. PETLHRH, 1962

Robinson A H, Sale R D, Morrison J L. Elements of cartography (4th Edition) [M] . New York:
John Wiley & Sons Inc, 1978

REE. BEEE (M] . JLR, WL H KL, 1980

Snyder J P. An album of map projections, USGS Prof. Paper 1453 [R] . Washington, DC: U.S.
Government Printing Office, 1959

BEERNLR . HAmA B [M] . L. BEsRME AR, 2004

MEHAEM . HRBEE (FHE) [M]. dbx. k¥, $uEt i, 1958

X . FEAKGBBESL E=5 [M]. =, PEMEHEME, 2010

BeiE, 2R, ¥XEK, ¥ BHBLRRFERRNA—NHREAELF AR BN RS
R [C]//XRE, 4. BEREZLHBRYELE (+=) ERBESSHRYE . AL, BXwA
MR, 2017, 168-174 —-

— 375 —

658



HEE T NS AT
e ] ) - B R = %?%m¢u Jb5¢ 100083)

FEE : WA MR ER, BT DIRE BRI RS K, A SCLAM R KU 2 T AR LRSS
VIR B AE BORL IR 35 T DU kA, RIS, WSS 2 MBSO BUR . AL Nz AR 2 ARSEANF
FUTRE T s Pss Bab s 5 BR 55 Fa RAwE, 8id e B 5 VEARSS G iAok, SRECT &2 it
TYTRE R TUE B HRSS 7 oK, AW BOR BT E B T AR TR, DL R MR
JRAE BRSPS ARG T3, DISEER R MR R I A5 2 A 2 A AR 35 KT

KRR MR, B, MR BORRSS, SRR R

1 Btk

ALIE PO 1E A B E AN E A S YR A R BRI R A B F b s A L, B 1957
FRAIUKRMET KENMEWHR BRI TAH, PR T EEE#. RAUERESN S F it
EHEEIA. £k, mo¥. LiDAR. BAFRARMNE. RAMENE L E RS
ERFMEFEHIBEERTEHE A TS HM. 2 RV MENRERKERTEAKER,
LB P 5R BE AR A0 & R A S R R R HR R T 40 1PB. AT, fF G0 B i = M R AE RO R
AREERSER, FERAHS LREBLT “HRIR” RS, FAAAAFK. SE-HA,
“WRE” T RZATEHFAEHHRTERSHER, RER P A AUS R E R H T
HUFERELERE, LRREBHFRNUA P FERATH, ZFAFHERRE, RALE
FEHEANWBENE, ANTIAEREBEEE. BLZAANERREH. £ARPBE
1R G B R X
2 THEFiE SHARBE

HE R R 15 RS TR TR & RAF 4 REH-FRAH A
RAETAERS, £ AR A E T MF DR MR BRI A R 4 %, 9
BRI T A 7%, BRI RS MV ANE AT G R4, EFAF N TREDRE
RHUFGERAERFREGBEFTK MEWRERN G RMREF RSN EARITAET = 5K
ARB &I TET.

659



3
- G4 R b GEft) ZEhr GEMR
™ | P 4 501 iR | | BAsxsmRaEEs T |
ﬁ | R A U et 4017 | | mpossHEEREE 2 |
i | SIEBRGHH | | ERGESHERERES S |
| BR% (% B G 5T | | mErRE5HEERESES S |
—
(=] | 2 TR RAE T S it |
i | % 5 S AT R Gt |
Lt ) M MHERIR S TR B4 |
() P 35 18 ShE A
o Eﬁ%ﬁ ﬂﬁgiﬁ mat | mEms | sk | e
R it
;JE WHE R THFR
EHEE || R E WEESE " RiEk | ik
\. J
[ ) #E A %= |
i3
i HE% HE%
HE RT%{ PﬁJﬁ
&
—_J L2 D R I G R o 2E ARG ok |
E 1 fEiRERRE SRS B RAMEARREE
2.1 RS

EREEEREMEERMFAGE RS E RO T Em, LEEAELUTHFENE,
— R R A T DU A A R R SR XA B R, BT A R R R
R R A TUR, TSR BOOLAE A M4 RO R R R R A R R RS . R A SERR
SHRERE; “RET IRRELL, ARFRAALGTE, WIHAEAS, #2HH
R, AR RF K R AR AR, AT RERAF LR R TR,
2 TR

ETEFRBES TERE, 22T @i AR AT AT, 730 VA L 2
M. BR. TE. WREVSRENE, AREFUBBNE. T Ea, BARFR. &

LN E, B EHF LA A MR TR, LREF S, BEWR. RRERN
THFRFRERAF I,

2.3 &R G
BB DA R 7ok, A TR A BRAT 4 R, 4 BRI R

2

660



SR FL A E A TR E A B AR BT R TR S A B S,
HFRA P ERIATR LRI L.
2.4 TR

E RN BB G R R 6 AT, 4 A R RETF A P £
A, ERGHE. REERAMSEENERT, MEAAHURE N ERNETRARSE
F A E R AT, B E WG AR T, BB R P A R R R AR A
ZIRE KA TR,

3 TR AT

3.1 FREREHE BRI S IR
R AT S AT PR, A B0 RS AN K, BT
THRRAAE TAELUK 5652 & MART. 8, WHEASRE 741K, 3RS 4494 %
BRI SRS 35 K, HAMRS 382 Ko BEAMMTEEHMAERGE L, B3 T HEWEE

RHFFARERF IR, ik 1A% 2 B
% 1 ERRR SR

R %5251 i

AR5 %t 5 BB AL BHFBEAT. RGBS BURERIT & A~ A

R N2 WURAG . g TG R . TAERREE .. MURIRE . BUEE &
HiAR T3

JiF& s HGH 7. MR, BB, RENE. WLmE. BEETTT. B EAE e 4
I

i &g Mg, L. M. HEEF

2 MEPIRER RS IR

AR4-2551 LB

AR 55Xt % FRHIH AL REA B REE SO BT KPR BUFET] kA4
A

RS N2 WURE RS E . BURGH A s . WURESE LR . iR . iR S S Rk . it
Wi A, WG 80 R Wit . il e . RGeS I
. TAEREREE . H e s YR &5 a2 B

R 55 S, HWFEETH . 70, X, mAREE. Z8mE. THEERPIR. B
e g A

&SN M2, HREF. Bl

3.2 AR RHl e

AT MENRERF R MRS IARARELE R, AUARER L., BHFFR. TEF
B AR A A A A E TR T R 7 S e R
3




VR & R B o, AR S, THRABE WEN, 2R BE %
Fam TR, A, £ B, TBE. FE. AL ARBUER RS S EIE N R
WH A &, UHREENAASRES T RAMS IR ERENORS . B, AX
EHETHATLEREARS, BEHFEAE. 7L, BLRE. ERMA. HFRHA
MR TESRBEH AR 18 K

VAR 7 X E B DL S R A A 4R A L St R AT R AT A R A R A X KB A R
RELWEARARRTERF L FAEENEF THEFRUETRA P A THEDHRERH
Bl Byl -5 ks xS g T & SE R AT e R AT RS &, DA 45 R Bt 7 R IT R R R, 4 B
EFRENFERFT G, AR P #E R LRI, AT 2N E R EEKE,
MR R AR B B, AAZET 5 A REAH;

THEFREZIEFR IENEA TR, AXEERTFEEFR L, BiEFR. RRERE
FEERRAT. MEFEEEARFTENETETE, AXUEREAK. 2 @M FHENR
WRN, REXHEANEI SRS ELEREZUHER, EXNERITH. EXRRARITT
“REDEERH T E RRSFRAEREE”, LFEE AR 17 A, 5P H K%
FL14 A, R 1EL AR 3 A BV R — M AR A T F B, b Tk R AR R O,
R RRAR A 2, FH TR B E N E B WA PR R R U B AE A — R b
HIAEFE, H8) “SKmRE” RApitit, TUANHERA Linf i EmEREE;

EANEZEEAP LA, AR, HBEFRERFTNENA X 13Tk, #Eid
Rt AR B T ACHE E BT AT A B B B S ER A A A A B &, Ak
FHET SR A2 0, PHREAGEERS, ELTERR,

4 WRERG T

AX L ERBMNERAKERAT T AR FTZEE, EINCMER, FRERE,
BRT FREAAFBREEN RS, ERERAYE, SREVRERRSFELE. AEAS
A BT BRI T Z KA AR 2 A HAT T Kit, AKREH LI EF B LUER 410 % 5652 4,
WEEE A 149 7, ERFTRICTRERE.

4.1 L YIR I8 B i Bk AR 515 B4t it

R ARE TR, HEF QR 312 KA, 773 Ak, BiHEME 7/ 1008

BIMENEERH LR AXAREIEEAUNERELE, 2 EER A SRENES

662



T RS BIE, kKA AMERRERHTEMBS P R ER, X5 ARFAEGT

éé:%o
* 4 IR R BT RLBR 55 A P it

5 ATV BRG] Rr%E 15 1 IR B
1 Jr Je& AL 26 119
2 H i) BT 168 389
3 AL AL 14 47
4 Al 54 88
5 N 22 76
6 BURFERT] 27 53
7 e 1 1

REFR AT ERT 20, MUEWRERH I RE R P P BEH 7 RRAHE
B, v, BUFHMLR. BREEAM. A¥F. B, ha. EF, 168 RHBEMH Pk
PR 389K, KBRS RENTEE, AEHYT . Be. FE. LT, BTH, &
K. BEELSMTL; RERAM 26 MR ER 119K, SR FHERREN
5.14 R, BHAKATE, ERRERLWRHBEC AT ERFURERRERE O, LK
A ER R E R REHAR O, AR, BEREECERRE A 14 AR
fife 22 frRFRITERRE N 123K, TERAFEAFRRAL. FEBRAF (LT,
EMRAF. KEAFF; b4 KW EMERREA 88K, S AF FEEAEF WS-

f; BURHITHFUELFRERARERALES .
% 5 EMIRER R ARRS WA Gt

kK5 i i=107€:18 E. 1
b 234 27. 34%

o e 158 53. 5%
. e R TS 102 11. 92%
ff R VEAN B 62 7.24%
b 106 69. 74%
T K Wi 20 13. 16%
R E 26 17.11%

HEL A, MEMREVFE, AP RItEAREIRLT LHE. EadiE, #El
B H AT R 4 KK TN 856 K, RIELITAE, EMBENEHASRS, £X
ARE . BHEABELE. BETNHE. REGHAFHERFICINOAAEANE, AXZIT
T M= mEEELNEERIEI, P Fe R 647 Kk, B FRER 34 K, MK
FAER 44 K, MEFHER 28 K, HEHFHFRSE LT 85.92%, ERL V7@, H

FRITEERE. ftr. MEEMH3 ARTER 152K, £F, REWEHRERS, LAY
5

663



RFEEGEFAE, BATE. NBEE. MENRELNEANNE KRR A, MEFQ
2012 EFFERHFEEFEE2HETE (02C. GF-1. GF-2) ##E~ &, REHH, OHEE
FAPRETEEREETZG. THEGR. ERTFGEEANSENEFT EVEEEF .,

4.2 MERESIT
AR KT YR & 149 . Kok, 14 5 IR LAY R I & 6 BT,

mTAMERA (AP R, £, RERLEDID WERUXFHAERIL, ARTHFT.
& 6 PEEEHAMEIRER ST

HF PR P ) B RR T Ji) 34 T HEEAS
Q1 & T 5 B I BURIT 3
H 1 = HAT 55
o4 26
BB i 33
A i R HH 12
N 3
oAt 17
Q2 T M F AR AR 59
R K 59
AELE . B 14
HoAth 17
Q3 A8 FR L2 R R T A3 B RSS2 W 1 2 81
AR /R 54
M 14
Q4 T fd F IR 25 7= it 1) = B2 ik B P 5 2
FLERE I 32
T H TAE 112
BHEHE 1
oA 2
Q5 & T AR S5 7= d T Rp 4B (nf23k) | JEmtib i & 82
5] - ) A 72
WP R & 85
PRI W 48
RS iR R 27
By 9 kK 27
oAt 14
Q6 I A2 AR SR IOTUE 0 IR 2% 7= A ﬂn%m 11
)58 th 7R PR 34
m@iu 49
X £ 33
S 22
Q7 TEIRHUIR S 72 S i) 77 =X Blim s 101
X £ 54
1R 25 22
Q8 TEXF R 2= WDERIIB A M 7 i M HE S G770 B 64
%Jmiﬁm 25
ﬂ)h SRS 1) EF'} i 3
i 5 70 22
HAth CHRGAE SRS PIIREAR WD 35
Q9 T EMMT SRS = A (T2 k) | JEREdR 109
L s e 54
MR VE H 53
HAbRHE 33
5 Rl 73
WAE B 59
&%ﬁ% 19
S 8
6

664




Q10 18 75 B R 25 77 b 2R (a2 i%) EEpgER=S= A 101
M 63
SR N L PE b 55
A Spl 37
R 42
FAbRHE 38
it Bkl 81
HAth 3
QL1 848 AT 3 45 v TR R 25 7= il DX R EE 11
4| 39
X 3% 84
TR X 15
Q12 i R B TAET R, B0k iRss | B 23
P AT RS A (T k) HEab R 59
H oy i 26
SERIE] 7
PRI E 32
HAth 2
Q13 FESRIURAE IR 25 7= dh it A e, BB | FaE 62
B NG ESTY) PEADINA 7
SR 8] K 32
ANl TR 16
HAth 32
Q14 B XU 0 IR 55 2 5 e 103
— 42
AN 4

4.3 ST BE/ IR T RS

RER/ BETRIDRA W ET AP ERID RO X T EE, AREBATA. R#
HRRE, pAREMER, ERARA B EWNSATITR . RIE X S0 B/ 1 3
RHIGE, B2 T R JOR B9 R o AR AR 0 AR BB A = B B8 7
W, RahidE, AERHREM. KREHRE. BETNHRES, AMZEANERKETHLR
—ENFER; AFHTERTYNFREFEEFBo X TLELE. MAREFERDK
B, N EAREENERT BT RER; ANEEGMENTREFETUKEEHAFE.
BEABRASRRAFTE.
5 TR

i = MR R RO S B RS R AT 2 TR A O B R MR E A B St R et
BRA AT REENMPMBERREER NG 604, UABE P T6EF K, RARER
BUA S48 R P A 2 R R 1S R AR A SE T R A A R
5.1 Gt AT

ST ATULE 4 TR S R G BAE N £ A, 2 AUKA P KA B FUR. HE T kA
PR % R LD 77 AR PR 2R [ B A B AR AE ST B M/ R R M ST AT

RPEAE, MERRERMFERRE AP EEAZNFER . HHHEAE EMHTHIR

7

665




R BAL, BT IEfrAn o, R D EBIFEIT. o5 RS AU Fe A AR A L i
&

MAGHELE, MEREERMFE SN AR ERELEMHT. T ZHE. KR
. B LR AL R F o7, W A RBU . TR R 5% 4
XERS, AP ERAMZEHRELHFE LW E AR ZXNTE T JFRMINA T
B, WHEEERBEATRFRE. XEBFARHEHTH.

BEFRL, APXT “BIRA” HEFEFREN. L+, MEWELLHES &
WYFOR, A%, Bk BRAEFEANTEME RN EFEF, AP & 8E R~
o FRRA, ERGRAAARAIAEEHFNFREE. LRI KRALH R
BEHNEES®. CREAETE, MEQBERT &, AP EH 7 &, flERE. SEL
B AAR. ERAEYRBEF &P, 1:25 TRERTIEGHF S, FEHRRMER
B MEMEBEEFTREAR Eo AP FREN, AEITRHN”8F 2 EHEE+ HEARMR
MATIE M., AR KRA AR HE AT EF, X RTEWRETFNEERRE; R
TUYHEEFBNFR, SHEGHEOMAMZERREFTRRA. EERPEHE |,
FTHRAER. REABPGUIRBZRABEA T EXHE . AR ERKES &F, ERME K
REHEMERMEFTRKEA. oA 7 FREWN, AR LN &AL KEE £ TTERMH
FEAEMER, EREEERT &, MEFBNERTZR.

REBILZENAE, AP AMEFCHREET. REAFERZHTN. RETLE
PERBETENRSFMER. ARMHKRRE, HURARFE. RERFREURTESR
BATR %o 8 R 3R & MR 5 RE 77 B 1 76 B R 2 — B0 O R R B B AL A 3 B BB TR 5 SRk
MR- E R ERR ST RER, TEMEZMEERKERS A5,

5.2 ZZE i
ATERBHFBRAF TR, REAFLFESEXAMAEL T ERE, AXEESL

TP RAL MR REF KRR SE L F WAL, RET AT S R E R

B 5 B % &K B 5 6 0 RAE 5 & 4 AT KR ZI Bk B9 7 RN F R &7 Z A B R X

WE, MNP RAR R P RAREEFR. MATEAHETRKEFT AN ARG

R#ATT &80,

5. 2. 1 FI 4y 2R B AU 5 0 B

R P 4R E A SEEAE RS, R X G Tk 57 & AR SURE K (R 7D,
8

666



FERZMEARAERL VAP BNF TEAHE
R 7 MEYIRERE A 5 5 U X Bt

A | EERE | FUBR | TREMBR | SR | PIRER HAth

W W B WHE
2R | 72.88% 44. 07% 66. 01% 23.73% 13. 56% 13. 56% 5. 08%
1 47. 46% 61. 02% 59. 32% 8. 47% 55. 93% 20. 34% 1. 69%

MR P 5 B R AR AR I, R B R BB AR B WA R 5
3%, RUEA YT FRESE, ELAFAE, TEBRAS. FEENSHRAK. B
RARNEE L HE. 7758, 58NN £ 5% LTAE Ty,
5. 2.2 FI P 4h K B R A T
£F st U RE LR A 8BRS RS, AR SRS L SRS EE L
FRRAKUWAR, BREVSERMET BRELBWER,
L R LT G 1 AR 7

MRE N P SY3R IR & 7= kA
NE TS
HiARbrifE
A FE S
FERHEE
0.00% 10.00%20.00%30.00%40.00%50.00%60.00%70.00%80.00%
%mﬁﬁ%%%ﬁﬁ%%ﬁ&ﬁﬁﬁ#\&%ﬁ:mm
b RO BRBUE ISR W |BOEE] & | T
|I%Mu%71%%69@%44m%4aw%1a%%3&%%1&@%ooms

8 PMLIRE W A P SRR 55 7= R PR KRG it
M A, MIRE W PR RER S R R RE R L R EARBE, HAERE
FA, BBRAEKE. BETNEE. REHEE. NEREMEATE,

667




YRS P S HEE T n T AbaE

pEeE I

HEEE I

ﬂuﬁﬁl

RS

E&R
0.00% 10.00% 20.00% 30.00% 40.00% 50.00%
] HEEA | fERRE | RS [ HERE | 9FERE]

[l*&‘]{tﬁi 18.64% ] 44.07% 20.34% 8.47% I 8.47% |

®9 YEI AP SRIEE M T XKt
YR & b 3t Bk B e (] i R R AR RAR RSB R, E L. EEE
A IR EMARERE. BEAENWF EL 44%, TMEEEANLARAY 186, KHM
EMRRBEEF R MEREFPL, REAFPFR, RETHEZEHF ERAOHES &
2. BT BRI R

BT 5B RS R A

HoAt

T BB
TR bR HE
B i
GG
SAAZ N
VAl
= TR AR

0.00% 20.00% 40.00% 60.00% 80.00% 100.00%

L] R R S B Bk R
pwe " e w5

’.Kﬁi@z 93.22%|45.76%|54.24%|40.68%(42.37%|33.90%|52.54%| 0.00%

%10 JBRE LA P SIERAR 5 7= R A KBS
MFE 10 TH, ERLWAP HERFRRBNFERESNEFTLESG, LAE
BRAIF®., RETK. A, TAF &, BREET & MLATE,

10

668



BRSNS HE H i T AN E
V& AR
i) Pl G Pl
B b
B a2
HEH
0.00% 10.00% 20.00% 30.00% 40.00% 50.00%
HEMH | fdRaE | ot | wIRGmE | @R
|li%ﬁ¥ 8.47% 42.37% 11.86% 0.00% 37.29%

&1 EREAAASHEENIAEXEKST
ERE A PTR BB E R T REHROAERAEKEAE, EREE. KEL
WA EER. BRE VAN IREENHEFATFHERE, SXRITEBRELHER.
BBk 42%, BN LEIR Y 8%, ERMELA LB, §RANERFH
FALBERAFRENFERR. AP ALTORBERPGT &, WA KR. e P
B &, W AT E A EH A A E
5. 2. 3 N AT Bodla /5 SR E7 G i
it R AR &7 R R s X, RE R 7 o R i Aw X3k 9 B R O R AT
Saatt, A TR PR AN EE L E R BIE &

R 2577 i F 3 5 X3y FB A A =R

100.00%
90.00%
80.00%
70.00%
60.00%
50.00%
40.00%
30.00%
20.00%
10.00%

0.00%

BUR R

FHEW A

i H AR

PR

HoAt

m 4Bk

50.00%

21.88%

2.68%

0.00%

0.00%

2

0.00%

28.13%

25.00%

100.00%

50.00%

m X

50.00%

37.50%

63.39%

0.00%

0.00%

W R X

0.00%

12.50%

8.93%

0.00%

50.00%

12 RSB mARS XIE5E R E AR XK

11

669




%12

e, A5 i ES R IE R B OREE B AR WK S 5

Horp, % 1 hFES 1~12 M EE 58 T )
RAUEERLEF S 13~22 (P FFETUR T I L H
PSR HEERLEFS 23~30 W HFTUR THL
SR E B RETF S 31~36 (P B HTURE TiE
L R B R BRILZAh R B AN BARAR AR
TE YR B AN Y S 37 ~ 40 1Y Sk H At ) g B
2.3 EEmMEEARER
(A N TR [ R S [ R 2 0 ) 5 T A AR
2R R B G Rl 4y L R U RV B R
T G B oy A P B AR R R
FL I 5y R Z A FE P K. 5P E K ML
BN T A [ K R S 0, N e R R SR
o G0 LR B ) B B E AT R AR
FIBR L BRA FE IR A S R H IS =T
A B S TS 2 AR B R AN
T4,

HRAYE 1R LA, W 25 1 %488 I o 06 sk 285 0 4y
POE R RN ot O | SRR A S Wk R T /N
TP, 5 ™ ke AR N R A ] RS B SR
RO AR N R R R ST ] SR 9 1k S e 6 1)
CHE AR 22 I3 AR B B Tl TAEE R
%5 S B P18 0 ) 4 I e A L 00 D) ) 55 R
R RE o A 5 1 R X L T A 2 R A
3 MEYMREBMREARNEZENNTEE

BT X 43 28 5 0 25 40 B M I R N 0
FEI ) b7 5 B AR SO A T LA LG AR ) 22 i 2
5 BEE MRS 1 B &b 2 2 W
YRR TR E BRI EREGR D, ET
X ] B BRI 4 Ml B AR B RS W 3 AR A G
SR PR S, AR SO S T R A R AR
AV S T R B S R E L 33 5 A4S0, 60
TN 25

S I ST N 2R 1 PR R AR SCHE IR B B
GEHA FE 1 45 U5 9 4 I 1Y) A8 8 E DU HEAT TR A L iR
205 0 U)o R v SRR 10 R AR D ) R 5 N R BT A

1) V0 %% 5 300 2% o U 1) 0 DA L9 T 40 3
)R 25 T R R R v o B RIS LI 4 T P A R B R
IF DA 8 U5 22 W RS R A% Tl TAR
] % 5 00 1B ) 0 DO Rl b AR B AN T RN N A
B R GRAT) D458 22 M B A SE R % L E o 32
AL 25 ) % e S M G 2K 2 DA BRI 2 T
PRV B ORI A% Tl A 1 50 %% 3 Bl A R )b
5 i A 0 D ) R SRR A% N A E L
GRAT) VB S8k £ 25 B0 Ry 32, oAt 2 Ry DA

595

S W o R A HE A ) ) SR HE

2) PR T T v % S T % o D A e 2
SR LU ROV 28 K H 1) R 75 2% 1 T 1
ER ARG R, I A SR L R % 5
8 E U B 0 AT 2 LR L U, o,
Fe A R /N T 251 12100 J5 (4 S/ He ) R He 9] R 7
1:10 J7~1:100 J5 CR %) 2 18] #9 kv e 4 R L 431
JUFE 135 000~1:10 J7 N Z [ B9 R K EL IR,

3) W2z P L2 P B % S Y o % E
T2 BRI A ) S A G P ) R R N HoE
(R VRN NP N YA LY T I LY i &L VA
A bR R A B e S8 OB R % AR S80S
SRV SRR B N TR A A o3 AT e A R ZE
PSSR NE S S 1 DI 3 A NS B
23 b 3 2 2V B T I % o W o O A2 LB
ML A 2k,

4) fii S MR EE R 2 T Jm v % g Ty R
) CRLBE TR 1 & AR i b sk P 3R 50 40 1) %l
JE5I RS B 5 A G R T B R B R SR 2
25 (S A A2 . M UL AR SO i s IR B R R
I B E W B 2 AN TF AR R L L
%k,

5) 1 M T R 2K i R U S Y o % E
T 28 3 B 1 SR AR 1 43 3 8 [R) 8 RS BE
SEAR IR w5 0 M )15 5 A2 T R b BT 2 0 9 S T
NI N AT 2 B =2k

6) H A ) i 2R BT @ v % 5 0 32 S AR
J AR O B} R YR 5 RS i) A R % A )

AL 25 ) % 2o R Ml IO R AR AN LR 9D B — T
FIL Y FHEMAE 2D EBRHELERZTHE LA
P 9 I 2 ) R 3 SR M T R AR AT A S N
DV 5 < I b 5 9 i vy 1 R W 0 T 5 ORI B 4 R
5 13 R R 00 2 9 R A R
4 Fiv5itie

L2 )R T SR BT RO E R IR VR
A TEmE B TAE. BT A S AT R
PR Z AL S TAEB A 35 B T 090 % RN 08 8 %
T AR AN UG A5 s DR R S e, O AR B R 1 E i
H— B EE

1) A SCHE T8 43 WF 32— 3 40 0% %% 05 vk B A 42
T T XA B ORI A3 S A5 A B T
25 W I S M S5 R B TR vk A 9 R A i
SET R [R5 28 T AR b BT i B i ek ) o 2
RAEGWH PRI E R MEN . SEBR TAE I 7 n s
N7 FH S BB i 5 AH DG e 2% T AR FF RN 00, AS T 72



; hOE A

527 &

S 58 3 T 23 1 IR B8 T o B R E S RO

2) PR e T B A2 AR RS AR A B YR
T R A K 5 BB [ R 22 5 AL 2 K e b B 1
F o T R A S B ) S OC AR B BRI I AT
FATT IR A A AT g O3 2 1 BIR A 40 o A mT B9 S 4
1115 2R LR S 5 Db Xk 37 e — B R A, e 7 52 PR
TAE B R BE ) A A OB T ) R — MER %
F14 I A

3D AR N T T A ST A W) R R U B Y R
) E S A TR AL L TR e B R i DR AR A
B T R R T I 28 SR B i T B A
HHESE 1R AR A B AT A A TR ELE
it R AR AR 0E 48 9 58 (HAE AN E VIO A B 0
1T A LA 3 o 25— Mt 2 0 4R B Rl 1 i o AR

il 2= 1y ¢ e M o {5 B 3G R AR I B BEAE S
|

&% ik

C1] AERKHE, REAR. IR E B2 % 5% BOR A7 7E 1 7]

596

2]

[3]

[4]

[6]

(7]

[8]

[9]

[10]

[11]

S AT, MR ,2016,41(1) . 76-79.

FETH IR T AR SR R A S A 0] B R R it
[T, v B 4 B IR 455, 2012(9) 1 52-53.

BEHOER LR, BT PORME B S 0% TAEM R s
#,2011(8) :227.

ST SR R A L A X TR A R R S A EE A PR 5
HAEW [T\ ¥FER . 2015(1) 14,

JAms B, B ELE. AN EE B & BUR FR A g [ ],
2238 42 ,2015(11) : 115-118.

B AT L 5K AE L ERATRE T S R TAELT]. = R
22,2008(11) ;34-35.

JA K U L sk ok. B E B TR O], e AR R
2013(9) :29-30.

SR I E A e X s MR L) vk R . 2012(2) 1 83-
89.

TRE . 2ZARE BT AL B S A IR R
Boem R R l)]. RE TRER 5 %K, 2013,33(12):
3182-3189.

XSS e E L AE. w0 L UE B TAEM R R
2 AR ,2015(6) :59-61.

TULHE. S S R R 0 R R AL ). PR
Bl AR ,2011(6) . 28-32.





