k)
.

M am EiR E E — IR HEH M

HAOE -« B bt

B e T



= L= EeE s
na= +=F ERESES

F&
AR

PEERFEE— RNESHERIE

i dmA BEC ELW] EEEE

LD

& #2793 A% iRt

EAST CHINA UNVERSITY OF SCIENCE

- bifg -



LBEERRFEREXMLMRHRTERENE

B H7ER% B (CIP) #1E

TUA ST RO iR W £ R/ ¥ 3i H S dw %. — b
W FEHE T AF AL, 2016. 12

([ REWURT NS . TUA AU LR

ISBN 978 —7 — 5628 — 4505 — 8

[.OW-- .- M. O A~ A
/N E-HE s V. (DP618. 130. 8

Hh [ A P A5 6 CIP B (2016) 57 319846 5

NERE

LSS PR S R SR 6 YR TE 3 NI VW QRS B o £ AN SR W e 6 L
WA SRR R BAR 56 2 T T Ot R I, 56 3 FEAT 41 T M i R AR I, 5 4 A st iy
MR T WIS B, 50 S BRIt R ROt A B, 575 6 BN b AR U R L 5 7 R A K
J3 A W B AR R SRS, 25 8 T g ol M B AR A H A TR B

AAGIE T DU OB AR W DU AR BF ST B TAE N A S5 AR 4, ] 3 ey 268 5 A6 It
SFAHR AL Ui A= 2 ST DT

E%%E / FAck SR

EERE / BH0K

BERI / XA TR

HARZ 1T / HEAEL TR R A BR A7)
kb EUEATHERE B 130 5 ,200237
HL 3% 021 — 64250306

[ hE: www. ecuslpress. cn 74

"N Z
iR #fi: zongbianban@ ecus}ef)/@ﬁ./g} oy -f(
Rl /L B 2 AR BT PR i ( ) %
Z /710 mm x 1000 mm  1/16 )
¥ /18.25
# /289 T

W /2016 4E 12 HE 1R
/2016 12 HEE 1 IR
ffy / 98.00 J&

Bt 3 &F 3 H3

WEAFTAT AT



CFp I RSB A —— DU U TR )
G2 12

JEg ] 23 EPN
R
AR
1 S K
B8

B skl

il 3= NG

ok
<

I RREBE R 1
Rk B 1
SRR
AERRT R
R bR+

A

Z 0t (FRUERAEmHER )

Tk T
FHT
I
CEET 3

s
Pk 44
M

&

[

PUIE
&
X 3 A

2
PN
£ 3CA|

v BRI



REVRAT ™= S AW LA A A7 A0 & J ) T B BBl MG 1 RS AR R R 2
4, M Bl Rl I b IR RN R R O AR, VR R AR RE IR 1, A A R
S LZTE IS M B BRI A R 3 ORISR R 2 U AL T fF e R R AT R
RIS X It R PSR, T ST R RS BET L PR
Bl P R R RIET RO, B S RBR G PR R, O T IR | 4
RO B BE AR R 3k R TR R R M A R AE W] T 05

1 [ RE IR A P R R4 b AR R B SN rh E AR I RE IR R OR B C H
A 0L T A R IRRE S A il e R ) T A, T o e SO T R TR
1 O PR E 1 1 A =i W e | £ % G S U 19 0 - O = 7 S 2 TR
SO0 b T SRR R IR 172 R L U AN DA e T A
U i L e B BE R R AL TR, T T e RO Rl AR R TR AR
S AR Tz . SUR R BT R U — 2 O AR B RE PR A A, W] mf LA 22
2 A7 B Ll GRS AMERAF BE R 55 1 e 5l S T

U VR R S RE IR 2 4 0 T B A S A S IR e R R TR A5
R AR R e T R i 0 N & A A 2 BZ ST I Sl N A E (I i N
& R AE E LS R N B 207 7 BRI, (R B3 T, AR AR TR R



SR 3 45 TR AR X R P9 A R R BAT I T S A M
FTHLR MR R AR R SRR R A LA R B R R ) T 2R 4
BT IUET R EEEIE | DT SR, I SE R T U BT R R
G, SN T SUR BRI RS TR A0 e bR, $5 T ob A s
B R MG ZTF AT SO . NS 0 L AT B TP 40 50 S0 B i %
FIEOAR | FAROBT R A, LU SUR SO AR 19 2 e | Bl A i ae
ISR IIBETE | 2F PR A B BT . AR 7 S B R 3 B v 5, i
PR A S A, iy [ SR 0 Rl U B ) s 42 (AR 1 2 Rk SR

A, S EHARENERU SRS TIER LK &0 A Bl 16 6 5 5 B A
SEARRTE A AORT &, b U SR S 51 8 i B A R A B U rh
I b i A (b0 ) S P A 0 . DU U 2 R LR, bk 4 )1 B 48
376 KA LLRHA 2 B Crp [ DU R IR SRl B I 2 S Al ) A1) | 0 /< Il g
AW 245 2B AT TR, i B R 46 5 DEH: R GE 0oy F [ 004 12
F o BTSN A BUS A PN A4 [ U IR S A R DX AR
T BRI A T2 TR A AE 5 FRIE, 25 S A BB S 1A 01 L R AT Ik
FIBRAT

LEFR BRI R 2 L 3 AR A S RS T 1 5% L L 4 K S8
B S5 ABHS TAEK)FTAT R A A0 TR L Ok 2Rl (A T
TRATIAEAS B b S0 A T 2 kA T AR &, A (15 X S K Ml 2 R & 5 R
) 15 R 1

BB

B

i

-

201645 J] FHLaw

mES
et

sk



|

HEA 21 TEAL, A | Ak sk R AR TR AR A, RO 28 B E B & 2
IR , 8 U 2 J 5 BB A i B M AR T 1 ] B v s ey 8 DA ) B 005, ) 2 A28 1) MEAS
i s L8, G 2 AP . I ERR &, SR S 2R A E
Fr@milfEpLS A il RIR U AR DL BN | R E0R -5 R Sl 425 P 2 M PR BEIRIE ™
PR THERW, I RRERNT S E IR 2L, AREE AT E L — 28 m. A
EAE , EIAE RETHIER b i 2 (BEIR S 5 a5 i H /™ H , REIR{ILS
FIH el by P T AN B, RTS8 B0 30 i e s -5 LS 28 0 L ) B ) i b R AT L 22
41, BRI SR BRI T 29, SR G RE IR R R, o SRR A AR
A RrE—EHERE . IR T U0 IR PRI A A R 1ok 5 AH LI APk A

B 412 X B RE IR TR SR AW K, RAR AU A AS B bk, AT s it
I A BAR MR TE AW, AITE R A BT — B e . o 1k
SUR ST R RN, 5% B 2 R A2 AR IR R M 2000 4R 9 H i B S il 5 1 6%
Bl GUE SRS R R B - Bl B IR G 1 BE AL B AR SRBIERE 7 Y
AT, Jefm AL 1 LLRGE — 17 A AR T oty AR A AL RE RO AR A
P B REARAE DUE SO BRI K TR R B AR A I A 5, B R UE U
M AR R T —FFERAY P LR B B 0UR UL Y A R B RE AR ST A IS A TR



FCAE 0 R | (LT 55 B BOR A 80 R it B B 1 2, T 1 o R
AR I AL, T SERA it — P K
FRAR 24 S RE A0 AR R Z AR A S 28 2 KACRE , A7 HL2s Bl o < i Ar e
(22 E AR M BT IR [ S0 AU R 2 . FRA, ISR 1 URNTTR o S 5
SR BOCA A T X E B R ERE . IR AR, [ B 00 U AT
RZBOK  BHIF AT A A E R E, (B SRR 0t AT, BT AR B
KRR R ROR R R R R R TR .

XEN N LR, W REURTZ , Pl s A BE X U SO A5 R AR
IR HA | BOR G IRy AT 7R GE AT | 2R O b O, 3 4 il
KBl e | e H AR B B AF R AR Y SR SR AT T Al B Y T L AR
I 3 R 3 A A AR T A, T L IR i L e R AR i A AR U R
F e Bk, AR R R . B, XA NS A L RRORE A T FE R DR AR S 1
Fi Bl P RIS 52 %, LUIHES) 5Ua U™l AR, 3k I RE IR =55 TH 2
&R O RN

o USRI & T T e TR A (R i SR 2, (RRRARS, 3T i 40H
d SR RETRAT T H A, SR A o B vl S A7 5 Z R0 IR, (H B3R AT LGl
(ORGP DX T | A RS A [ T, e 226 114 56 1 R RS A0 il HE A 11, AL 1T Ayl
KA=ARNTE L0955 711

S HERR AT

2016475 H

mAES
F
iR

LU S



R TR R A5 G REUR IR, e — R IURAG R AR JEAEk, 9O
DRI SRR , EOH AR T B SE AL JEEE ) R (i s 4
Wik, e FRIEUH ST SO IR AR R T, AW A T T R TR L

SRS IR 5 R WL, B A MO T I T AR . 5 1
KRR HIL, SUHTEATVER A e 1 BRSBTS i A K S IF %
B DU U 2V P IF R — A4 7 0 G 2 B 0T M P 2 0 e
HLER PR T2 AR M0 R RCRY 4 TR 54

S I B4 HO R B 9T SRS HR 2 AE 20 42 80 47 AR 00 1 W0 K e 2
HOA 9 B 2 6 KK, SEIR 2807 T MK T BRI | A A
SR ) T K L WA ) T 4 T 2 A,
M F Al T 3 R AP e e . 3 B, S e B R % M Py
RIS 7R U VA 38 D SO 25 Bt 1 T2 SR RO £ 1 At e
P MLAR I % H R S 5T S M e

S [6 GO VEIRAT B TR 0 BRI I8 T THLI BT A R 0 AT
BT, AU R S R R R T . TR U A VR0 SRR, (U
MO 2% R A PR B S5 B A IR I 122 425 XK VR WA B R i A



PEFARN R, FHECPEE SUH R AR 7E 2 I8k 18D E M 250 FER | B
BRI AR ) — 38 A T I A B 4 U SOF R AR S R Rt

RIS BT RS R S0 R Y R 5 2 BT A Ak RIS, 0k B
M M ERPIER A TR o 15 A TR B AR A LA R B R0 4y T A 5T S A
REVEE Tk (HOR RIFEAT TR GERIR , 20 T DU R & e 5 TR
FIFHAR G UG HE BB AR R, SEM T BUE S P R R Mgt e | 1%
i 75 b R UR Sl A R R IR O M 2o B DA B R 5 R, 383 T b g
C Ay U TR R B, O o B Y S SUR SRR T i, R A R T AEE R
T 22030 TR T, AR DG il A B2 00 2 o A e SRS A R, b3 2 B
MO RN TS

F AR o = REME N XL 5 (9 25 22 22 001 W 57, AR5 2% WA AR, Fotd
R AR BT A R F) 0 B R O 28 SR ) B o T ) o o 6 B R D
X LA A 1 B A AR A A A5 2 S AR AT R AP 4L, S5 B . ERARG 25
PR AR T B, X AR AR 3 093 857 2h 78 1 e 3 A A

AL AT ] o 2 X ] 4 B S 7 A T S, JR R R Ok g
FHEF BN

T A B B L

S

20164F-5 J

Vi

RES

ity

WA



0 (A T ) B VR & R AR G 22— 1 — R I AV T AR IR, KRS
FE 1 — U BT 2 AY HLEE 3 2020 4F BB 2 10% DAL, 5T AU RAOTF &
S BLIX — i HARE— R kA

SUAR e RAEAE L E, JFE I FSE R NS L 1 RETR R 2 R A — i

o fEZRSE T8 KAYR IS & B (1821—19754F ) AR AMERER (1976—20054F) Z ),
K E M U AT 2006 FHE A TR LRI . 200547, & [ AY 5UA S R HAT 1134
(23T K AL o O B AR KRR P Y 4.8%; 1T E T 2015 4F, BUESHE K E KR
A B B RETTAL, PR 4201257 K, AR AR E) T 46.1%., B
i e B AT RFEE R ORI R, el U U RS A A R e . Bl
SR AR [l EEZE LS T RIRR A AR, JEAT 0 KRR 1 E AR
Ea . 2015 4F 3 [ R AR Ak 1 A AE S PR vy o LU R 3 9.25%, ik 126
[l 28 F B9 5 L GDP (3 ABURF IO BN, 40 1T 2 AL S0 1l HE0 5| Hfml
HEREA L. TERERR, LEIUAIG K T it AR IREt S oy, (il 77
HoAt B &R U i &

TEESAZRZ, GRS o BEHISUE ZF T OB E R, fEh
FEAK S MR A G ot ki MRS R EF F L ERmb AR, fEh E



fedb R REAL 2 A s EAUA A T AE RN, FE A TH TR EA
fhdh. hE USSR BHOT R B, (B R R, C ik ER e X
ZIRHR B =AU AR R E R . X DR IH BRI K
XFF L FEROBRE S R R RERE SR Gt 2 40 B 2k XA LT
(2005—20094F ) FIAFEITHT (2010—20124F ), h EAR P T 75 b Ch [E 416D
FIRGE ~ 57 CRE A1) GOA TR 201248, o [ 47 1k i 2 i1 335 B b 1X % B
T E S A RRE A o BR W e Us SUR AN R B s, B AT
PEACHR I Tt it 3 805.98 {251 Jr oK, U A H it (BZE 201646 ) ) ik 3| 1
1387 J7 57 J5 Ko MK ) 9 J AR, ANAAT BT 52 BRI 43% I sk 1) R U2 22 e s
AT By 1R [ A 28 5 R R

BRI, o E USRS R LTI A L HBT AR EE R A R RS BN
IR VA TE T I RN B S RS 2. sUR SO RO IR TR, R
A1 £ 5 B BSOSO IR R, A B EE M TR AR R UA S
H R PESCHE , BB AT 58 H 0 W BOR N vUA = i R R R A R B A T
O g b 2 & oy B ) 0 Sl R ABUAA SU S B e | R B AR R | AR
PR 8 | BUR B R PR B QR4 5518 22 J5 1 e R I TE ML &S, i il
QWIS DR Es s el ST SRR S|

2N AT B KA SUR ™R, g T B USRI  A RBUIR, AT T
AKH K T B T R T R ARG AR | 4, T BRI BRT . AS IR
Fi 0 1 RSCHE 22 B P T 0 B £ PR RS Rt R A SRty A RS fr) sl

rhE R

“Nli
5
?r

/74

201645 J]

Vil

Py

nes
R
g
A



>

o = &

RS GIREN 5 S TN PO AT PN T AN R E o
KE T REIR AT oK, 2 ER R L O S B S B T RERE BT R RE , A5
M9 REUR U IRES X PREE A U AR 1 TR . A U R IR A AL
FARAVTUR, W A A 1 % e ) i U BT 5 OB , BT B 5 8 U TR AT
XF i SO R 2% 1 R SR AL R . U S BIR s 17 1% 2 1 il it o 1
B IR T EEAR VLRSS BURM I ML, F IR L G AR oq” A ks
FEEET “RRALT WERZ T R A T IR E M RIS 5 A e R e S
PIFERY . SEE B9 USRS A INE R sUR SO R IRIE B USSR, ek T
R ERAEIRSS 14 (18 B ANeie s, S 4 SRR IR/ 7 45 7 e AR R Y IR 20 A2 1k

55— K B 00T (Shale gas ) 3 1] i J2 76 49 1 R A C, RFRAE 1R 1R
WIE B (Deep basin gas) #h SCSCERIS (Y “BAM WK, (H RIS E , FRwhiE &
ETSCAESR IFBEC iR EHAE T A AT E MRS, A B T i
A A R G, W IR RA B Z LA AT U SWF5E, B BTETR
esfidew 20 FH F R AR DHESF J1, 1704 76 50R =0 L B8 &5 & IF
AR (5O AU (T 1A R A7 AT E i A8 b B RE DR &S F A 5

J7 MR LAY o DR S 1 3 — FE M B T A 4 4L 2% 1 KT AR e ] A



AR CATORTE” A 5 DX, B LAF Y SO R IS B O Al i X
Bl T CBREZ AT 28 AR R R W A 0 B R
UL KB MU BhH 1 T b 1 AR R X AN 2 RS
T R0 SUE SR, FR M AR X B KR A A GEZK KT -
M FE AT IR A, B K B AR T AR S R B B ARG . ERITTR
Jb, Bt 2 A £ S I 3 XA R B R R 7R TR & U2 &R L W
FP 177 A o0 1 SR O 1 RS 1 RV 5 SRR AT AT B R IR A, T T LA AE
Koo P TR ELAE R AR SR B AN 5L SR I XA Bl AT DU AR X, ST T
TR K LR IRAR Sy LU JLAF 9 SU# SR Uk, (R AT TRES% 76 L 4
A G AT A B XN A SO, LRV 22 B R s AN 9 U 1) b
J7 RMR T RIS K, FE T A b X E R R T I ORI O L ARV 2R S
PR T IFRAS S B A28, (EVF 22 RS TR AR R EIMEE, ik
AR TSR S R B A AT . EE AR, sUR R I SEOR A R
et 7l SR B B — 2 e B AU, SOl T RP R T A, Bl T
REIRZE P BOACH A E 5 BORIE %, SR e 1 S DAL A B AR BE S HOK-F, figkE
T U A B PR 2 S

A SUE SN BN 1K CRETRAR R <+ 0 MR thOC R O R AR
HLRE R -5 18 4 B IR T TR A A A SR, B S U IR T R AT B iR AT A )
PO T G BRI AE N 19 S DD R LA R CiUE SR LRI (2011—20154F ) ) f9 45
PR 5 2 LR R, AR R 3 S A A LK) (2014—2020) ) Al CRE IR &
J& SRIE AT BRI (2014—2020) ) BRI W, 550 % EEFR B Y i il <O B A RE TR
BUAR, DA = R AR IR B R R H bR, X SUA SR M LR BORSE
F AT 7RG VTE, DU RS BTG BTEOR Bk R i RS
Sal v A T I %) T ) R AR 2 2 KA | X DU A AR OGNS S AR R G S

X R
AR HH FE R R A 4 H b AR IR T R —— U AU R AR (A ik
= EREE SR S B AR ) ) SRS AT, O R

Gtitgy, PRI — R e 2 A A AR R . AR, TR — AL

RES
FE
2ot

B



Xl

23 FR G0 R P X S A AT AT BA B i ) a2 B . AR R AN R AR
FHHEEAT, ABTLASE PR T B # TXA T A r R | X s 0l 9B K LA
Tt R ZERERAT AL A SR B A 3L . Fp ol , MBI ] 7657 B A 2R LB B iR |
G T TRCIR AR TSR . ERAT TARZ[RIT L S B JERARY B A4
Bl , FefT 1A A A O R 352 13X — FEnl PR A i o s MR AT 55«

ZEMN M FEF IR BIERIE =8 48, TR 232 | Bk
AT AR E RRE , FF 56 oUe S S AP A LT 3 [ b [ A i RE BTS2k
R 4 R A 0 SR T AR I PP B R e etT e,
He oUE T I EEAR PPN Tk EBRIEON S 1R AR s b Ty Sy
AT, LAAx i U ORI 2 ) e TBORBUE I | U AR e 7 2
T, e mifedt 1 uCa =0l BERY B A .

FRATTE0 R AAR 5 G B G A BB ARG, A AT ] A B AR £ FH O B AL ILGE
i e it — 15 pUR RIS, MR KRR R ZE L IS E R KB
I\ B AT AR AT 95 Al HOBUR ) R AR A 95t AR S5, {ELAT R A B TR 0
AR B L R AT A S A SRR R RO MR KO A O
TRG v AR R , B AT st HESh ek

M FATH BN, — SZAE A L0 I R A 5465 5 13 iR AT BA

BN AL O e SO BB S BT A L e SRR B R DT ik S
PR U E TRSHEAR U ARG SRR 4 &, 56 L 1
AV 1 53 (945 0, Bt 2045 o NSRS BT S P BEAHDCHIE 5 ik B g
ARZEAT T W ARG | RS THE . R, S RC & AR T Thd SO AY 00 7
AU S HOR (B R, £8 T ICE U A NE . X BN, KA
i BLRE O DU SORMIE5 A2 77 A B i — 45 S8 B 0 Ll HOR MUk R LU i e
HIE S — L AR, U S ROT R BE Y | 27 S DL R B
SR BES B TR, itk — 25 G 0 SR S B b 4 O B B AR T s 482
P, N E R REMBORIR LR RS, HIR I UG SR KR 1 B i R
FEOEBIHELRRL .

PR o T 4 e IEAE WY, R 5T ™ lk IEAE PR K T, 5T ik



Y AR MR BE 48 TEAE WO AN B0, SO ST L R R T BB LA
(OB A FH | LS AR AN S | AR B A R, 3 3R I T < b
TREEAC TR o 1205 A5 0% L ROHS X 3 Il B V85 ¥ ) SR A 7 S BRE (sl 3 L 6 o [
B0 S B BB O HE B Y, R A A58 o 2 1 60 01 57 K 5l kg 19 5t L
ATE A

AWARR BUHE TR ATAY HATT , AW o6 36 42 m R AR AT 038K, B %8 15 i
A B B NIRRT FATVHE S5 D T SO S SR N B B A T O RS
an FE AR FEAE R

A G

T s«

201547 12 H F v b Jii A2 (b 50)

Xl

FE
i

ETER



=

it

@)

o

i

BT T IR TR AT, 5 DL TR R B , RS ~ROT H 00
HAH BT ORI . SER] NSRS R O SEBL 1 e S ol JF
K, HEAEO e R TS HEHUAE 00 =07 T e 1R BB E e TAE, 15
ZANEHAARR L T HA DA SUE AT I.

HMRIRTEAT LI ST ER” B s, G DU XA AR LR AR TR
R AR R Zp B TR R o Ui, B ML SRR U R 2 AR
AL BT A TR 1™ fif )z, RId i — 207 (33 ) W (LA IRBE B KPR
RSy BUEZR R ERBORSE ) BARFAE T BUBT G 55 6827 I8 8 < R bt
AEFTHIIF R R . SECBLE0E ILL BOUE S BB PR R &, i S b
5, SEHEAFHBOR SRR P R R AF SOE B, N ide i BUE 2" N )&
2= () RIHE AR A8 RS , EMTE )2 5 1 Z 8] B AT i, IR B 51k
PUESOPREVHEY . ol UL, T U SR R A AEAR R FRBE IR TP K
FEZBAR , BEZRAREV IR R R BB TP RACR . A TR R FEZESCRIFAN ),
T NI BAZ S AR ESHAMEE, JEd Sth R AR R ECRE 0 25 (] S A EF
HE S HCa 11 1A 2580, At — AR )20 MO RO B IO 3% . £ 1H4E,
FRHRRY  CU4E The Leading Edge F| Geophysics %I Tl , IR 18 SC LA K 32 [ BR



