751 i F 22 4R Vol.75, No.1
2020 1 ACTA GEOGRAPHICA SINICA January, 2020

IEAE M IR R S SCIN IR EE B

> *= 1,2 £ 1,2,3 1,2 2 1,2 = )5 1,2
RKEFV,EEH P, HRN, T EE B4
(1. LRIt et i 5 A A R AR S0 %, JE ot 1008755 2. JUAt Uiy K H BRRR 2= 25
db5T 1008755 3. AU HTIINE KA IR 5 [ SR 9 2 B 000 %, AL et 100875)

WE: WA YRR 2RSS, 0 VF 2R B T — IR 2 T MO B A S A
J7 ik o SN PR E AR (R BE LS BE 1 8 2 BT T F AR I SO AU
HOERFL RN X S IR 2 2R — o MU RN AR5 A SO SR, HAT X |
R PERNS R PERFIE o R0 FHAS S TS, R Rl R 70 S HAT R W) O BRAgE , b I, MR 5 A
WO FE AN ) SA R ANTRI TR S5 TR S A AL TR, DT SR PR R B e 2 A Ry L
TR B, M B ZE S B s (W& BRI RE  BE2s A) UEEAR S HEE G &R
P PR 5 NS D7 T, Xl R 45 B PR A T A AR AT R U, JRA I T AR RIS
FEBRER . U, MM FR B DA DA TR BRSO L R IAT A 25— SCHE U e B R
FETHRI A PSR B, S 23 S DU PR AR SEAS B A . R, 4t B BE R 5 5 S
PR Z AR AR o

KA HBRE S s AR I AR S KOG e s PRI

DOI: 10.11821/d1xb202001001

PV D B (8 28 SR A8 P s DL LR TR A i A S i 2 TR AR Y
IS SR, JF A A A — 0 55— M fe i R . X — RS R
R YA P B A DA_E ST BAOCHIAR AR, I AR LA SO A Y RE R A e A
WS AVFZ A PHRIE T — B A 2 TR AR BT % A 20 22 80 4R, Bl
HRGBAERIAWITRA , Bl e BN A 2 2R Z WA . 2 BIRR LA
FENLEIR S, SRR “HET YU Zis T AR | SR ERASCRE AU

HuBRRL R H] REE” ) IR —o A 20 AL 80 ARAUHS, BEAE HUERF o)
SCHYPRIER R, Bhof S Hupk A Pl 2™ A 1A S IR AT . B Bk B R 19
JE, Bl SO A BR N FRAE A7 A T RERIIGIR BEE RS BRI TE, Rhepixt £
JERAEREA T 0 T BEEDEEORBRNE, BHa XN T A T 208 iiA
W B LN E A e AR NS SA R AWTINT , Bbor F bl )2 45 2R
HACEA T —ER T AN BB 22 SUS AT AR AR A, (HR, 4R
ERBFAAEA— IR s T R M2 B> o SEHRIN AR AT M BB (AT Dy e A o

WimEH: 2019-04-19; fEITHEA: 2019-12-19
BEETH: 50005 525G % 5058 (2019QZKK0608); I [ H E A= 245 SC I # BB T % 15 (XDA23100303)
[Foundation: The Second Tibetan Plateau Scientific Expedition and Research Program (STEP), No.2019
QZKKO0608; The Strategic Priority Research Program of the Chinese Academy of Sciences, No.XDA23100303]
PEERITT: REKFF(1961-), 95, BIRITA, #d, FENFHILEB R 3R X AT kA8 ot .
E-mail: songcq@bnu.edu.cn
03-13 71



4 Mo B2 AR 5%

ARG CRE B AENTIE AL NI E PR R TR I T IR R SRS, B
FRBN T RIEHIRA G R B, IR TN BB R SR AR SN . 5 —T7
17, A NI R R)Z 4 R FE BN R — I FE ) R AEd fE, “A—HR R
HWIREEA AT U CHERRIRET R CRIMRIZ R PSRz . AT
I RGBT AR R B 22 R G AR

iR = R RN THRMERSE, A5 = 2ok e 5 R 500
PR RIS PR AT, WIS WA . REME RN TER R W
IR, TCIBAHXT ] ) R GG AN IR R GE, AR [ A 25 M FIAH ELAE A 4
gy, ERRNERREA SR AR FETXMIAR, B RENEH RS KR
WA A UM R G SCHEER Y

2 [11 n

BE20184E7H, “ME" —idw iz T b E kR w9 (1), hE1
AL, HUERELE A GUSAE R A R B A ] RS b, Bt IR Z . BB
W20 D S04RACRT IS, LSRRG MEEIEASEIEY PLE A0 REAR s i, SCERCF )
HRRS BT AE NS o LS, AR AR A M R A L B2 BRI
F, P, SRR RN DTS ORI B AL — A D A i, RIS A A 2
XS B IRIARI R, AL T U RO EARR S B . S5k, # R AR
CEL RS RS NG (o8 A i e S A S W et e 2 T 7 L I SV S i SIS Y i i = S P u s pIVA
IFTHR IR R T, XS USRI IRLEE | AR . XN THRE . BRI B
KT, BB AE R R TTH, HUBT AT ol S AL S A TE R R
25, WEGY A R . P2 R EAE N . FRRRR S AR A AT 2 A TR
RFRRE . SRR S LS BA AN R B By 35 S

®1 HEAMEZFHESERHRBE" AN IEREGR)
Tab.1 Number of CNKI articles with the keyword "coupling"

BT BRI Bt o TR [ SR 5 2
& 20421 8190 6983 4990 2793
A 10089 3833 3759 2549 1202
P At 231 106 58 48 35

TE: BRI T o R M GEH AR, G 2 2018487 H .

TEHLERBL S, BABIIRG & 2R RER . A BRI 30, K
SRFA LTI HUBRSNZ RS AN EZH A RN B A H Bk = PR 2
RANEEPEAMS, s () S BORAE AN EE W 5, DRI w] e d o B 5 PR RO BIESE X &2, ORI A
e A AT RIS AR . i L HEF, Bl TR XU - AN R IR )R
B A AR ZER AR 2 R OB U SR, M ERSNZ KRRz sh AR
L BEAEGE AR, WA A2 HER N ANE TR, RS2 SRR AR o T
XX SESPRIANE, FE L& N R fe it TARGF YRR B . fERMARIT RS R, K
SREAUN R RS S B S, L R 5l B G TERER IR R
MG RIS, WS . BRSO A 55t TR E
I AFI AR, MEMEC AR ANEE, B, CRLRNITEM TR
J Rz



134 RAKAE A5 PRARHIE RS S B PR AR A 5

Mg R — T AR S A SRy, B XK SR B E RN e PR, Al
B7 AR L FR T A AN E R PR, i, MBS E A BB E AT fEAR
2 S SN N (i = =l N ¢ 7 B o S 7 ) | BB G e g = Y N a1 L 1

A R DUl 3R 2 A AR A SCEEZR T4, DARST] 25 o) RS A O AiE i 25
AFgEY, (R, HbPEREAR AR T AR B TR AR R AR AT . PRI, HBERRA 0 N T T
DN PREE AN A . M RS . B AN S . SRR A . MG R
A MR A RS A TR T RN R
3.1 HIBEERES

MR OCE BT R 2R — MR R RS, RANTSLRRERENMHEIEH, %
RIEA R W15 R ac e, REM RGN PEAE T ZZZ A EAER M, M
T RGNEEARERAT N . XT3 ) 2 BB S A T R B ) 2 B A E A AR
Z NP EREIRE .

MR XS D ZERMH RN RS, IR G A E R TR [ RS (6] &
HEEBEWNEER, EPhRMAKS . B85 AR RS EAR A P TR RE & 1A
YEH, DLRFER—=5 0] L, MRS RN A P T Bl sy ) e Ak ok 78 o R TAT it Sl b die b X
IR SR BRI 5T 2 M B 20 A ) — MR A FIIE"™ ", 2B DI s . 1
FIURA RN R 5, DR QR (AIREm . faa. Kl WBES%) hIK
SIET, Dokl RS MEROKSCRAIE . R shas . K ar— v R g e L h
MAXTS, SCB T K, RE e AR S T A, G R . SRR
Ui DX 35 AR A — K SR 2 B 2R A WF 9 AR R A R U e St &, 38514 SR fg
S B, R B ) AR R LR R R e AR A K S R B ) 2k ad R AT AR
PE; MR P AR — S UG TR O AR R i, TS TR R A (N E
RIVER | MRRR DM ERIEG, NEER B J2F R, A, XA
FUHERTT T SSRGS T AR ER 5 ACERRBIE 28 . s XXHE LR,
3.2 BT EES

7S [RIR A R M B XS B BN A 2 — o X3RRI A B B 28 1) 22 S
JE, gt Sy KSR R L A 2 KIS R G P2 E I R i — o JE A A v X ]
YA S A OC R, TSR X A DB R S AR, Y EE AR 22 X IR SR (I
ARG XA I XS A B B &R, AR DX I A A 1 7 TE R R 2 Ol M B 2
G

H 2B IE B RRAE 22— 2 i e 259 SO R S o 2 () A R AR S A L AR AR LB SR HL A -
X)L ()5, 522 e R AR SRR B — B0, DA R [m] S REAE 14 25 ) 43 A1 v
Fl . ZEZMHEAEH SRR 2 KSR —2ct:, XM RS EmE, 2R
AR SCRAIE 22 50 . AR 22 5 e . DL R s o) 22 S 1 3 g 24 kil . Hb B
SEWFIEH B PR S A B ORI R, B MFIE IR, R S s (] i i Ak
RSN REME 24 . e B A R Ao b, G R M B 2 (R & 1 i Ab 2
ST AR ()0 A ) S IR [ R

H ] PG 5 PN i T A Sl A 5 A 9 5 b i DX K S R S TR A — R
T 3 DXl Ay g L ) A g L ZBRAR X, HKR B S DA REK L k) AL S
IKANG R T W R K SRR, TR B 255 IR AR« oK) IR il



6 i B 2E 75%:

)1
e

bizgSiik
BPER

P R | BB P X

TR E
HEHER | FRER SEWE

T 51 A AR A A — K SCHR T 5 RIS 1] A 4t A RS 4Rl
P FRIT b A 2K SO R B 22 BRI

Fig. 1 Multi-features coupling in ecological-hydrological integrated model in the upper Heihe River Basin
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(From the summary report of the major research project on ecological-hydrological integration research
in the Heihe River Basin, provided by Professor Yang Dawen)
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Fig. 2 Schematic diagram of geographic coupling at different spatial scales
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Fig. 3 Climate change since the Holocene of Huguangyan Maba Lake and the fluctuation trend of main components"”
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Fig. 4 The framework of ecological-hydrological-economic integration research in the Heihe River Basin
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Fig. 6 The goal and framework of the integrated model in the Heihe River Basin

(From the summary report of the major research project on ecological-hydrological integration research
in the Heihe River Basin, provided by Professor Li Xin)



134 RAKAE A5 PRARHIE RS S B PR AR A 11

S AR RS PR SR IR s AT PP, R, FEANE R SRR SR IR F T, il
DA SR Ay BERM ) TR SR 2R 8 AT X AR R IR g R4 7 e o AR PA

g LTk, SR IR A R G AE TR, N BRI B &g el L
KB, BT, AW e Abr, BRREERE TS 5EME RS, BISEEM
FARAIS B O 2 BB SRR, O FE R IOMIE . Uk, BRIt TE i oG it
SE IR PR A A IR FRGA TR, S AR MO T 2 e B o R A At VA AR AL R
BRI A E TR, DL SRR A5 A T BE N H P SRR A S T AT

MBI AR — DT ARZ AR A0S, XA R A TR R B AR AT S8 B . T
FEOPEBWITE TR R [ i i A FRR S, S0 B i i 4 A ST B
FIEACA R, R TR PR 5 i P AR S R AT O 1), LR g
AT RIARZ O R . 8 T A AT 5 O S 2 o b B 15 O R 2 PR, T 22 TR
RO SR A SR . BRI EARIEE | SR 1 B S R S B B AR I A A
A MG SEMGEIT M BRSO TEA A R B A P J7 1, PR 5 2 AR P A A
TR A M B U JZ R o, L BRAR A KPR 1R P DX 5 A A B S R
5, SRR R AR S AL AR SIL ] A TA A

Bt OB U A RO R BT R R AT T P BT PSR A P

22 3 #f (References)

[ 1] Fan Jie. "Territorial System of Human-environment Interaction": A theoretical cornerstone for comprehensive research
on formation and evolution of the geographical pattern. Acta Geographica Sinica, 2018, 73(4): 597-607. [#EAs. “ At
RN AL L GBS R S B MU B B 7. HIBEPR, 2018, 73(4): 597-607.]

[2] Pu Hanxin. The Chinese Geographical Society held a symposium in Beijing to discuss the Earth's surface and
quantitative geography advocated by Professor Qian Xuesen. Acta Geographica Sinica, 1985, 40(3): 289-290. [Jf B T.
F Il PR A R TR IR S PR RS AR BB A MR TR S22 5 e By M BAA4R, 1985, 40(3): 289-290.]

[3] Ge Quansheng, Zhao Mingcha, Zheng Jingyun, et al. Division of the Terrestrial System in China: A case study from
Huang's theory on terrestrial system science. Scientia Geographica Sinica, 2003, 23(1): 1-6. [ & 4 Jlk, X £ 4%, 5=,
A P E B FR2E R G I X ESR AL SG AR R IR R R G 104 2] 15 LR, Hh IR, 2003, 23(1): 1-6.]

[4] Wu Shaohong, Zhao Dongsheng, Yin Yunhe, et al. Continuation and innovation of integrated studies in physical
geography. Scientia Geographica Sinica, 2016, 71(9): 1484-1493. [ 231k, AR T), Fr =8, 25, [ R IELE W5
PSS S kR S5 A0 HEBE2EIR, 2016, 71(9): 1484-1493.]

[ 5] Huang Bingwei. On earth system science and sustainable development strategy (I). Acta Geographica Sinica, 1996, 51
(4): 350-354. [BEFEAE. I HLER RGPl 5T Hp2 R R ISR 35 (D). Hh32EH], 1996, 51(4): 350-354.]

[6] 2200 Team, 2111 Team, 646 Factory. Requirements for explosive signals. Oil Geophysical Prospecting, 1972(7): 68-69.
[7SEU7ST 2200 BA (2111 B, XH#KEHAS (05K, AR YEAR, 1972(7): 68-69.]

[7] Sheng Mao, Li Gensheng, Huang Zhongwei, et al. Hydro- mechanical coupling model of shale gas reservoir and its
finite element analysis. Chinese Journal of Rock Mechanics and Engineering, 2013, 32(9): 1894-1900. [J&% 5, 2548 4=,
P, AE. DU SRR R 58 T KA BROCR . #0172 5 TREEAR, 2013, 32(9): 1894-1900.]

[8] Lv Houyuan. The sporo-pollen assemblages in the sediments in the south Bohai Sea since the late Pleistocene and its
paleo-environment analysis. Advances in Marine Science, 1989(2): 11-26. [ ) JEEIE. 1 R 13 W T 87 TH: LUK i Ao 53 2H
G Bt RS AT, BOERREETE, 1989(2): 11-26.]

[9] Song Changging, Cheng Changxiu, Shi Peijun. Geography complexity: New connotations of geography in the new era.



12 i B 2E 75%:

Acta Geographica Sinica, 2018, 73(7): 1189-1198. KK, T 575, Sk 22, i QB AL 2Pk A9 P i, M B2 4l
2018, 73(7): 1189-1198.]

[10] Cheng Changxiu, Shi Peijun, Song Changqing, et al. Geographic big data: A new opportunity for geography complexity
study. Acta Geographica Sinica, 2018, 73(8): 1397-1406. [#2 5 75, LHF %, REFH, 4. HPLRESE A B E ZPE0FIT
PRUEFHLIE. HPEEIR, 2018, 73(8): 1397-1406.]

[11] Song Changging. On paradigms of geographical research. Progress in Geography, 2016, 35(1): 1-3. [R5, Hi B 240
e . MR, 2016, 35(1): 1-3.]

[12] Yang Dawen, Gao Bing, Jiao Yang, et al. A distributed scheme developed for eco-hydrological modeling in the upper
Heihe River. Science China Earth Sciences, 2015, 58(1): 36-45.

[13] Gao Bing, Yang Dawen, Qin Yue, et al. Change in frozen soils and its effect on regional hydrology, upper Heihe basin,
northeastern Qinghai-Tibetan Plateau. The Cryosphere, 2018, 12(2): 657-673.

[14] Liu Haimeng, Fang Chuanglin, Li Yonghong. The coupled human and natural cube: A conceptual framework for
analyzing urbanization and eco-environment interactions. Acta Geographica Sinica, 2019, 74(8): 1489-1507. [ X! &4,
TRk, ZE0KLT. SREEAL S5 AR S A T I FEAE & S HESL. b B 2241, 2019, 74(8): 1489-1507.]

[15] Liao Kaicheng, Yue Mingyue, Sun Siwei, et al. An evaluation of coupling coordination between tourism and inance.
Sustainability, 2018, 10: 2320.

[16] Song Changqing, Lu Houyuan, Sun Xiangjun. Construction of pollen-climate factor transfer and its application in North
China. Chinese Science Bulletin, 1997, 42(20): 2182-2185. [/R 1<, B FLLL, FIF. 16y EA— <0t [ 7 4
PR ST KON . BlaE il Az, 1997, 42(20): 2182-2185.]

[17] Liu Jiaqi, Lv Houyuan, Negendank J, et al. The periodicity of Holocene climate fluctuations in Huguangyan Lake.
Chinese Science Bulletin, 2000, 45(11): 1190-1195. [X15# M, £ J53E, Negendank J, 4. #1565 F5 B ) 4 5 1Ak
SR, Bl R, 2000, 45(11): 1190-1195.]

[18] Cheng Guodong, Xiao Honglang, Fu Bojie, et al. Advances in synthetic research on the eco-hydrological process of the
Heihe River Basin. Advances in Earth Science, 2014, 29(4): 431-437. [F2FE#, 1 HHR, (A, 5. BT S —K
SCEFREE ST R M BERRL R, 2014, 29(4): 431-437.]

[19] Song Changqing, Yuan Lihua, Yang Xiaofan, et al. Ecological-hydrological processes in arid environment: Past, present
and future. Journal of Geographical Sciences, 2017, 27(12): 1577-1594.

[20] Li Xin, Jin Rui, Liu Shaomin, et al. Upscaling research in HIWATER: Progress and prospects. Journal of Remote
Sensing, 2016, 20(5): 921-932. [ZE#f, B4, XA B, &5, BT i B g vp RO B AE0F o8 i F J 5 i s 3 2 41,
2016, 20(5): 921-932.]



114 RKAE A5 PRARHOIE RS S B PR AR 13

Understanding geographic coupling and achieving
geographic integration
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Abstract: Coupling, as a classic physical concept, provides a suite of ideas and methods for
describing interactions of multi-agents across disciplines. In contrast, the concept of integration
is not from a certain discipline, but it is widely used in many natural and socioeconomic
sciences fields due to its great generalization capacity. Both concepts are frequently mentioned
in Earth science. Geography, as a multi- disciplinary research area between natural and
socioeconomic sciences, owns regional, comprehensive, and complex characteristics. The
understanding of coupling varies across geographic sciences. This paper presents an advanced
understanding from six geographic perspectives based on different disciplines and scenarios,
which is helpful to accurately explore patterns, processes, and mechanisms of land surface
system. Firstly, this paper clarifies six perspectives on geographic coupling, and presents
corresponding research cases, which include geographic spatial coupling, geographic features
coupling, geographic interfaces coupling, geospatial scale coupling, geographic relationship
coupling and geographic coupling interpretation. Secondly, the paper interprets the concept of
integration from a geographic perspective, and introduces a pathway to achieving an integration
in Heihe River Basin's research practice. Finally, the paper proposes intrinsic connections
between geographic coupling and geographic integration.

Keywords: geographic coupling; geographic integration; ecological- hydrological processes;
Heihe River Basin



