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Abstract: The systematic study of eco-geological environment should be based on geology and under the guidance of ecology
to study the ecological problems caused by rock, soil, water, biology and so on. Qinling Mountains has distinctive eco-
geological characteristics, which is an ideal practical place to give birth to the basic theory of eco-geology and form eco-
geological protection countermeasures. It is urgent to systematically analyze the role and status of Qinling eco-geological
environment , sort out the main challenges faced by Qinling eco-geological environment system, and construct the framework
system of Qinling eco-geological environment system. This paper puts forward that the following key thoughts should be
grasped in the study of Qinling eco-geological environment system. Firstly, the multi-elements of Qinling eco-geological
environment, the complex process of circle-layer mutual feedback, the prominent effect of disaster superposition, and the
strong human-geology-ecology interaction. Based on the realistic challenges faced by the ecological Qinling Mountains, it is
necessary to recognize the element composition and resource status of the Qinling eco-geological environment system, and
construct a mutual feedback evolution model of the elements of the Qinling eco-geological environment system, rexplores the
coexistence and progressive relationship among ecological degradation, soil erosion and geological disasters, and then puts
forward the countermeasures for the dynamic balance of geological environment-ecological environment-human environment.
Secondly, the frame system of Qinling eco-geological environment system should be based on the cognition of geological
environment, fully integrate the ecological environment into the geological environment as a whole, and sort out the impact
of various elements on the ecological environment. Among them, the tectonic, geomorphological geological environment is

" ecological carrier" , and the disaster

the " ecological container" , the rock, soil and hydro geological environment are the
geological environment is the important factor causing " ecological damage". The environment of human activities is the
external drive of " ecological disturbance". Thirdly, the relationship among forest body, soil body, rock mass, mountain
body and water body in Qinling Mountains is complex, and the endogenetic interaction is close. To understand the scientific
connotation of the law of co-exist, co-evolution, co-loss and co-prosperity of " Life Community of mountains, waters,
forests, farmlands, lakes and grasslands" , we should be based on exploring the mutual feedback and co-evolution
mechanism of forest-soil-rock-mountain-water. Fourthly, the surface ecological damage, surface soil and water disasters,
and shallow and deep geological disasters in the Qinling Mountains show the characteristics of mutual feedback-coupling,
coexistence and progressive evolution. It is necessary to pay attention to the key problem of " the progressive relationship
between ecological damage and geological disasters and the internal mechanism". Lastly, research on the regulation
mechanism of the dynamic balance of human environment-geological environment-ecological environment in the Qinling
Mountains should focus on exploring the relationship between ecological security and human-land coordination, and analyze
the relationship between the destruction of ecosystem and geological disasters and the sequential evolution of geology-
geomorphology-climate-human activities. On this basis, the dynamic balance mechanism of eco-geological environment
system is explored, and then the ecological security prevention and control strategy based on human-land coordination is put

forward.

Key Words: Qinling Mountains; eco-geological environment system; geological environment; ecological damage;

ecological security
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Fig.2 Four key scientific issues in the study of ecological geological environment in Qinling Mountains
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Fig.3 The composition and interrelation framework system of the ecological geological environment system in Qinling Mountains
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Fig.4 The path of Qinling geological environment and human activity restricting and affecting the ecological environment
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Fig.5 Scientific connotation and logical relationship between the “five-body” collaborative evolution and the “life community”
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Fig.6 The types of disasters and the coexistence and progressive evolution relationship of ' three hazards" in Qinling eco-geological

environment system
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Fig.7 Interaction and impact relationship between human environment, geological environment and ecological environment
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Fig.8 Dynamic balance relationship between human environment,
geological environment and ecological environment based on

human-land coordination in Qinling mountains

ZW EZS AR R A K e R RAE BT, TR AR ARG WFY , I A B DG T b ST PR R 0] AR 25 PR 5 11
2y MR AL iRy T R ZR 0 A A RO T R G B R A A AR IR R A, SR AR S RO RSB R
LA K 1) 25 ) A S R, AR B 3 ML ST ER R S0 b S PR X A S PR (R 35 T 2 E T, #7s a  L  3A
358 M ST PR A5 K Sl BRI A A A PRI 1 L 4 Bt B A Al BILAR 450 5 RIS b BB S5
G BRG] A SR 0 5 YOS R i e ML fre 2 R A PR 85 D ik ) £ A M PR 85 AR S AR
TRZR UL S BT R AT IA I,
3.2 fE/RZRIS TR A S MR AL , 425 LLKObK T 2R i L[] (A 2y 9 T8

U MRS 4 WA R R B BHE Y], TR AR SR IS ST, N3 FEOC MR- kA iA- 10
PRI B EL A5 DR E R o ST T SRR A MR- e AR A L L A A S5 A b ] v o o R AR, F i

http ; //www.ecologica.cn



11 T RIS RV T 4357

TR FAB PR E A SR s [, 7 R PR AR AR R A A SRR A N IR R | ST 22 08 1 Kbk T 18 2
A AR [ 77 - ) 3 - (] 452 ) R U SRR | A A LA oA 45 A 28 T R ) B ) 6 0 ) A 25 B %
AL R PRI MR, TR L 7KObR ) 5 A i L Rl AR < I ) 35 A i) A R TR A5 45 Db Ie] 3 ik,
R LLROPR FE 8 e A i R A 2R A B R N TR
3.3 WM 0 A A0 T K R - A AT I A OC AR AT A A A R Y S 1

Zele i A2 A5 T RZK K H RIRR MR E LA G . T RS RIS T 5, N B G T AR A5
F K LR - R A A OC AR 5 J5 S T R R e AR 254 /K b R -l R LA S LR
S PR A A /K T - MK T 3 T ) S B B Bl D 1 B e AR O A S BOPR E RR GE K
WETRIERE ) A BE | DR A A5 A 5 K 3 XU K S e PR 3 A A A 240 T K K3 5 4 5 3 B K 5l
BRI i A AP K 9 F - PR F IR 4 R 2R | DR A S M T PR ST R R a2 17
3.4 PR NIIREL- M FOREE- A IRl S B HLAR , 8 35 2 TN M DM A 2R 2 22 e AR A R

Zele Nt H AR A0, NP JE 5, N -H-A e R R AN, JT AR ZRIG BT | W E G TE AR - M
SR -LE IR S A AL o mR 15T R ZR 0 AT Bl Xk A 2 i o B3 1) S W ik A K AR R Y, R
NETE B IR MRS A A5 PAEE AI Bh B AR 3, DA Ml SR P 58 - A A5 R - AR i 1 i 7 S st 246
I ZR T I BN A E TG K RS AR A M B R R A XY 1 BB S ML B T B BL SRR
PRI - TIRE A B PRI B 5P SR P, R Rl A 2 2 4 KUK B9 s 2 W D A= A 1 5 5 TR k)
W, HAB LR AR
3.5 IRRFI SR - NS S r B sl e SR WAL, 2 A 2 R SR B 5 i 5

ZEWe LR 25 b B (A B B R A A SO R h A 2 SR 1 T R AR S TR IR IS, A E AR AR ZR I8 A 7
b 5T N2 35 By R Sl i e RS MU 5 0 SRR AR5 ok o B 1) 2B 25 3R T B S kil DA T
AR EIE S PR RE ) o T B, LUEE R RIS S B H AR B AR 25 SR 5 R G TS B
SR AR 25 - NS S YA EAE IO R IR R A A5 b B S it B8 b A 25 3 SO AP X 3R, T 38 A 25 L B 3F

PRI, 4 Sl 1 5 A A ST s e K e

WEAN eI R BE RN PRSI FE R | I 25 B0 R i M 23 W A SR R 8] 2 T B T Db ) 15 50 R PPN O ik |
RE A R PR BRSO S AR MRS, 56 R M B A BRI | g P R
5 BUERAU BIE s 2 F-BL b 2Rt 2R 27 5 SR G, 9T 1 Z8 06 A2 25 5 A58 1 A 58Tl
A RN AT A ARRI SERUKEE T I AE SRR

S 2% 30k ( References) ;

[ 1] EWRk ARSI WA R S S B AR R I M6 T . 855 nI R4 L i, 2022, 47(6) : 17-20.

[2] ¥Rk WA VS Jepiiayh HE Iy sOA AR AS SF P A 22 7 KA. SRBR 44, 2022, 50(13) . 8-10.

[3] M&EWH, T4, KT, REE, Hillg, B300, BREZE, sk, XAEG. KT T AR SO E B T g R s, i TR
Blaf, 2022, 24(1) ; 141-147.

[ 4] A, ISRIERIPIE N R G MG, B B0 s E S0 5 i k. P ER RS 2021, 35(4) ¢ 503.

[5] Zgkk, 2HEA, KRe, TICR, 25800, kit EAF, Mg, XA, B Re . TR, 2020, 28(2) : 189-201.
[ 6] T3, TR, B, B, EEFRRIENEE LOLEAE 5 U E S RHA R Z R, RS, 2021, 32(1) : 1-15.

[ 7] MR BEELEE ORI STk RS IR, R, 2014, 69(8) : 1052-1059.

[ 8] Brantley S L, McDowell W H, Dietrich W E, White T S, Kumar P, Anderson S P, Chorover J, Lohse K A, Bales R C, Richter D D, Grant G,

Gaillardet J. Designing a network of critical zone observatories to explore the living skin of the terrestrial Earth. Earth Surface Dynamics, 2017, 5
(4): 841-860.

[9] LiX, ChengGD, FuB]J, XiaJ, Zhang L., Yang D W, Zheng C M, Liu S M, Li X B, Song C Q, Kang SZ, Li X Y, Che T, Zheng Y, Zhou Y
Z, Wang H B, Ran Y H. Linking critical zone with watershed science; The example of the Heihe River basin. Earth’s Future, 2022, doi.org/10.
1029/2022EF002966.

[10] Richter D D Jr, Mobley M L.Environment. Monitoring Earth’s critical zone. Science, 2009, 326(5956) : 1067-1068.

[11] e, 20N, B, B, AUKET, S0iE, F0h, SO0, RFEE, B, Moo, LK SORE 3R SRR, §
Rl HBRALE, 2022, 52(11) ; 2105-2138.

http ; //www.ecologica.cn



4358 JAE = 43 4

[12]

[13]

[14]
[15]
[16]
[17]

(18]
[19]
[20]
[21]

[22]
[23]
[24]

[25]
[26]
[27]
[28]
[29]
[30]
[31]
[32]

[33]
[34]
[35]
[36]

[37]
[38]

[39]
[40]

[41]
[42]
[43]
[44]
[45]
[46]
[47]
[48]
[49]

[50]

[51]

Kumar P,Le PVV ,Papanicolaou A N T, Rhoads B L, Anders A M, Stumpf A, Wilson C G, Bettis E A, Blair N, Ward A S. Critical transition in
critical zone of intensively managed landscapes. Anthropocene, 2018, 22:10-19.

Preti F, Giadrossich F. Root reinforcement and slope bioengineering stabilization by Spanish Broom ( Spartium junceum L.). Hydrology and Earth
System Sciences, 2009, 13(9) . 1713-1726.

M, FAYW, TEW. M SRR =R, hERRE . BORELE, 2011, 41(4) : 436-440.

Mao Z. Root reinforcement models; classification, criticism and perspectives. Plant and Soil, 2022, 472(1) . 17-28.

gl 2R ISR SRS R HUREE SRR, 2022, 44(6) : 877-893.

R, A, IMJUbK, BEREAR, SKE, TR, FAYE, TR, R, ENE. PR A S SO R AL R R S R R AR
FARBEIR2EA, 2021, 36(10) ; 2449-2463.

WA, KR LB SO A B MR SO B ERIREE 4R, 2019, 10(1) : 1-11.

R, B, AR, X0, M, KA NS, ZR08 bl LK (TR BAR RS MR, 2022, 77(7) : 1762-1774.

SRS, ZRE . PR IRAY B ARPR L VY%, PR, 2020.

SREE, WAL, T, IhE, R, SRR, ZR0e 3 LA B0 LA AR R 3 2 ReiE. PR D B HiBRFLE, 1996, 26(3) -
193-200.

dRAE. ZRUE k. ERR . HiERERR, 2017, 47(4) @ 412-420.

BEpiE NERBURNIMAIT BRPEE N RBURIMAT T B[R 204 A A5 PR IR AR B S AR i . Bt 4 N RBURF A4, 2020(17) + 3-45.
Pl EMERE, bR, M, 2R, XIS, e L AR o) 2R R AL R A 5. KV BB R S PR, 2020, 29(3)
634-642.

SHL, TRPE, AR, UM SR A AP B RS 25 S AT, PEAb AR BE 244, 2022, 37(2) ; 180-185.

FMEIE, e, FARRE, BRASE. R A S RGNS Jrik MR R, E R B, 2022, 52(6) : 1010-1020.
BRPi4s A M2 2 BRPGE W BUT. BISA B RGELEE IR, JUat. hE KL, 2018.

fTESL, e e, TRUR, & . Ze ks oK R R AE K 23 ] 23 ek, JKHLBEIREL2A, 2019, 37(9) : 13-16.

BV M7 AR INA R, BEPEAESE 2019[ G/OL], 2022. 10. 14.

IREE, LAk, ERMS, B, KT RIS L. BTS20, 2019, 25(5) : 746-768.

SRR, RIEM, oW, sk, kP 0% HRZIEZ A A R PHILICE . BARRIERR, 2021, 51(6) : 922-934.
MG, BE, NI, SL/MEE, (s, HRHE, JRmeT, SRAebk. R AR R e b A R B . HhBERBR 2, 2022, 47(10) ;¢
3834-3836.

SRR, BRBL, SEAE. BRREZE I L XS S R R R AR G AT B KL T SR RIRHE, 2015, 13(3) : 557-562.
BEPEAKFIIT, 2021 4EBRPEKFI K R GETH A G/OL].

FAEiz, Ak, MEE, Kz, 8 - 127 W AL i s S E s B K, 2018, 33(1) : 111-116.

BHE, WL, KM, B, KRR, BRI, 2300 2R Lt SR T 2 Bl bl ST SR IR R M E T, TR X BRI S B, 2016, 30(2) -
182-187.

XU ZEUe BRI HE S EEOR. h E BRI, 2003, 24(2) : 132-136.

HE, K, S, Bk, Wil 20X 40 4F 2R AR 6 B AR A PR K R RIS, 2023, 30(1) : 319-326.
BREK. AR ASTREEH B SEA R S HOR S P EB, 2001, 28(11) : 20-24.

Steffen W, Richardson K, Rockstrom J, Cornell S, Fetzer I, Bennett E, Biggs R, Carpenter S, Vries W, de Wit C, Folke C, Gerten D, Heinke
J, Persson L, Ramanathan V, Reyers B, Sorlin S.Planetary boundaries: guiding human development on a changing planet. Science, 2015,347
(6223) . 736-747.

e, SKEAE, BUARTE, MBI, IR IR R B RS S M A S AR e, RS, 2022, 33(3) ¢ 577-590.
Sivapalan M. From engineering hydrology to Earth system science: milestones in the transformation of hydrologic science. Hydrology and Earth
System Sciences, 2018, 22(3) . 1665-1693.

Veldkamp E, Schmidt M, Powers J S, Corre M D. Deforestation and reforestation impacts on soils in the tropics. Nature Reviews Earth &
Environment, 2020, 1:(11): 590-605.

Fan X M, Scaringi G, Korup O, West A J, van Westen C J, Tanyas H, Hovius N, Hales T C, Jibson R W, Allstadt K E, Zhang L. M, Evans S
G, Xu C, Li G, Pei X J, Xu Q, Huang R Q.Earthquake-induced chains of geologic hazards: patterns, mechanisms, and impacts. Reviews of
Geophysics, 2019, 57(2) : 421-503.

BRBHAGR 2, LA, KBde, dkid, (RS, 42 AR IR8E AR5 11 (2000—2010 45 ) 3R IE A PPAG. HhERLEBERE T, 2014, 29(4) ; 462-466.
FERER, (LM Z204 10X 50 4FRF/K 22 57 K T BE Rt BRI, AU S RBERFSY, 2012, 17(6) : 911-918.

Stewart I. Sustainable geoscience. Nature Geoscience, 2016, 9(4) ; 262.

FREUE, UEIE, T8 K, Soebekti Chatarina Regina. & F SCHk T & /41 09 [ & AL B 2FF SR 20 3R, A 2% 4, 2022, 42(17) .
6922-6936.

A, E0b, RER, BEFH, 28, MW, X &7, B RS A R SEME VSRR E. hEBERE S, 2021, 35(4) .
504-509.

AR ARhRAR, SKOKXL, EIFSC, BRI, Sk, BT, RS, E Uk, VIR, B8, BICE, EAEN, R, KR s E
FURHEL AR, TR, 2022, 30(6) : 1798-1810.

A, T, B D EA SR S S REMS IHEREIRE R, ABFR, 2017, 37(2) : 341-348.

http ; //www.ecologica.cn



