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Abstract

Human civilization depends greatly on water. Human society is increasingly connected with the hydro-
logic system as human activities intensify and global climate changes. Based on recent research at home
and abroad, this paper introduces the definition of socio-hydrology that different with water resources
management and eco-hydrology, summarizes the socio-hydrology modeling approaches, identifies the
challenges of socio-hydrology issues, and finally briefs the controversies in the academic field. The socio-
hydrology focuses on the dynamics and coevolution of coupled human and hydrological systems for the
purpose of improving the understanding of coupled human and water systems and the capability of pre-
dicting the future of water resources system.
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1. 518

A KSR R, DO SRR O R AR T 2013 4F,  E Brok SCRMHFE 2 (IAHS) IERUE
3] PantaRhei (2013~2022)F} %11 K, F R A K SCEH22[1]. & iRm0 B br 2l x5 A K R0 K1)
ML I TT, I KOG RE RE B,  DAIREOE TR Mt K B8 R G ) WL TR EE 7, A S RF
LIRS N N 2 AT RS R R ek [1] [2]

F IR T NFAL 2 K B 22 48 (10 Sl il F0 B [0 A e 1%, Sivapalan 4581 2012 R4 AL /K 302
(Socio-hydrology) (A& [3], I HoG s O — TR 5 m B 7K S22 4 3 [4]. 2014 4F, Kandasamy %%[5]
XTI HINE Murrumbidgee River Jids 100 £ 47 (1990 4F 22 4) [ & e Ji R 3EAT 40 #r, 48 tH HAE RO R R FAETS
B R IRE) IR A T B804 UK R - Van Emmerik £ [6]2% T Kandasamy 4 87, SR 21 20 A 205 A (stylized
model) R Z TR 4L 2 - K E L FE. [F4F, Elshafei Z5[7]4F5 UL & F o sk, #2H—3%
I B S KOOI SR, HESR ik ST, N B0, M. S 2 PR EUR I Rl g 44 S RS N R A
. 2015 47, Elshafei 55 [8]3 41 <2 /K SC A=A AAE B2 B FH TR Toolibin WA, HATES T 412 - /KSR
At FE P BRI B M (Emergence, 1REZEANERARARS G, HI T REH AT A BRI LA HMER).
Sivapalan $& H A\ 7K ik [R1J8 A0 HE B2 R R B ) ROBE RS FAE ), I EUG DA AR M0 gl B H A0 S 1) 758 g AE
ZRFIAPR[9]. [FI4F, Baldassarre S5[10]4& H — M5 K S+ 488E R 30 IWLGIR ik, Mmiglk 7 —
W5 T4k S0 BT FE At 18 [2] [10] [11] [12] [13] [14]. 2016 4F, Chen Z5[15]1F% 4t £ /K SC2p A, i)
T EE I BIA M Kissimmee River Jitisirt £ F 4R MR B A B R M EW IFEAE . HET, 2K CH#ER
W AT A T 36220 RO AT B, 0 FE 0] A 22 7K SO AR 1 B AR BE R B SRR E , DA B 0 4 1 3 47 5 A 22 7K
IS [14].

A SCMER A 22K SO BB TR, HENT 12 K S I R AR R AN T 10 8, (BT 284 2 /K S AR 5
TR S, FBH H AT AR S T4 2K S 4

2. HEKCFNEFHS
2.1 HRIKIFREXL
Sivapalan HBEH A 2K 2 SR 5 REHE SR SO RBHLEL, BOD TR FRARAI AT A Bk its
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HIKSCOEIA A R K EAFA)— TN 3 RS2 R3] [4]. R KSC00 H AT ARt 2 5K RS2
T ) S B AL AR R B RV A AR, B AL 22K SR & RGUEEA I BN Ty 0L, F DLEE SR IR 5 T A4 B
I B AT R R R P -

K GAE G SCERHV AR BT X AIE T AE GRS NRTENE KSR G INBIR R, P I
BUHTHR AL A2 KO NSRRI R G G — Ak, Wi M I mm, BhENEAG . R, 2K ERe
WERRREAL BUK USRI REMBRRE 0, WRBLKIER, ERKRCRIZIREM4]. CEIARY, oK ORE &
QR ALV )% RGN 2R, BA BN SRR B AR IR, AR A S R H R
TAER . BPAEPER . SRR R RS [16] [17].

22. AKX FEKFEREENXA

IK BRI B A2 K SCEE AT O RARE ANAUK, HPTE A AT A, f A 7. K B B2k
T “What-if” B 5 I, W TR T K BRI 2 TR 2 A i R P A B, (IR A
SRR A2 BAR RS 3 2L (3. B, TR A T AR, 3 A i T4 55 0 W (1 45 2R OF AT

il

MRS T LA R — T SRR EOK SRR SR & B R LY o K BHIRER & LA SOV E B p e, i) i
A HAEHK IR S, RSB E BR8] ML 2 /KA R ST R R AR AT T R
R NIK 2 Gt W s AL B [3] [4].

2.3. HEKXFEETKICFHE

MR H AR KA RIS A L AL, 8 A 357K SO AL AT DASE S i R g Ak 2o /K S0 AR IK
SCEH TG —HE S T S TR e i e A e A BRI LR R BSOS R . LR RO RL A, Bk
SCHR U = BRI 78 55 7K AR 5% BB 14 B AL RN R34 A P [3] o ZE 35K ST W R AL AT SR DA B R 5N K 3L 27
AU NS 3 A B SR R R IRR K T KSR FENE o A 2K ST I U A R S K
RN B AR FREAAE . SAEZIRSCARAL, A2k KO I TE T Bl R B 2R 4
BR[3]. AR ICAAERAKSCE T ONE A, EASE . RO A 2 B S B i), 38 ) B A AR A
REST o IXAEFERRESE L3N T4k 2K ST HORT FUAERE

3. HARKILEFMMREFZE
FIRD, % T84 002 - KSR E RAIBFIL, 178 RG8) 1 B 6] [18] [19] [20]. ARELALH[21]

[22] [23] [24]FI R G M R G [25] [26]. X =KL REAE — E S DRI & - KU & R4, THFE K
P REA I FE, (HARAAAE BB AN, A RFERERITE . LSRN 2 M 45 7 T 347 2 1T o

31 RGEhhFEE

M - KRG G R P AN R R A B2 [ S AR AN R AR 2 (8] FA B[R] 38 A/ T DA R 4
NIRRT . RS SRS RGUIRES AR LIRS R B REL IF HARRIPIREW MLk =
APRESHIE 5], RGN N F RN 2 REFK L RFMAZ R, FRENRRES - KRR WAZE
BEATHEAN .

Baldassarre 5%[6]5% H] 5 4t 5l 7“5 R RARAN A /K XU A 2 Jo < 18] (R 00 S A5t L), B 7 02 AT S 400
RUONE o Rtk 5 ph o 2 [A) BRI 3R P AL 20 A2 R FR , BET 6 P A 23 (S (At S AN AR ) 15 it /K 2 A A [RT
WL FRHATIN A, RG3) 1R RIE
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F:Lﬁm{—wééﬁLj ifW+&,H >H_
o :{gT (W +§HH_H— H.) (Bt %)
0 (artatte)
Z—It):pD (1-D(1+apM))=A(w (t))- FD_ (1)
(L—T:A(l//(t))R—KTH
(L—'\:I:A(w(t))- FD_ -y M

H: F, D, H, M PIREDE, HRlFndkik, NOEE, Bty sBEateidiZ; a,, &y poo
Ap s & s Ko pg NSEL RN EAOKA B KBUR IR, BB BT EUREEAOK A 3G N, R N KR,
BocER A, RPN R RE, DB KA, AU, Ay (t)) AAKB UK R L

IR R Gi B T AR e AR G MR Rl AR R A 2 R R 22 TR L) S B (1 B0 g L . SR TR
B s OV /KA R G858 1 I 6 43 Gk 2> (RS2 /N, T BIARAE S5 IS i e K s @7 /K AT 3R AR50 55 () 48 o T i
SN IARH: i B AT 7, B R IE RS RGN @FE Tt KA, & E st 2 A A bt
AR, RIS XL RA T ARG IAEE T /K SR LA B 2

Sanderson $2 H F R4t 72 RN T . 23R RIS R 882 [0 R AL A FH[5] [18]. 5T T 15452 3
Bl V5 YR A EANREE I =R E = NN D - &5 - BB RGP FEAsh APLE], ERTHAD. A
B AR S B ) iR, WA 1 fon. GRERW: Q@ SUERFESE, AT LLSEIUA FRIFaA 2 8 1)
e, QMFHITRKE, MRS FEAND - &5 - MRG0 B

ECD ECD ESC

ENN

Figure 1. Phase portraits of co-evolution process of population, economic and environment systems: (1) Economist’s

Dream (ECD): pollution is controlled and future development is sustainable; (2) Environmentalist’s Nightmare (ENN):

pollution accumulates and sustainability is endangered; (3) Escape from Environmental Catastrophe (ESC): Recovery by

cost-effective pollution control technology (Redrawn from Sivapalan and Bléschl, 2015)

B 1. A0 - &5 - MRRGWMEIRC=4EE: OSRZEUTHIERECD); OISRLRIFRENN); OrMIEIEE
2=(ESC) (E£& 8 Sivapalan and Bléschl, 2015)
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IR SZBIEE, RGN F RS BT AL S - KOS RN SN, R TR S K S R
BHTFB. B2, WA R IE AR S IR 4E 4 - KRS REHEAT EWB AT, ARENHES - K
I AEHEAT RS R IR .

3.2. RIEIER

AREEH T (agent-based model) & —ZRIE TAT AMBLINA [F] A4 2 (047 A EEE 2 HAT N AR, v BUH T
PRSP AT T R G  . ARERRAL e s G RO iR A 2 - KOG R G0 R BTHLAI[14], HA 2L
P = ERIUE AT DU A AREE H 7ok 2 (8] A S IPRRAT IR B AR T IR I R

Dawson 55 241K F 2h 2 A RUSADL /K S50 B B 3 . 2R ] . 2838 B 2 AR 5 1 2 B B
DA E AL X 3R AAE B, I HLASKE) 7 2R G F DO AN R AR R . AN RIS 55 A [i] 7 vt e B[]
GRS T A9 g5 Pk .

AREERERER T XHAQHL PR T AT A FEAT AR, 308 75 b /K R AN A 3 i A e i R AT AR 3 o Py T L,
R FAAEAR AL AT USSR A [F 41 24T A F AR R IR, BB SLBIA 2 - KRGS . (EAREAR B 1)k 50
WARR M : ST A E R BRI, BRI G G A, HARA G lRe: MR G

33. RGN RGIEE

ARG RS (system of systems model) 2 ¥ A FE 7RG E T K RF 2, KA A A2 -
KA RGN — M7k WL SHER N RGMAL T A AR X B, AH LRIV R T 5 4= B
FRAZ 75 R TR A

Housh Z5[25]4 H Rt (1 RGEAF UL R ARV E = REH AR T REMMEKGERR, Kb FREE
FEEMFIH ARG EVREHRE] R4, RBEH RS, RRAGIHERE. ZARGHNEEEREK RGN
FIas G BUE R AL, S AR — DU R A BB S R, R & 1 T8 I R AT SR A R
Hofift. Yeager Z5[26]H2 H T LR A HRAMELL(RA M RGF) RIS - KL RGZIMMBIEL EAEH, I H A
TR 2K BB AR T . %R EAT RGP EARAE R R WE] 2 Fis o

Figure 2. The interdependencies of subsystems in a system of systems model (Redrawn from
Yaeger et al., 2014)

2. REMERSG: SFRGIMEEIREXR(ELE Yaeger et al., 2014)
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4. HLIKLFRHARER
41. BEPWEIE

FEZIKICEER FiAL 22 - KSR REEHIB) 1AL, TESR A% &5, K% fTEGRIT. 47
BN EE @ ST EAE, AR — AN R — 2R 1 EAS AT B Bk SE B [25]

FE2 - KO A IR X IS 22 2R ) A (P MEAL FIASERDL, 75 X L e A It . ISR AN T iz A A . 0
@ Z R AE, WA g, [FHEERRWHER & B R IR S R 2K T iR, e R AR
I HE BAFMX, TR &t X ftt R R, & H SRk s i — A .

A5 TR R 5 AE P 44 S AR PR ST RS Y 8 SR PR RS L RS S5 B D IR TR B AR I N R iE S A AE
XL Z R A AEEAREBE A R G KRB @ P IURN R, 1ERG8) ) b A AR,

4.2. HLKICFRBNBR M

RGN 1R ARBEARIL RN R G 1) R G ALERRERE X 4t 2 - AK SO AR (1 30 J1 25 LA TR 7, H2
TR A R E QTR 30 . AT R A 2 /K S AR 1 B SR R HH ] S 4 2 /K SO B BB AT R e 2 — D I 7

58 7K SC AR R ) (AR B A 56 1) =0l i A = 2K [27]:

(1) 2 XEETT i WE NI TR 2 e BT 50 B AN B, 783 8 B B S Hadt AT Ah T, 7ER S
] R ) A R R ARG IO AR T R . RO VR ARG “REAALN” R 2,

(2) EEHIR: 7 EHEISHESR R 2 WA R B (B AR RO ME, kATt “FEARN” ®2%E. Hh Akaike
5 S HEN(AIC 7 ) AT /NFEA S TH(AICC HENN BT 72 K H

(3) DU v i DL i 44 S 9 U (BIC ¥ IU)), Kashyap 15 2. 4E I (KIC 78 ) A DL 173 757 (BMA 7772)

{HJR IR Be AL G /K S22 PR RS B RPN 1) 5 52 5@ F TAE S KSR, DR FE I B REAS JE s 2 {e]
k2 K SO AT RS, Ak S /K SC AR e i v 1 25 A

4.3. AR SRGREIE

W2 RAEHRFFNN: ARMERGHRENRES, TXFEE - NI R G5 HAM AR SIX TP K
[5]. IXFhE & /AR NSRATT UAE AT 8 B “AEE” o (ERXAA & BRI R AT A IRE AE
ARSI T E[5]. A, ASEIESIRIRE TR« B KU RS AR A5G 2. B, Chen 4£[15]
SR SL AL 2K SCEAAR R, BIASALL 1 5 [ 93 BLIA M JE PEOR T e it 2 AR O OB 5 42, F HLURos e
FEAL KL B

K 3 BONE M RIE 1 B AR RS S5 ANEH2 RGMIXAI[5]. HRRGE PRI U FEIEALAT T DU E AR LR
MR, e GG /N GE AR L g R RS . (2, N2 RERAT A MA RN IZ KRR,
BTN Hl, T A2 AT NIRRT A2 - KOOGS RGN EAE . B SR E

NEAL LT AR IR ATE T A MWW AF [5]. 24 R G M B 1) ROBE UGS, A SAt 2 B E LA
A ef AT A AR 1, T AR A VR R AR AR AR B s (E, ) ok SR I TR) RUBE A R O B4R L &8 L T 4
W) 55 2225 PR AAL AT S I E AN & 06 A SA 2 AT N RS O A B AR
5. #HRKICFRIFIU

Sivapalan 5T 2012 42 A2 KIS IS [3], AR FMALEA U oK SCFE IR F IR,

SR “oK 3cHt 45 2% (Hydrosociology) ” I Fifr 44 [28], T ARUKIKE B2 /DEE T 30 4£[29] [30]. F-H.,
Falkenmark [30]7F 1979 3% %} A/KAZ EAE M H BAR:  “...... N IK 2T PR 38 Bk 2850 7K B IR R ) s e DA
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t HR RS i HR RS
RSN RS i A SRR
iy
99
Jm
0-0 ©
A TH (1 42 v 4
HAH, t RYERMARRR
3 1L B AR v T 2% fh o2
« | BH BRI .
= TR L
=t y
- —p _
e
RFAL B RFAL B
Figure 3. The organization principles natural and social systems
E 3. BRRGSHLRGRIERZREN

ARATIARER K . KT H Ak 2 RO RIWE FERG 2 fleidt — TR AR RO Ik 7 1e4h, Falkenmark
XA 2 - AKSOR G RGP RIS A AL ST 1 AR L7 T AT 7E[28]: OASRIKIK R @K B
IR EMTRE; O ANIGESH LK S, @OfF BAHAM R ZES: . B Falkenmark JFREMIBETLLK,
ML =HFERMILH 2 XA K& RERIT T FRRESARTE b, ek s 5K E AR A
L, R DUKSCIEARL A, B AU N SR RGN 7K AR G Y S 13t 1]

B XA - KOS R AT, AGRIEMRONY “B% - e oo, “AR- AL” =
JCIEAR AR [31]. EIGERE G Itk KM RS, BIBAUK. k. 7K. HKBLK R A 45 TR AT,
IIHTKAERE “ EHAR - N7 iR UNURIE R S H A KA 2 . RS AR SR ARG R, 4
DRI SOK BFIRERHA R [32] RFFIE I LUKRIE R GURERE I 9L, 4. PRl FTRREEE sk
TR A7 RAEEFH BRI RIIR RS, “Wil” RIERGLER T, TR 8RGO
MIsh R, AHBURPBANEIWT[33]. 2= FARMTET A MK B BURIEE . IR T 37, A BRI KN TR L
AR 76 2 7K DR R 4 — T B S5 ) B et AT TR Wi, BB AL RGINIK LR G HIRE M [34] . $BAELRAFL3A
T E AT T IR E B AR R AKSCS RN AR R . 2T I AR LR LR ) 3 A1 20K
SCRERY, ARALFREE N (K SO RO AR L 7K BRI BRI K S S5+ 2 & 2R G O A5 Y 4507 THI PR BIF FE a3k
R HAAER M AL, B BOT R SOKRIR S 2 & R0 TTH A A AR 22 H FR[35].

6. HILSRE

H Sivapalan %5F 2012 42 BSOS K, B Rtt & - KOO & RGP RS E) 1)
BU, 3R 7 AT ARAOK IR ARG TRE S o ASCHE T E AT T IR, HbIT A 20K ST B A
ERI®A 2K AWM R ER T, A SACCEIII ST A e R ATUATIUL,  BEE RS TR
NS 22X WL, A2 AR NIR I8 B AR B A 5 NSO RA L, K OB N A2 R 4L
HEOKICAY S, SR

527



e

TR =T 50 7 VA RHE 55,

E&WmE

2K B AR 5 4 1 A H 9% 35(51539009) -

BE Tk (References)

(1]

[2]
(3]
[4]
[5]

(6]

[7]

(8]

[°]

[10]

[11]
[12]
[13]

[14]

[15]

[16]
[17]
[18]
[19]

[20]

MONTANARI, A., YOUNG, G., SAVENUIE, H. H. G., et al. “Panta Rhei—Everything Flows”: Change in hydrology and
society—The IAHS Scientific Decade 2013-2022. Hydrological Science Journal, 2013, 58(6): 1256-1275.
https://doi.org/10.1080/02626667.2013.809088

MONTANARI, A. Debates—Perspectives on socio-hydrology: Introduction. Water Resources Research, 2015, 51(6): 4770-
4781. https://doi.org/10.1002/2015WR017430

SIVAPALAN, M., SAVENUIE, H. H. G. and BLOSCHL, G. Socio-hydrology: A new science of people and water. Hydrolog-
ical Processes, 2012, 26(8): 1270-1276. https://doi.org/10.1002/hyp.8426

SIVAPALAN, M., KONAR, M., SRINIVASAN, V., et al. Socio-hydrology: Use-inspired water sustainability science for the
Anthropocene. Earth’s Future, 2014, 2(4): 225-230. https://doi.org/10.1002/2013EF000164

KANDASAMY, J., SOUNTHARARAJAH, D., SIVAPALAN, P., et al. Socio-hydrologic drivers of the pendulum swing be-
tween agricultural development and environmental health: A case study from Murrumbidgee River basin, Australia. Hydrology
and Earth System Science, 2014, 18(3): 1027-1041. https://doi.org/10.5194/hess-18-1027-2014

VAN EMMERIK, T. H. M., LI, Z., SIVAPALAN, M., et al. Socio-hydrologic modeling to understand and mediate the compe-
tition for water between agriculture development and environmental health: Murrumbidgee River basin, Australia. Hydrology
and Earth System Science, 2014, 18(10): 4239-4259. https://doi.org/10.5194/hess-18-4239-2014

ELSHAFEL, Y., SIVAPALAN, M., TONTS, M., et al. A prototype framework for models of socio-hydrology: Identification of
key feedback loops and parameterisation approach. Hydrology and Earth System Science, 2014, 18(6): 2141-2166.
https://doi.org/10.5194/hess-18-2141-2014

ELSHAFEL, Y., COLETTI, J. Z., SIVAPALAN, M., et al. A model of the socio-hydrologic dynamics in a semiarid catchment
isolating feedbacks in the coupled human-hydrology system. Water Resources Research, 2015, 51(8): 6442-6471.
https://doi.org/10.1002/2015WR017048

SIVAPALAN, M., BLOSCHL, G. Time scale interactions and the coevolution of humans and water. Water Resources Re-
search, 2015, 51(9): 6988-7022. https://doi.org/10.1002/2015WR017896

BALDASSARRE, G. D., VIGLIONE, A., CARR, G, et al. Debates-Perspectives on socio-hydrology: Capturing feedbacks
between physical and social processes. Water Resources Research, 2015(51): 4770-4781.
https://doi.org/10.1002/2014WR016416

GOBER, P., WHEATER, H. S. Debates—Perspectives on socio-hydrology: Modelling flood risk as a public policy problem.
Water Resources Research, 2015, 51(6): 4782-4788. https://doi.org/10.1002/2015WR016945

LOUCKS, D. P. Debates—Perspectives on social-hydrology: Simulating hydrologic-human interactions. Water Resources
Research, 2015, 51(6): 4789-4794. https://doi.org/10.1002/2015WR017002

SIVAPALAN, M. Debates—Perspectives on socio-hydrology: Changing water system and tyranny of small problems. Water
Resources Research, 2015, 51(6): 4795-4805. https://doi.org/10.1002/2015WR017080

TROY, T. J., PAVAO-ZUCKERMAN, M. and EVAN, T. P. Debates—Perspectives on socio-hydrology: Socio-hydrologic
modeling: Tradeoffs, hypothesis testing, and validation. Water Resources Research, 2015, 51(6): 4806-4814.
https://doi.org/10.1002/2015WR017046

CHEN, X., WANG, D., TIAN, F. and SIVAPALAN, M. Fromchannalization to restoration: Sociohydrological modeling with
changing community preferences in the Kissimmee River Basin, Florida. Water Resources Research, 2016, 52(2): 1227-1244.
https://doi.org/10.1002/2015WR018194

LIU, J., DIETZ, T., CARPENTER, S. R, et al. Complexity of coupled human and natural systems. Science, 2007, 317(5844):
1513-1516. https://doi.org/10.1126/science.1144004

LIU, J.,, DIETZ, T., CARPENTER, S. R, et al. Coupled human and natural systems. Ambio, 2007, 36(8): 639-649.
https://doi.org/10.1579/0044-7447(2007)36[639:CHANS]2.0.CO;2

SANDERSON, W. C. Simulation models of demographic, economic, and environmental interactions. In: Lutz, W., Ed., Popu-
lation—Development—Environment, Berlin: Springer, 1994: 33-71.

HOFBAUER, J., SIGMUND, K. The theory of evolution and dynamical systems. Cambridge: Cambridge University Press,
1988.

ROBINSON, C. Dynamical systems: Stability, symbolic dynamics, and chaos. Boca Rotan: CRC Press, 1995.

528


https://doi.org/10.1080/02626667.2013.809088
https://doi.org/10.1002/2015WR017430
https://doi.org/10.1002/hyp.8426
https://doi.org/10.1002/2013EF000164
https://doi.org/10.5194/hess-18-1027-2014
https://doi.org/10.5194/hess-18-4239-2014
https://doi.org/10.5194/hess-18-2141-2014
https://doi.org/10.1002/2015WR017048
https://doi.org/10.1002/2015WR017896
https://doi.org/10.1002/2014WR016416
https://doi.org/10.1002/2015WR016945
https://doi.org/10.1002/2015WR017002
https://doi.org/10.1002/2015WR017080
https://doi.org/10.1002/2015WR017046
https://doi.org/10.1002/2015WR018194
https://doi.org/10.1126/science.1144004
https://doi.org/10.1579/0044-7447(2007)36%5b639:CHANS%5d2.0.CO;2

FE 2 K SC AR 58 T 1A P

[21]

[22]
[23]
[24]
[25]

[26]

[27]

[28]

[29]
[30]

[31]

[32]

[33]

[34]

[35]

AN, L., ZVOLEFF, A, LIU, J. and AXINN, W. Agent-based modeling in coulped human and natural systems: Lessons from a
comparative analysis. Annuals of the Association of American Geographers, 2014, 104(4): 723-745.
https://doi.org/10.1080/00045608.2014.910085

EVANS, T. P., KELLEY, H. Multi-scale analysis of a household level agent-based model of landcover change. Journal of En-
vironment Management 2004, 72(1-2): 57-72. https://doi.org/10.1016/j.jenvman.2004.02.008

NIAZI, M., HUSSAIN, A. Agent-based computing from multi-agent systems to agent-based models: A visual survey. Scien-
tometrics, 2011, 89(2): 479-799. https://doi.org/10.1007/s11192-011-0468-9

DAWSON, R. J., PEPPE, R. and WANG, M. An agent-based model for risk-based flood incident management. Natural Ha-
zards, 2011, 59(1): 167-189. https://doi.org/10.1007/s11069-011-9745-4

HOUSH, M., CAI, X., NG, T. L., et al. System of systems model for analysis of biofuel development. Journal of Infrastructure
Systems, 2015, 21(3): 04014050. https://doi.org/10.1061/(ASCE)IS.1943-555X.0000238

YAEGER, M. A., HOUSH, M., CAl, X. and Sivapalan, M. An integrated modeling framework for exploring flow regime and
water quality changes with increasing biofuel crop production in the US Corn Belt. Water Resources Research, 2014, 50(12):
9385-9404. https://doi.org/10.1002/2014WR015700

WESTRA, S., THYER, M., LEONARD, M., KAVETSKI, D. and LAMBERT, M. A strategy for diagnosing and interpreting
hydrological model nonstationary. Water Resources Research, 2014, 50(6): 5090-5113.
https://doi.org/10.1002/2013WR014719

SIVAKUMAR, B. Socio-hydrology: Not a new science, but a recycled and re-worded hydrosociology. Hydrological Processes,
2012, 26(24): 3788-3790. https://doi.org/10.1002/hyp.9511

FALKENMARK, M. Water and mankind: A complex system of multual interaction. Ambio, 1977, 6(1): 3-9.

FALKENMARK, M. Main problems of water use and transfer of technology. GeoJournal, 1979, 3(5): 435-443.
https://doi.org/10.1007/BF00455982

FRRE, BRI, XK, & RECER - S ZJuKIER B AESL[D]. Bl S8R, 2014, 59(4-5): 419-427

QIN Dayong, LU Chuiyu, LIU Jiahong, et al. Theoretical framework of dualistic nature-social water cycle. Chinese Science
Bulletin, 2014, 59(4-5): 419-427. (In Chinese)

i, TR, BN, . PAUKSOK SR A RMA R AT SR A B SR ). AKEFAEERE, 2010, 21(4): 479-489
WANG Hao, YAN Denghua, JIA Yangwen, et al. Subject system of modern hydrology and water resources and research fron-
tiers and hot issues. Advances in Water Science, 2010, 21(4): 479-489. (In Chinese)

REWN. SUETE RS TS ARk m #OK R IR M TR H 0], b E TR, 2004, 6(8): 5-11
WU Jisong. Create new subject of systematic engineering management of resources—New type of management of engineerin-
gin “Beijing Water Resources Plan”. Engineering Science, 2004, 6(8): 5-11. (In Chinese)

B, AHTR. K BHIR AT HF SR H B 2 S i B BT[], &UFiTEiR, 2007, 28(1): 72-77

LI Xuesong, WU Xinmu. Institute analysis and innovation for sustainable utilization of water resources. Economic Review,
2007, 28(1): 72-77. (In Chinese)

FEG, VESE, DR, XU, WBUKSOKVEE S 2 & RAFFSTLIR S VP (9. AKVERIT ST, 2016, 5(1): 1-15.
GUO Shenglian, XU Chongyu, CHEN Hua and LIU Dedi. Review and assessment of interaction between watershed hydrology

and society system. Journal of Water Resources Research, 2016, 5(1): 1-15. (In Chinese)
https://doi.org/10.12677/JWRR.2016.51001

529


https://doi.org/10.1080/00045608.2014.910085
https://doi.org/10.1016/j.jenvman.2004.02.008
https://doi.org/10.1007/s11192-011-0468-9
https://doi.org/10.1007/s11069-011-9745-4
https://doi.org/10.1061/(ASCE)IS.1943-555X.0000238
https://doi.org/10.1002/2014WR015700
https://doi.org/10.1002/2013WR014719
https://doi.org/10.1002/hyp.9511
https://doi.org/10.1007/BF00455982
https://doi.org/10.12677/JWRR.2016.51001

	Methodologies and Challenges for Socio-Hydrology
	Abstract
	Keywords
	社会水文学研究方法和难点
	摘  要
	关键词
	1. 引言
	2. 社会水文学的基本概念
	2.1. 社会水文学的定义
	2.2. 社会水文学与水资源管理的区别
	2.3. 社会水文学与生态水文学的区别

	3. 社会水文学的研究方法
	3.1. 系统动力学模型
	3.2. 代理模型
	3.3. 系统的系统模型

	4. 社会水文学的研究难点
	4.1. 多学科的合作
	4.2. 社会水文学模型的有效性
	4.3. 人类社会系统的描述

	5. 社会水文学的争议
	6. 结论与展望
	基金项目
	参考文献 (References)

