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Hydrological processes modeling under
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Abstract: Based on the distributed hydrology soil vegetation model ( DHSVM) , two-period recession curves of the
hydrographs were adopted according to the characteristics of flood recessions and geological conditions. Considering
the hydraulic contacts of bedrock fissure water in the water cycle, we modified DHSVM in this study. A case study
was conducted in the Xingfeng Basin in the Dongjiang red-soil hilly region. Vegetation, soil, and bedrock fissure
parameters were determined based on remote sensing ( RS) data as well as field and laboratory experiments.
Hydrological and meteorological observation data from 2003 to 2008 were used for parameter calibration and model
verification. The perturbation analysis method was used for sensitivity analysis, in order to study how the changes of
the model parameters influence runoff and evapotranspiration. The results show that, when the modified DHSVM is
used, the fissure aquifer can be used to regulate runoff, and the model can simulate low flow better and increase the

accuracy of hydrological processes simulation.
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Fig. 1 Monthly variations of fractional coverage F, leaf area index L,

and canopy reflection A for different types of vegetation
KIS A 4 AT A1 7K S0 2004—2008 4FSEIZ H [ R R SO0 I FORE, IT88 HI B 5% IX R i
TPRAGu l XGE RS T AR S A R BORHEA T BB 57

2 DHSVM K i#

2.1 DHSVM &#3
DHSVM )b T = FEAS AL ( DEM ) A% 55 i g vl B 80 23 S 5 TS Ag SR oT, AR H A A% 2R 00
JEARHE , F0 AR T I A 5 T AR B TR B B G SRR R R i 2 ARk R — T R B AR
5 BHEAR 1) FE 2 R B o~y R IR T A AW SR ) 3B T R A e g Y T i ST AR B TR U R
HR AT 4 G A T I # . DHSVM SC3 T A g RUBE b i 3K SOt e A H 55 7 S A o | 3¢
SRR N 2R Y R AR
DHSVM H I 7058 b I 2 s B, BB R RE ) 1 -
I; =rLF, (1)

1)

EEEE RGP —— R E R . PR A8 o WFOR B 50 u MR Pz .

ﬁqj:rj



555 1 % BBIEE R R UK SCS R 391

RV AR A )
Sin =8, +P-E, (2)
A S, —— W ZE R M P—— B i £, —— A BOER A o 28k i (BRI R 2K ) o
RHIWZ Penman-Monteith J5i248 b a2 BUR I, 45 & LK 5 S (0 E 0T L3 si PR ki =
TR Z R R SRR AR R
a. FHRBOENE 2K
E; =EA A, (3)
oo El:Em =
v E, - (B, +Ey) TR
AP B —— 28U A, —— R o AR, AR N (1-A,) 5 Ar, ——LL B 7% A I T
]
b. TR AR UL &

Ey=E[(1 -A,)At + A (A1 - Ar) ] (4)
E - E (L +7)
e 7(1 + :—’)
P E——HHERT 7R i s —— R AUKIRE ~ RO R IR R y— 2 R E W H G r,— 2
I, ——2 I L) A——T R B
c. TIESIPRAEA G
E =min(E,F.) (5)
Hrp Eps :Epn - (E, +Ey)
P F, g SRR AR ol RS R AR KR E | AN B R K A eR
d. TIEFUKEFEER A 3 R AR EAK A B o T AR R R P s g
di(0) .0 = 0,,) =1 = 0,(6,) = (S E, +fE) —E +V, -V (6)
dk(ek,um - 6/:,1) =Q,(0,.,) -0,6,) - (fu,kEu +fu,/ch) + Ve (7)
40,0 —0,,)=0,0,_,) +(Qq, - 0Qs,)At (8)

A d,—5 b JZHIERRSE 0

TIEEEG0,—F kR LR SR L —— TR BN B A LR

Rk 0, — A TR [ — kRO ER T2 AR H sV, — b A
TR H R AR SN 5 Q. O ,—— HEFEIF BRI B0 AR A
B - SRS 16 7R O VR A5 KO I 1 TS R T A

K . )
I 7% N ~Su Py
Tx,y<zx,)"Dx,)‘>_ (et —eThT) (9)

Sy
KK, —— & (v, y) 322 1500 ) 10 RS 3 BB f,, — IR B W R B 2, ——H T KA R
D, —— IR,

K 3B S5 Pt 1 40 R0 TR, Wigmosta ' & A E = 4 RARBE AR R, R iR
DITRGE s RN TR T i 1 IRV A AT IR/ e 2 W [ AR e S 4 N G D= 11 ) ES Y 0 RS i R CIB 1= I DR = W
2.2 MR

S3HT B A 2003—2008 AE S H i it i 7 |, KRR 17K IZ 3l Depuit-Boussinesq J7 X IR /K i R A K
[ AL AY (2003 4F 2004 4F 2006 4F ) IR K S R #EA TG (1 2) o BB 2 AR SR /KRRAE B I R B R 2 4>
W B SR RTE T R 2088 e 5 X 22 o0 — 0K SCH R A5 #41)  IR K BEAR I F2 BRI T 4 582 B 3 7 24K
PR E B EERS(9) AT R RK B TR A MR K B . R, A AR RN - )
Z RTINS K E R 25575 1 KRS A SR Z [ /K 1k &R 6F DHSVM 17l

K Wigmosta 25145 HY (4 i BR SI5E 000 160 R0 o 38 A9 T8k | R FH i 7K (TS 2 b T v 2 )
THEMAS Z K TIREEE . R Tk Sk AR Ak T X B — 1T 58 B B2 N I L S, RORE L AR 38 B 3% 1)
] K IR BEIEAT I . 4B /K2 B 7K 4332 81y 43 o 3 ] AV (] 350 43 6473158, b R K i i 5 A 5




392 WM R R (R R ) A

i/(n- s
(=) (=)
(o)) o]
/(e s™!
o o
-~ (o)}

W /(m’ s

B

20 40 60 0 20 40 60 80 100 “0 20 40 60 80

I ra)/d Nl /d I fa)/d
() 2003 4 (b) 2004 4 () 20064

B2 EFmEmHAEmRKTRERE
Fig. 2 Low-flow curve fitted by Depuit-Boussinesq model for Xingfeng Basin
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Table 1 Soil property parameters
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Table 2 Vegetation property parameters
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Fri bk 51 ~86 2.0 0.15 12.5 0.5 5000 125 1.83 ~5.74 0.12~0.22
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Table 3 Comparison of evapotranspiration and streamflow before and after DHSVM revision
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Fig. 3 Observed and simulated streamflow
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