HYDRUS-1D Inverse Calculation
HYDRUS-1D (Ver.4) UL FEIC K HK A BERFIEDHETE 20085.11

HYDRUS-1D (Zi%, +FDJE A b 7eE ORI EMIZIFE-SE Ky BB R (Soil Hydraulic Parameters) %
WENT T DHERE NN DD, 22 TIE, £HT LINHOK G ZFEBIED 1AL SR T 5285 E~D
B E =T,

BIRE 1 THhSLILDOKDEREKIPBENFIEDEAEM ~Evapor”

ZZ T, HYDRUS-1D Ho7 L7 ay =27k Evapor” (U —27 A~X—Z“Inverse” H) & I\ TR 5,
HIETEH RS 10cm HEMSOARFEREICHBITHEIKIE RS 1, 3, 5, 7, 9cm), ZRIEHE,
FEERAE T IR R IRFE G KR
HEEIHH  van Genuchten 7 L/ 3T A2A—%6,, O, a, n, K

(L) EFELEHESEY Main Processes

Heading: 7my=27kd RHL,

Simulate: /K73 # ) (Water Flow) %1348,

Inverse Solution: WifE#T (/T A—X DHEE) 3R,

Main Processes §|
Headine:
|Evap0rati0n Experiment - Ol Wendroth
Simulate g
Irv Solution 7
W ister Flo v Inwerse Solution
[ Aapor Flow
-
[ Solute Transport
{+
[~ Heat Transport Cancel
[~ Boot Water Uptake Next ..
[~ Root Growth
[T G2 Transport Help

(2)FFEH Inverse Solution

Estimate: /KB 844 (Soil Hydraulic Parameters) DHEE,

Weighting of Inversion Data: 1if## o 8 A BA%L, 8% 1% weighting by mean ratio 3841,

Maximum Number of Iterations: <18 [FEIHD R, 100 FREEIZERE T 5, 0 DEXIT/NTA—ZOHEEIL
1107, MBI L DA &L TR

Number of Data Points: WifiEHTIZ VST — 25 (N J)7 74V FitIn 1> NOBB) , 7 —# 13 Data for
Inverse Solution TAJ1 95, 7 —X ARHZT —25a B R L&, BEINICETIND,



HYDRUS-1D Inverse Calculation

X

Inverse Solution

Estimate .
W Sail Hydraulic Parameters

r Gancel
Brevious .

Mext ..
Help

slelsleNEl

-

‘Weighting of Inversion Data

" Mo Internal Weighting

(¢ Weighting by Mean Ratio

(™ Weighting by Standard Deviation

100 Max Mumber of Iterations
181 Mumber of Data Pointz in Objective Function

(3) £ EBICEI9 3158 Main Geometry Information

Length Units: £ &HANT,

Number of Soil Materials: #5812 H D T OFSEDEL (F)—FEHI k32N Tl 1),

Number of Layers for Mass Balances: ~A/NTUAEEHE T DO, ~ANTUAOHEIL, LofgL
—ET LM BT, WD HIZE DT RV, IO T T 7 4710 =7 15 —Profile
TlE, ~ AT AE% Subregion L5,

Decline from Vertical Axes: AL /7 A1 x O cos x fE, 11 FEEFEAL; 0: AL,

Depth of the Soil Profile: R 32 LEOEX,

Geometry Information &l

Leneth Units

[ Mumber of Soil Materials
* cm 1 MNumber of Lavers for Mazs Balances m
™~ m 1 Decline from Mertical Axes Previous ..
10 Depth of the Sail Profile Hext ..
Help

 mm

(4)ErAfEH Time Information

Time Units: BRI ELAT,

Time Discretization: Bff#{bREH DR E,

Initial Time: #JHAREH],

Final Time: FHEHL#& TR,

Initial Time Step: #JHRF A A0,

Minimum Time Step: f/INEFFIZI AR, FHR OIERRIEIED RN EZITIE, BB FHE O IR A R EEIZ7e
% UKy R BROMEE N B2 G A %) o ZOWATE, FIMIRERHIZ] 2008, fe/INRe 2 A 4 iR
Uil N SST DM EN DLW W OZEFEDS G, A MO RIS L TENE 107, 10°
HOREBBIETHT),



HYDRUS-1D Inverse Calculation

Maximum Time Step: #e KB %) A,
Boundary Conditions: % fi 5 it 4 {4 Cdn 2 7R 8 B 1 L RE I 2 L0 22k 3% D T Time-Variable Boundary
Conditions %33R,
Number of Time-Variable Boundary Records: REIZALDEERGMEELTCATI DT —2¥, 7 —XI%
Time Variable Boundary Conditions TAJj 3%, 7 —XZ AJJRRICT —F A AR LI-LXE, AH)

IR SND,
Time Information §|
Time Units Time Discretization —
® Sk Thitial Time Iui
e Einal Time 416666 Gancel
" Hours L Frevi
o [me Thitial Time Step 0.0006 Frevious ..
" Years Minimum Time Step 1e-0085 Mext ...
Maximum Time Step i} Help

Boundary Gonditions
[v Time—“ariable Boundary Conditions
[~ Meteorological Data

o
-~

[ Daily Variations of Transpiration During Day Generated by HYDRUS
[ Sinuzoidal Wariations of Precipitation Generated by HYDRIUS
36 Mumber of Time—Yariable Boundary Records {ee., Precipitation?
Number of Meteorological Records (e.e. Radiation?

(5)ENRIE#R Print Information

Print Options FlllA4~7"> =2

T-Level Information: #iR$ 2L, FHRRFMIIKTT DK &, FEIKSEE T Ty 7R, FHERK 7
Ty A, #0R UG REEICE T AW, 77 AL (T_LEVEL.OUT) IZ i 1&415, Every n
time steps |ZfEZ A 13528 T, T —F&RIFIKTENFTHE,

Print at Regular Time Interval: A JjL7-K§f# i@ C T-Level Information % /7,

Screen Output: ZIRT D&, FHRERFEATHICHEICFH RS RN N SND, FERIROSGE, KEFHAEH
DIKG B FFIE T A—ZER B IR R SIND,

Print Fluxes for Observation Nodes: &3 5L, BlHIRICHITL7 Ty 7 A% ),

Hit Enter at End: IR 95L&, FHEK TEFIC Enter ¥ — CHEITHEEZ AL D, st HEK TRIZE REND
FHR TR 2 iR T DL TED,

Print Times E[fIEE R

Number of Print Times: H 71774 /L(NOD_INF.OUT)ZT —% (JEJI/KEH, SRR, BE, K5T7Ty
JA, RGN, BN % th )19 HENRIRE RS, 7 — % %% AN J1t%, Select Print Times
IR U CHIRIRE 2 A 135,



HYDRUS-1D Inverse Calculation

Print Information

Print Options
[v T-Level Information

Every n time steps: 1 Catcel
[ Print at Beeular Time Interval [
[ Screen Qutput Mext ..
[ Frint Fluces linstead of Temp! for Help
Obzervation Modes

[v Hit Enter at End?

Print Times
Mumber of Print Times: 10

Select Print Times .. |

Select Print Times: FIRIEFfE O A 77

1 2 3 4
Printing Times 0.41667 083333 1.25 1.6667
1] | 3

| | [ Dstaur | [ZTORT Gancel

Default % 3R 32 LR R £ 72D,
Default(log) % 3R 32 Lt Sk O R L7 D,
FHABRAARERENIL O3, FIRIRER O B RMEIEE R TR L [AE CTh DT L,

(6)R1EEtHE Iteration Criteria

Iteration Criteria: S8 FHRLICEI 425 E, p.1.8 1,

Maximum Number of Iterations: 42T 7 TO & R IERIH, 10 FLE,

Water Content Tolerance: /REdFIFRALD K 5y T4 w72, 0.001 FREE,

Pressure Head Tolerance: fafniiiiuod £ /) /KEHFFARRZE, 1lem FREE,

Time Step Contorol: Fif 27~ 7 i,

Lower Optimal Iteration Range: YV R[EIE S ZOELL T TIXFRIZ A8 2 B INSE 5, HEDEHH 3,

Upper Optimal Iteration Range: U AR[EIH3 Z DM LA B CITRFEZI AR A A S5, HESHE 7,

Lower Time Step Multiplication Factor: K% g DD El A, HELEE 1.3,

Upper Time Step Multiplication Factor: FF%] AN, HELEE 0.7

Iternal Interpolation Tables: HYDRUS 13, 3R AZATIRNC, ASIESNIZ K BE) ST A—2I2F-5K, K
oy, REIFE KGRI, KD B EDOREIER T D, LT, KEFEOBRITIE, fERLIZE£D
Y AR 7E T 228 TR BBV A A R E T 5, ZOMMROFIHICEY, FHRLER
HRODHIENTED, ZOMBNZLDF R ATV IR WEEI, Wil )7k BT IRED
T 0 &2ANTIT %,

Lower Limit of the Tension Interval: 1e—006 F&£,

Upper Limit of the Tension Interval: 10000 #£

T =



HYDRUS-1D Inverse Calculation

Iteration Criteria

Tteration Criteria

20 Maximum Mumber of terations

00001 \Water Content Tolerance

01 Pressure Head Tolerance

Time Step Control

,37 Lower Optimal Iteration Ranee
,'."7 Upper Optimal Iteration Ranee
,1.37 Lower Time Step Multiplication Factor
,D.T"i Upper Time Step Multiplication Factor

Thternal Interpolation Tables
1e-006 Lower Limit of the Tenzion Interval

10000 Upper Limit of the Tenzion Interval

GCancel
Previous ..

Hext ..
Help

ZOREF R ORED, FHRIC

ACIRNRY, 77 4V R EME A VW2 5 380,

(7) T DXKRHBEETFIL Soil Hydraulic Model
Hydraulic model: Ky BEIFHETET /L ORI, ZZTld van Genuchten-Mualem %54

Soil Hydraulic Model

Hydraulic Model
Single Porozity Models

f* van Genuchten - Mualem
[~ With Air-Entry Value of -2 cm
" Modified van Genuchten
" Brooks—Corey
" Kosuei {log-normal?

Dual-Farozity/Dual-Permeability Models

X]

Cancel
Previous ...
Mext ..

" Dual-porazity (Durner, dual van Genuchten - Mualem?
" Dual-porogity Umobile-immaobile, water ©. mass transfer)
" Dual-porozity (maobile-immaobile, head mazs transfer)

Help

== The mode| beloyw are recommended only for experienced uzers ==
~

(~ Dual-permeability (Gerke and van Genuchten, 1993}

~

Hysteresiz

* Mo hysteresiz

" Hyzsteresiz in retention curve

(™ Hyzteresiz in retention curve and conductivity

" Hystereziz in retention curve (o pumping, Bob Lenhard)
~
~

(8) KO BBV SA—2DFEEITICBIT SHRE Water Flow Parameters-Inverse Solution

Initial Estimate: /KB ENHE ST A—2HEE O YIHE, van Genuchten R.DBFE, Qr = 0,, Qs = 6,
Alpha = a, n, K, | DfEZ A T), 73T A—=2HEEOBROPIHMENL, WO HEEME 1557201
HEThHD, KORFFHR, K OB KR O FZRNEICESUERPH L5 E1E, £ OHE
EHWD, FERIE RN 2 FdE T, BIEELFIRALICEE 425550 2 RO MEZ 5 2.5
INTA=B OB DT EHEEMEEL TRO D, W IMEDS WS ONEET D56 121E, FEBLE
()72 /3T A= DIAHE DR DPHEER R L2 D2Lb D 72700, ZDT=DHIHMEIZ DV TIE,
HEEFE R A MR LD, BATERR T DUEDR DD, RBHEET — 2 L ARG B L 5
Z25&, BERR =T — B ECH55 082\, MimlC KER VhES7R) T A= E({T-L 21 n =
10)h, FHELMEFELCV, 22T X2 Clay Loam OfEZFIHIESL THWA,



HYDRUS-1D Inverse Calculation
Minimum Value: 737 A—XHEE D/ IMiE,
Maximum Value: /<7 A—FHEE D e KAE, F/ME=x KIEEZ AN T1T 5L, HEEDERD /T A—F D

TR ESZR2 (FERD Alpha),

Fitted: HEE T2/ 3TA—F %8R, ZZTIZ, 6, 05, a, N, KsZIRIR,

Water Flow Parameters — Inverse Solution - Material 1 E|
Gir Gls Alpha n Ks |
Initial Estimate 0.025 0.41 0.019 1.31 024 05
Minimum Value 0 0.2 0 1.01 0 0
Maximum Value 015 0.6 ] 3 100 0
Fitted ? W W W ¥ = r
Soil Gatalog for Ihitial Estimate: |Olay Loam ﬂ Meural Metwork Prediction |
R Ciancel | Previous .. | Mext ... Help |

(9) Ko FhnERSEHE Water Flow Boundary Conditions

Upper Boundary Condition: Z&58{5D R FUIAIE T T 7 A% 5-% %, Atmospheric BC with Surface
Layer Z B3R, Z&FIETIE, W7 LEEBEOWEMENOFERE 7 Ty 7 A% RN T 5, ZO5MERIRL
718, WIE LT-7838 7 77 A0 R8I, Time Variable Boundary Conditions TA /135,

Lower Boundary Condition: Tl B w77 v 7 2720 C, Constant Flux % 3%&4R,

Initial Condition: #JHIZ{:% 1 )1 KEHHHNIIK G BETH DD DR, 7 v A A—2 TS HE
LCWDIGEIE, FIFIERIHTET) T2 2,

Water Flow Boundary Conditions

Upper Boundary Condition
(" Gonstant Pressure Head

™ Constant Flux
- _ Cancel
(o Atmospheric BG with Surface Laver
" Atmospheric BG with Surface Bun Off Previous
(™ Variable Prezzure Head Next
" Variable Pressure HeadsFlux g_ex
Lower Boundary CGondition Help

~
Constant Pressure Head Initial Gondition

(& Gonstant Flux t» In the Pressure Head
(" Variable Preszure Head ™ In the Water Content
™ Variable Flux -

" Free Drainage

" Deep Drainage
(" Seepage Face h =

(" Harizontal Draing
: L Max h at Soil Surface

ERISYHPX Constant Boundary Fluxes
Lower Boundary Flux: F¥ Constant Flux D54, 0 &2 A 77,
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Gonstant Boundary Fluxes &l

Lower Boundary Flu: ’07 Cancel
Previous
Hesct
Help

(10) EENEASEHE Time Variable Boundary Conditions

O ZECTEERFIEE AT 5, 7 —2O%0E Time information #7¢> Number of Time-Variable
Boundary Records TH-x 31TV 5,

Time: &R H

Precip.: /K7 T 7 A(ZFEIETIEER)

Evap.: 8B 7707 AFRFEIETIIH T LEEORD BNHRDH D)

hCritA: FH5 _LFFA9 231 DR/ INE ) KBADHEHE, |43 1T HEE L 72 5 & 1L T 100000 F2 2 IV

Do
Time Variable Boundary Conditions
Time Precip. Ewap. hCrita =
[days] [em/day] [om/ day] [om]
1 0.0071:383 a a 100000
2 0.022317 a 1.28345 100000
3 0.043066 a 1.33363 100000
4 0.084722 1] 1.21802 100000
g 0.126389 1] 1.10933 100000
f 0168056 a 0986632 100000
7 0.209028 a 1.12906 100000
g 0.258333 a 1.09441 100000
4 0.233056 a 1.03591 100000
10 0.334028 ] 1.0BE34 100000
11 0.375E34 a 1.12638 100000
12 0417361 a 1.12553 100000
13 0.458333 a 1.14444 100000
14 0.476389 1] 0.960833 100000] -
Cancel Previous .. Mext .. Help .. Bdd Line Delete Line | Default Time

(11) FfRHTIZALST—4 Data for Inverse Solution
YR NS T =2 DN T, WIET —Z ORIEIIEU CT —ZEAT 238, AN1$5, T—4D
FX, Inverse Solution 1@ Number of Data Points T5-2 5415,
Type =0: HiFftHEToO *’“”7’7*y7?<
=1 HOBUASIIUT DT /KER (£ K BAD R IR AT R LTl AT
=2 HOBINSIZI T AR E K (RFE G /KR ORI IR U CfiRT)
=3 ﬁ%ﬁﬁf“@77‘y77<
=4 HOBLASIZIT DI (I ORI R LTl i)
=5 Kok %Eﬁaﬁ% h(0)DRIE il
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=6:  AEFEAKREC K(h)oRE E
=7 NRIA—Hag OFHNE
=8: /NTA—Hn OTHIfE
=9: RIA—HGDTHME
=10: /\TA—X OO T HIE
=11 RTA=H KD THIME
=12: HAHHIRIFFRNZI1T D, HAONLE D FIKEH (£ 17K T 07 7 A /W5 U CHlifigAT)
=13: HLOFRIRHNZ TS, HOME DR E KR (RFE KR T 07 7 A WA LT figEdT)
= 14: HAFIRIBERNCIS TS, HONE OUEE (JEE T a7 7 A WKL ClfiET)
=15: HOHIRIREFIZIIT D, HONLE DWW AR (W& LT 07 7 A /A L CHifRT)
X =Type=0,1,2,3,4 [Tk L TITREH (e RMEIEEHR A TIRFFILL R ThoH L)
= Type=5,6 (Zxt L CId/EFI/KEE
= Type=7,8,9,10,11 (24 L TIEF I — GHEIZIZTH WSRO O THTH BUY)
= Type=12,13,14,15 |Zxt L CIXHIENL 1 (ES)
Y = HEE
7272 Type=2 and Position=0 DL, 77 LAR2EOE¥IRFEE K=K, £7- Type=4 and
Position=0 D&%, BT LERORE &,
Position = Type=1,2,4 CIX8LHI 5% 5 (soil profile THEE 3% observation node D& 5-)
= Type=0,3 TILEHRDa—RF 5 (L1, Fili:2)
= Type=5,6,7,8,9,10,11 CII¥'E %> (material number)
= Type=12,13,14,15 (25} L CIXEIRIEER (Print time) D% 5
Weight: WfRNTICHRT 9547 — XD EA, WHIT 1T D,

ZZ TR, Typel (B SIZI80FBIE F1/KEEZEAL) , Type2Position0 (B i i FE oD B (AR & 7k 2R) &
o ZZTOT —H AT, BB s vV ETRERRRZERL, AEZ IS5 (Crl+V) T3 %
5D,

%k Typel, 2,4 ZHVAIBE, DT T4 TN TF 42 —Z ko> THRICBIR S ZR EL TRBLER DS,
ZD1=w, FF “Cancel”’ Z&IRL, 7 —HD AT)EE TITI,

Data for Inverse Solution §|

X Y Type | Position | Weight @ | ;

1 0.001389 -19.73 1 1 1| :

2 0022917 -26.57 1 1 1 Cancel

3 0.043056 -29.84 1 1 1 -

4 0.084722 -35.45 1 1 1 (AR -

5 0126333 -42.19 1 1 1 Mext

6 0.168056 472 1 1 1 —

7 0.209025 -53.94 1 1 1 Add Line

8 0.258333 1.8 1 1 1 Delete Line

9 0293056 b7 42 1 1 1 =

10 0.334025 7535 1 1 1 Help ..

11 0.375694 857 1 1 1

12 0. 417361 9673 1 1 1

13 0.4553333 -109.91 1 1 1

14 0.476389 -116.14 1 1 1

15 1 928 1 1 1l
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HYDRUS-1D guide
ZZFETOREIIKLT, HESAD

e

EEATOTEE, OK ZiiR,

HY DRUS-1D guide

Do wou want to run PROFILE application ?

Erevious | ﬂext | Cancel e

(12)7524HIL T T 4B —Profile

Profile T, ZERZIAINE, TOSHELZZET S, V—/L3—D Conditions (FEARMITIT Ee FOIE
HODIESR), HHWNET Az (FEARIIC :th‘)%Z’EO)IIE ) IZED AT B 28I CREETTY,

1. FAaJ7AILOEEEYE Profile descritazation
Conditions—Profile Discretization &HAV NI T A2 84K,

51 Hydeuz=10 = Profile Information

Ede Gonditons  Ede  Yiew s Holp

g B [E 2= % 0] 0] X em s paLi

For Help, peess F1

#% (Number of Nodes) : Edit—Number of Nodes &%\ & & /£ Edit nodes 2>Hi# IR, 774 /1
E)’%Ef 1% 101 THDH, MEISUTER,

b. RO (Insert Fixed Point) AifHEIRL7eWE, K& FindD 2 mids B BIZEIRSID, 20
u I~ ATERIE LWL E A58 IR -5, Option—Grid @ Height % 0.01 /&4 52T, XWIE
W7o RRE TED, [HER A FOHIFRIT Delete Fixed Pont (2X0175, 22Tk, S A AT
DS 1, 3, 5, 7, 9em [Z[EE SE R E T D,

c. B JE (density): &KEERAL D ETFOEEREH 25, Z2TlE, XHEOHLSEERE/NSLKT 5720
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I EEOBEE S &2 771, 0.2 2 N5,

Nodal D.ensity

Lower Denzity 02

|z upper dengity for both

2. XED %5 % Material distribution

Conditions—Material Distriburion &5 NI T A2 IR, LD SAAEFRE T H, vV ATi% 4 T HHi A
EBRIRL, TOMBEEHRET S, LOFEBEO KX, Main Geometry Information H' @ Number of
Materials TAS§ %, 7272L5—REOHA T, 2N LE 1 IR ESHh, 22 CTOEFE TME,
|

El Hydrus-1D ~ Profile Information
File GConditions Edit Wiew Op Help

&)1 =8| Blm - |-z/e)a mpaa|s]s] 2

Group
ETPIET e

Quantity

For Help. press F1 Node : 1 Z=0000

3. MIAS M Initial distribution

Water Flow Boundary Conditions TL72H H (£ /) /KB HDWIAFEZ K B)NZ DN TO MM AR E T D,
R DE AR, EEE NI R 72 DE2 A )7 5L (Use top value for both DF = 71344 7), %
O K CILERRAIZR A0 8 E-2 5D, ZBFIETIE, MIIOT v A A—2 Ok a2 T 1 KEEEL

10



HYDRUS-1D Inverse Calculation

ThH 25, ZZCTHRIELT-5AAIL, View—Graph current quantity CHERE A] HE,

El : HEE

| G _ 8l =B] B|m ¢ |=l¥ 58] ZEaa@sial ee

Condition Epecification
Mrurtm

| Masimam

Edi condition.

Peady Hode - 39 Z=-340
Td AE—F | Mmoot Excel [ HvoRs10 - Evae. | B8 HYDRIG morusol 8 | h 10EvaperbwersstDA [5] Mrceus-1D - Protile L =1 AR SR nzusa

1D Graph

Pressure Head Initial Conditions

0 t t t t t

z [

Print

4. RRANSGVRA%EETE T HE Subregion Distribution
Conditions—Subregions &2V 37 A= 8&4R,, Main Geometry Information 9@ Number of layers Tf5
TELT D~ AT AFE AR E S D 22T, JERIARD 1 i Th D,

11



HYDRUS-1D Inverse Calculation

5. #flA Observation Points

Conditions—Observation Points &2\ NI 7 A2 3841, BLAIGE O AR T HZ LIV RET D,
B3R D~ — 27 TRShD, 2T A FOESEZ 7B2256, fi2fE-1, -3, -5, -7, -9cm
IR, ks, B S X EBIEIC 1, 2, 327250 T, Ad T (11) BLALSICHWS T —X 1D
Position (ZIZZDOBLRILEE 52 AT,

[l Hydrus-1D - Profile Information

Eile Conditions Eeit Wiew Op Ip

Group:
(Cbservation points
Mo, of ob:

Delete All

For Help, press F1 Hode - 1 2= 0000

(13)£FAI77AIL DY <— Soil Profile Summary

774N ET 12 —Profile Zf& T35, BRELIZ A OERIRSND, ZOT —HI% Profile.dat 12
FFENTND, E2ZOREPNT, FANTT —FDEEIMTAD,

z. PLiE, h: PIIETIKEH, Root RO\ NAA, Axz: JEINCT A=V 77775 —, Bxz: %
KBNS oA =V 77778 —, Dxz: GKRIZET DR =V 77724 —, Mat: O TR
(Material) &5 ThHDd,

12



HYDRUS-1D Inverse Calculation

Soil Profile Summary &|

z h Root Axz Bx=z Dxz Mat |

1 0 -20.73 0 1 1 1 1|
2 0.0204532 -20.7094 0 1 1 1 1
3 0.0465686 -20.6834 0 1 1 1 1
4 0.0782563 -20.6517 0 1 1 1 1
o 0.115546 206145 0 1 1 1 1
6 0.158433 205716 0 1 1 1 1
7 0.206933 -20.5231 0 1 1 1 1
8 0261029 -20.469 0 1 1 1 1
9 0.320728 -20.4033 0 1 1 1 1
10 0.386029 -20.344 0 1 1 1 1
11 0. 456933 -20.2731 0 1 1 1 1
12 0.533435 -20.1966 0 1 1 1 1
13 0615546 20,1145 0 1 1 1 1
14 0.703256 -20.0267 0 1 1 1 1

15 0.796565 -19.9334 0 1 1 1 1 =

Cancel Previous Hext Help

k ZZE TR T LIZHB9—FE Data for Inverse Solution (250, & —%% A 1145 (Fiik (11)) .,

PLEDATNZRRO B2 T T, 7T %9277 5 (Caleulation HAVNET A2 25 M), &SRO
ZAIT T 7 MERR SIS, FTFERITH 17 7 AV DMERE NS,

13



HYDRUS-1D Inverse Calculation

HERER

ZITHE, HRATIC BT D ERRERO AR T
£1:8161 & TOE A Observation Points

FEHME L FHFAE DRI R END,

Observation Nodes r5_<|
Horizontal YWariable: |Time j
Wertical Wariable: |Pressure He:ad j

Observation Nodes: Pressure Heads

o0 4
200
300
-400
500
B00

-700 t t t t t '
oo o5 10 15 20 25 30 35 40 45
Time [days]

h [cm]

Close

Default | Print |

#ELI=KSBEIMEE Soil Hydraulic prperties

Soil Hydraulic Properties @

Horizontal “Wariable: loe Pressure head

Wertical Wariable: |Water Content j

Hydraulic Properties: Theta vs.logh

035 1 T

030 +

025

Theta [-]

0.z2o

018 +

0.10 ———
5 5 4 3

Default Print | Mexct | Close |

14



HYDRUS-1D Inverse Calculation

Soil Hydraulic Properties

Horizontal Wariable: ||,:,g Preszure head j
Wertical Wariable: |I|:|g Hydr. Gonductivity j
Hydraulic Properties: logK vs.logh
I -
w0 t t t t } } } } |
&
X
Bl 1
3
=3
544 1
-6 t t t t } } } } i
& -5 -4 -3 -2 -1 0 1 2 3 4
lagilhl[cm])
Default Print Previous Close

BBITIZLBINGA—RHETEHREFDIERHR Inverse Solution Information
WREAT ORERDREIND, ZOREFIL, Fit.Out [IZHH IEins,

~
Mass Balance Information @
3 -.2934 3045 1_0000 -
[ .6348 -.2296 -_7508 1_0000
5 -.20%0 _3133 .9534 -_g6z21 1.0000

Non-linear least—-sgquares analysis: final results

95% Confidence limits M

Variable Value 5. E. Coeff. Lower Upper
WCR .013413 00361 -.00558 .03233
WCS _3ET366 .ooaza 31102 .34372
ALPHA .0z7313 0009z 02543 .02314
" 1.218084 _0101z 1.19812 123805
CONDS 88.605930 7.80763 73.13679 104.01510

Contributions to the final objectiwve function

Measurement Set 1z -1302E-01
Measurement Set 2: -4740E-04

15



HYDRUS-1D Inverse Calculation

{5128 2 " Andisol1”

ZITIE, FRRIBICEDEEARRAR Y L0 KB I IEOHEE B Z R,
AIEEE  RE 18.39cm L@ b0 ER 251 B /K EH (S 5.5, 10.5, 15.5cm), FEH
A (FRRHE) , A T RS E AR, KR FFHIHR,
HEETEH  dual porosity £ /L 8T A—H0,, 6, a, n, K, |, Wo, o, Ny

PUFE, BlE 1 ERESERDE S DHZ AT,

(1) TDXKHFEEHETIL Soil Hydraulic Model

ZZ Tl Dual-porosity (Durner, dual van Genuchten-Mualem) %-ig&4R

Soil Hydraulic Model &J

Hydraulic Model
Single Porosity Models

" wan Genuchten - Mualem

r Gancel

" Modified wan Genuchten

" Brooks-Carey Previous ...

" Kosugi (log-normal)

Dual-Porosity Dual-Permeability Models %
% Dual-porogity (Durner, dual wan Genuchten — Mualem) Help
" Dual-poragity {mobile—immobile, water c. mass transfer) —
" Dual-porasity {mobile-immobile, head mass transfer)
== The model below are recommended only for experienced users ==
o~
™ Dual-permeability {Gerke and van Genuchten, 1993)
~
Hysteresiz
(* Mo hysteresiz
~
F
F
o
-

(2) KO BEVEE/ SA—2OEETICEET S|/E Water Flow Parameters-Inverse Solution

Initial Estimate: ZZ CII/K PR EF MR D FEREDIFHNTZ /ST A—2, fafnids KERE D FE R % 1)
WL TRRE,

Fitted: HEET 2/ 3T A—H& RN, ZZTIX, 4, 05, a, 0, K, |, Wy, ap, Ny ZIEIR,

| Water Fiow Parameters - Inverse Solution - Material 1 B [ water Fiow Parameters - Inverse Solution - Material 1 [
[ ar as Alpha n Ks (. [ w2 Alpha? ]
Init. Fstim 1E-00s[____07%] 0.041 244 200 0.5 Init, Estim 0.59  0.000101 147
Min. Value 1E-007 0 0 11 0 0 Min. Value 0 ] 0
Mae, Value 02 09 0 a8 [ 0 Mae, Value 0 [} [
Fited 7 = = = P =] = Fitted 7 =3 = =
o | i al ] i
oK Cancal | Pravious et [ [ [3 Carcal | Pravious et el

(3) EEIFRS&H Time Variable Boundary Conditions

Evap.: HIEL/-FREAFERELZLLIT/ONIARRBEHEE AN T), 22T, HEARELZHATIELL,
Z DA SR DI FEFEHE A N T (WO 7RIIREDEALE G X T2 5D, FHENLE
TH729),

hCritA: HYDRUS T, i)/t /1 /KEEA-hCritA (ZiEL 7= BEPE TR ARIE L7020, 52 7 AR 0 FE i
7o &7270 %, CTEDIRD AT E 272372 (FEBRO KIS AW 727 7-9) , hCritA 13L&
Lit R LN DR K% AT (22T 10%,
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HYDRUS-1D Inverse Calculation

Time Variable Boundary Cenditions &J
Time Precip Ewap. hCritA
[hours] [em/hour] [emshour] [em]
1 5 1] 0.044345 1000000
2 10 0 0042635 1000000
3 15 0 0.040325 1000000
4 20 0 0.033215 1000000
5 25 1] 0.037505 1000000
5 il 1} 0.035795 1000000
7 i) 0 0.034085 1000000
(l 8 40 1] 0.032375 1000000
3 45 0 0.0306E5 1000000
1o 50 0 0.028955 1000000
" 55 0 0.027245 1000000
12 ED 1] 0.025535 1000000
13 B3 0 0024167 1000000
Cancel Previous .. Next .. Help .. Add Line Lelete Line | Default Time

(11) EfEHTIZALNST—4 Data for Inverse Solution

ZZCHE, Typel (£ 5.5, 15.5cm OBUNIAIC 515 /1K BHZ L) , TypeOPositionT (R &% &),
Type5 (K 73 Prdr i o0 SEHIME) , Type2Position0 (Fefé e i D AR 5 7K 3) 2 AT, FEBRD KIS
ZTEBRONT-4 5912, Type0, 2 DEAIIwW =10 &35, 77, EROKSEFFHFRZEHEL, Types
DEH2H w=10 7T %, Type2 (Fw=1,

Data for Inverse Solution @

X Y Type | Position | Weight | +|

253 7.47908 3.6978 0 1 10

254 777074 3.8665 0 1 10 Gancel

255 8.06241 4.0239 0 1 10 -

256 835407 41865 0 1 10 Brevious ..

257 864574 4. 4106 0 1 10 Mext

258 -25 8 0.640837 4] 1 10 =

250 -37.3 0.558061 5 1 10 Add Line

260 -45.8 0.534778 5 1 10 .

261 -55.8 0.51671 5 1 10 m

262 -65.8 0.505325 4] 1 10 Help ..

263 -75.8 0.497393 5 1 10

264 -85.8 0.492912 5 1 10

265 -95.8 0.487477 A 1 10|

266 -105.8 0.483364 5 1 10

267 -115.8 0479985 A 1 10| -

FuyT Lk FELT4 5 (Caleulation HAWET A= ZFIH) .
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HYDRUS-1D Inverse Calculation

AtERER

#1868 TOE 51 Observation Points
FEMME L FHBAE R IZ RS LD,

Observation Nodes

Harizantal Variable: |Ti me

Wertical Wariable: | Pressure Head

Observation Nodes: Pressure Heads

100 1

0 t t t t t t

-100 +

h [cm]

200 +

-300 +

-400 f f

Diefault Print

BE#SE Water Flow- Boundary Fluxes and Heads

FREEF A R FRKRS D,

[ Boundary Water Fluxes and Pressure Heads lé]‘
Horizantal WVarishle: |Time ﬂ
Wertical Variable: |0um_ Actual Surface Flux ﬂ

. Cum. Actual Surface Flux
B =
5 -
o
44
531
&
a 727
14
0 t t t t t t t |
0 1 2 3 4 5 6 8 9
Time [days]
m -
Default Print Previous | HNext Cloze |
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HYDRUS-1D Inverse Calculation

KO FENMFME Soil Hydraulic Properties

FRNEEHEE A R R R SD (HEEEI-2 < logh < 4 DOFIH THER),

Soil Hydraulic Properties @ [ Soil Hydraulic Properties @1
Horizontal Wariable: Horizontal Wariable: |Iog Fressure head ﬂ
Wertical Wariable: [water Gontent | Wertical Variable: [log Hydr. Gonductivity -1
Hydraulic Properties: Thetavs.logh Hydraulic Properties: logK vs.log h

0.7 q = 2 T T
0.6 1 b 11 T
il 4 w
08 g0
T 041 § - E 17 7
i} e
£ 034 b g 27 R
0.2 1 b 31 il
M =)
01 4 b -4 9 R
0.0 t t ; t ; t { 5 .
-2 -1 0 1 2 3 4 5 6 -2 -1 0
log(lhi[cm])
LDefault Frint | Hext ‘ Cloze | Default Print

KU IEER Mass Balance Information

Mass Balance Information

Bot Flux [L/T]
WatBalT [L]

0.38215E-02
-0.24736E-04

WatBalR [3] 0.001

Time [T1 8.6457

Sub-region num. 1

Area L1 0.18330E+02 0.18330E+02

W-volume [L] 0_82013E+01 0 _B2013E+01

In-flow [L/T]
h Mesn  [L]
Top Flux [L/T]
| Bet Flux [L/T1
WatBalT [LI
WatBalR [%]

-0_35868E+00

-0.21739E404 -0

0.35868E+00
0.22615E-02
-0.24313E-04
0.001

—0_35868E+00

.21739E+04

i

W-Volume/Area 73757 LN TE G KR E/RD

128, NI PG AR E LT,

212 8.2013/18.390 = 0.446
AJJ#: 0.461

BRI EBNTA—RHETERREFDIER Inverse Solution Information

Mass Balance Information

95% Confidence limits -
Varisble S.E.Coeff Lower TUpper

WCR 0.177 S -0.99358E-06 0.60062E-05

WCS 0 0.238 0._68569E+00

ALPHA 1 0859 0.30581E-01

w 1 0.472 0.258592+01 L

CONDS 3 0.16% 0.141362+03

I 1 0386 0.38469E+01

w2 0 0.203 0.64376E+00

ALPHAZ . 3 0267 . 0.22643E-03

Nz 0.13527E+01 0.24658E-01 0.13041E+01 0.14012ZE+01

l| | contributions to the final cbjective function

Mezsurement Set 0:  0.2637E+00
| | #easurement Sex 1:  0.1433T+01
Messurement Sec 2 0.2130E-01
Mezsurement Set 5 0.458BE+00

RSQUARE for regression of predicted vs observed =0.98548

l

[T

EREOFBRIEEAH TR ROLE, K OHEERREZREHICRHEL, ERENTOHIUT, HEE A TA—F

o

OYMUE, FT2ITAKINSAINNT HEADRKRESIZOVTRE T DU ENR DD,
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