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Abstract

The desertification of land has already become one of our country's most serious ecological
environment problems, and sandstorm aggravating constantly makes ecological environment more
serious. The shifting dunes is regarded as one of the main sources of the sandstorm, it causes the large
arca farmland to bury, bury villages, roads etc, and causing the enormous economic losses, so, the work
of harnessing shifting dune has been already very urgent, the success or failure is influencing the
progress of the whole desertification preventing and controlling, And the soil moisture state is the
important condition of the success or failure in the vegetation recovery and controlling sands. The soil
moisture is regarded as a key factor of the SPAC; it not only influences the characteristic of the soil and
growth of the plant directly, but also influences plants to distribute and the changes of the local
conditions to a certain extent indirectly. With development of the vegetation in harnessing sand, soil
moisture of sand dune appears obviously downward trend, moisture enough becomes the most baffle,
the whole system has presented the unstable phenomenon, the vegetation is weak ahead of time. So, it is
the key point of fixing the sand for a long time and the vegetation recovery that taking measures to raise
the content of the soil moisture, and improve the utilization ratio of the limited precipitation, and it is of
very important realistic meaning.

Because of the above background, based on forefathers foundation of the harnessing sand modes
that originally test, drawing forefatbers successful experience and lesson of hamessing sand mode. At
the shifiting dunes, chemistry methods and sand of grass bar hinders were taked in fixing the sand
separately, and plant different areas in the plant district and chemisty districis to match and forms
different modes, and utilized sand dune slope location advantage, change soil moisture surface flow
increase biological soil moisture content of district, so as to ensure the normal growth of the vegetation,
the survival rate of the vegetation is improved.

During the experiment, soil moisture content of the moving-dune was measured regularly with
neutron moisture apparatus. Then, through comparing the soil meistures content of different harnessing
modes, comparing the soil moisture content of harnessed areas with that of naked areas, higher soil
moisture content of harnessing modes was selected. At last, the soil moisture (0-30cm soil depth) of
planting areas with higher soil moisture content of harnessing modes was forecasted, and then the
conclusions were drawn as follows:

1. Application of neutron apparatus and the method of demarcating

The research had verified that neutron moisture apparatus has practical and credible application to
harness the moving-dunes. Furthermore, the research also had found that demarcating equation,
combined with a slice-paragraph demarcating method and linear/non-linear regression method, had high
precision and can be spread.

2. Analysis of soil moisture content of harnessed areas through harnessing modes with chemical

measures

Based on the analysis of the time-series soil moisture content of harnessed areas with different

measures, the conclusions of different parts and soil depth of the moving-dune were all different each
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other. On the top of the dune, in 0-30cm soil depth the soil moisture content of the harnessed area
through first harnessing mode (harnessed area with chemical measure was 8m width) was the highest; in
30-80cm soil depth that through the fourth harnessing mode(harnessed area with chemical measure was
6m width) highest. At the middle of the dune, in 0-30cm soil depth that through the sixth harnessing
mode (harnessed area with chemical measure was 2m width) was the highest; and in 30-80cm that
through the fourth mode (harnessed area with chemical measure was 6m width) was the highest.

3. Dynamic simulating and forecasting of soil moisture with different simulating methods

On the basis of dynamic simulating and forecasting the soil moisture content with the methods of
the exponent smooth and self-regression model and BP neural net model, some conclusions as bellow:
the current soil moisture content of the dune was influenced by that of the dune during former two
month; the modeling and forecasting precision of BP neural nei model was higher than that of other

methods. But, all in all, the soil moisture content of the dune had been on the downside.

Keywords: Different hamessing mode; Soil moisture content; Dynamic change; Modeling forecast
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Tabel1.1 the comparation of several testing soil water methods
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.8 A LREKRIER, 8 ARG R FREHFREMMAE. OT2NERE 8T
Bk, TS ZEH TR, 4 6 HhWE 7 b aiBl LA KBRS, 7 H P bUs LE#iF i, it
f£ 8 HIRIARKEKE, 9 HRaR XBEREMRAT. 6. 7 ARIEKENERTEER b THY



A R e B BERR - 1 -8 &k

RNEFORERR. FLEMLLE0cm U ELE)E 9 B EAEARST 5 AANAKE. EE
LREBMEKBAESTIHR, 9 A ERAHEFT PR BRRT 5 AWK LREE. RS
fr, BER i B I G B, 3R & K B RS

1.5 TRAKSHERVRBARHER

E20FRM LK S NTTTRACRB AL EERR, 84 LIRSS R EHAHREY
%, BRI IERBEHLE 77 ik (RFAT,, 2004) o

1.5.1 BEMNER

MEERE M K e8 . HBAOTEEN RS (MEETE. BEYHE ik, @
THAKGHFER . TEAERS ML OKEFERED., VIEMEE (SPAC Ko HHEAL,
SPAC K M HBE AL 5%,

E5M 4 Thorthwaite (1954) $RHETURK 7 PRI ICIEAT Baier 55 (1966) A& H K
STEE, AT ARETRIR TR RS T4, % BNELER (1987), REK (198D
HFE AL T ETER.

R, MAMGRET TAEE R UiE T KBTI, BT A0 LK ERER, 5 s T
T KSR, B BT RS BRERY, 5 EEERA — MR RS EE N
AL

% Granier, A % (1999) DEFRMERATBENEBEEE (PED NERENETF,
LRSS T, B THRE, BEHEREN LKA T ROEE, FRLENERE
(AET) BEATHIS: e, 38R e RS 5 A 7EH R

H AR Katsuyama M (2004) 43 #7 R0 T 8B Bl 1 1 38K 43 It E 5 AT#E A4, Eitzinger
155 (2004) A AT T AR A TR SRR A K i — B, SR SRR
WHMTRREE, RN T IR NE T .

BG4 1) Barker DI % (2001) LABUEBRIGHT T 2 55 LK 005550, 2RI 1L
BRUEWENSRN LEEEEBR (FED IET, BEULHHEREBZELE (ATD) &
BRI T AT

BAFEFELURE ARG, B2 7 HHKrshARBEIR, e, F%E (1994)
EMRATHKS FERELER, B 7 RHRH K WEEER,

ZOEN (1994) LLEE AR B I TEAT BER MR BRI 28, DUR& H38K S (M
VLB B30 AARMEKEMEEFIEXRE, BEERAE TRESaR K8 K55
ABALTIRAR R 5 12

1.5.2 BHIMEAER

FRTEANSETUMEE (K. TR, B9 EriE, 2698 s REns
. MARIRAESEU EEIERKSE, 83 HRR M EMIER, mmgit



o [l e 22 B A 5 7 1 B i

R, BEAK B PR SR A Eh R R

BRI AR 3K B S TR E RS X R HK 4 B 5 e
HATRIEIR, —RAF B PRSI RS R R, SR ISR Ok 4y
LK SR K AR R BAT I TR IR IRLT 47 40 AR TS - 3K Sy OB A R N A I, B
WHTRIBEHLITE I SR B W) T 3RK IR Fe B M A & R I B A TS TR A T2 M
SANNMERFIHANNGRERMS S, S HES LK.

B PR UK RS R 5 K3 A F B B R BRI, (&4 T F 8l (3%, 4
S5 BT EIL . BEALACESEATRTA 55 ALK g ) SR B 7 b BRI 25 BE WL Oy TR R s AR R AL
MRS, FEEER . EEEWEFi 220 AR A, 3T k4 3N
FEL G T . REAT AR BRI L A e AR R 2 2%, AR ST IR, FE IR TR P O IR AT 32

EHREAEZASRER R, AHRERE MR MEE SR EX LA & R
i, T ERRTE, FRSHGRRECHEE SRS RTERE. B HEE K
T P AL R B P20 I S AR R

K & RRSRAAN R0, ST KA BIILRE « B0 41 4087 TR F S B R T
R Fr B LR AT 204 5 A B — R i, B BT 8L BT BRI RY . BT, WA
IR ETENAEES ., SRASF URNHOSE. €08k s RB0mE, el
AURSAT T RS (1990) A8 F-L 2 AR MU B A0 748 T 138K 52075 1 BEH LA SURT %
BT —EREER.

XY (2004) F N B (RIFR B 404 7 BAT B R R 8+ + SR & B RL A BT AR
WHFEL R A RISHEDF SRR AT LK S BTN, B30 TR O .

B KA (2002) YRR REAIRT IO )| G b K F T ERATR, xS
FRRBEHLRT L, B T TR R RO T K S N TR 4 RE W, AR
B TR &5 R 5 L W) & et

FEF R R A BT IR BT R A TR, ARBURAMERXER, FELARRT
FARFFHOBARHEAT R AT, R TOmRY, M, S, SSH. HEBERm
B, ERACHRE, HERA LWERE (ArtiTicial Neutral Network, ik ANND) i
BP P& (Back Propagation Network, RFMEMHHEIL) AMX TRESAL T/ EB0MH, Rt
fEKFP PR F TN .

MPEEE (2003) PR EFE A BB T T HIKOTRIRIAY, £5RKH, MR
SR BT R AR T R 4 B T b Ay PO Y (T AT

BARES (2005) MAHBEHLEKYIBRRSEHR, BUT BP AT MSMET, 3
T ER AT R T TR ENATE T BP R4S R R A - 3K 4 AT T FIR TR

BN (2002) BARRANBIEVATER, HEKOSEAMHEER, B BP AN
2%, JF¥ BP WS BE SBEFERATR AT, BN BP RS AT IR 4 & R A A
HTITAT ¢, %%
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B R RSB 13

BT BREHE

FoE ARARE
2.1 MBI EFIEER

P& RHRIC R AL A b B, R TR E A AR MK, ST RBILURGAR
GEFARNAEEXRLHE, Rk, W E, ERX TR R E4E %
MRV LR TEDDAFERZ — BEBREFRETHPHVK.

M

w ‘3“ |

B 2.1 it s e & A
Fig 2.1 the position of the Aluke’rgin Banner

PTEBLRIDIRA TS BT, ABWA L, WARREiba, ANgw
BIRARE, WA RE 119°2'—120°0, béh 43°21'—45%24', L ibkEk, B 232
AR, KR 1144 28, BEH 14277km’. FRNR 12 &, FElEH 88194 A4,
BEELFAK R TR 51 4k, KE 2707 A1, HMFKSMEE 428 Z 7k, BRFEL
Wi PR ALK, PEAEERX, EBARRKLERY HERPE. TSR 430
K. BF 1540 K, BAK 266 XK.

FEBTRF LT RARBSERARK, BHERT, LBLAR, BAERESE, &
8%, HHEMAR. WESY, E£TFHSE S5C, THEM 95—140 K, FEHREKE 300
—400 K. TR K. &, #Esh, Bk EEEIRKZEEERYE.

BTEARIL AR F B M E MBI, EED T KBRES L= TR0, “£7F
Fo7v BT RURRIEMR, BRI EE, BB . Bk, Bk, K
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o B R AR B AR -6 1 %;%ﬁ%ﬁ%

kBB, AARETE KR, REAELE. SRR RK TR AEES TR
B HMARERX., RPK. AWK, FEEmERR LA, F XX R R
23374k’ N RTEHAY 16.4%, SARXERMK 49.3%. HPFHX LHFHE, HOAR, TRL
W, ZFMK, ABRAMEOTIHEMAARLERPNAER, EEREET A KA
HEEE 44880 AL, LEEYE 40040 AL, HB¥PE 15813 A B TKLHE A
BEL, WERD, 40 FMRSETHMKER 480 X, 80 FRACHE) 320 22X, MFE KRS
ok, HTFAKM TR 24K,

1978 4F, MERURIEEAAN “ZI” BPHRER LERK, MA RS TEST 1956
F, WIBAHRNY SR DIREE, WHERE, LA, TR DIEEK, DUKIER,
DA 1, TTEHRMER RS L 6T, TREBEE: M. i, K. B B,
Bk, mEHR. AKTR%; EWEEE: AKTRER. KB, KERFER. RER
FHk. REPPA. BLEK, FE, ML RRESE.

B 2.2 R R R LR E

Fig2.2 Photograph of the mobile dune in examination site

2.1.1 BAZEENY

(1) HufEtgh

o 42 20 9 B M ALk DK i B B AR TR L B L P A b B S A A . B
AR, bRBEE, AR RER. BRSO PImER KRR AR
LB, R B, SFRX ., PR, W Ui R 0R ik B # ks R dis
RUEHRG KL B L RS ARECR, FAMENR: BEEIRZ, s,
KEFRAME: FIFEHK RS & AR R STR FOP R G T 5P B — 5
4 PECARIEAURICEERFEN 2 —, BTFHL LB, B, K. TREOWSZ
MIRK, B, WETRARY K.

(2) SRR

BT E BRI R T PR L+ R KB HERSE, RIABIFEN: FREEX,
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TEAR LR EA BT i R

Mo, RE, BREN, PERTENE, FHEFERAHN, FPHEREHFELA,
HERMAET, KEWPOENE, £FBKNEA. AERL RERAEHES. HERER
AR B EALREE R LA R, FEEREAN 55T, HmiERERK, REHER,
FERAFLA; HEBRRANTH, BAHM 1 B, HUARREREEN 46.4°C, MRS
REREA-25.6C; 4FH IR 2700—3100 /MBS, AP ESRST BB A HINE 5—6 A 4
FHIREAKRA 300—400 X, MRERHE, E>PHOEH, SFMKEEDEEE, U
TAGREE, BKEELKA 1 B, £FERKENN 6—9 XK, FEKREN 1958.1—2259.0
B, ARAKEMNS—6 1, FARERXEAESE, REZMKEN 1034, LS ARER
BRA, HHEESEEEN402% RARKEN 17346, 12 ABhRAMEH, R302%
Ko ZHAFEZHIN, REHL T, FRERETLG, WEE TERMMK. —ENF
HHARH, £EFTURER. MILRAE, THETUHER. KERAE, ERBANED
25 K/,

(3) 3R

#1985 E T EEHFGR/RICIHAS EAEPAgA 13 M1 D Keakkts 2
Wi 3D BHTE O HEgtE HESLE 6 KEFGgLE D #ARtE 9
Wb +20) w28 100 ERER 1HFHHLRE 12) TREE 13 #HEtE

(4) HEHE

FIERLRICEE A DR RGHAE, AIEBR AT B A FEENK: D SHEER K
AHEYILLRRIEM AT, EARPLEHE. BEEE., BER. ¥, BEhE 2 B
AEBEHER AEHDEERLE. k7. DERSER, EXEPEFRETE. Kt
F.WES: 3D TRERHEER ALEYE: ATEBNER. B, EFRANKENE
WEEAR, EAEYERE. BE. AEES, GTHEIFRE, B, WA, 244,
TR R, EAUK LRk, e, BRI, FhSE, 4 EAaEX £
ARAERY, AFEYUBEIAT, EARYEAE. FiE. BES: 5 PEHEER K
FHYA . NLREBRGHHS, RARENTH. K, SHELIL. B0, S0
W WE. MES: 6) ARMEX HBELUKENREEYLE, HYH: 5%, —F
B, OKES. HER SRS R NHER A HBHX 5.

21.2 HEAXER

FIEEURICHEE 120K, 10405, S T, 8 3. ), G, BRetik. @R,
i . B BRRS U AMRK. 4862581 /7, 266369 OA. HruREolk S 0 243627 A,
ABAR 9L5%: RS T 22742 AL BT 8.5%. P4 k19 AL FrPE T 40 45K,
BEAHE. 0. B DA, fF. THRRAS TR BE RS, BRILEARE,
FREE. ol HRES PR HAFEERRETHIARE, DTRERAES RS
SERRHE, BOMRER. FREWR 34, Be¥FREET IS 94, MR ERLEEA
B, SMESF VAN 31, FTEBARAR S48 4, B, 5. #iRRVAERRD
R, RNSXRESGRECHENRE.

1978 4%, PERURICIEBEFIN “TI0” BB R TRX. S0FEREN, BE. BAR
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BURTEARIL A ERERFMBRMAGHEN, SR TEE “EWARM”, “HERAyH”
MIBLE, IMRT SR, BIERRICBOK A, k. BREATE, KHRFTHER
T 1956 4F, NS TS ML T, AKRINE, TR, KPR, “HEGAE”,
EHRESH 8527 7, B 21 iy, ARETER 14333 2, W T KRR EA P, £
MU, BAEER G, SATEUA L. 0. ERERA—RIIMEEBR, WIT “ig
HOVERE, EHEIE, RELE. AGHA” M “FRPH. B kK, SERRIASE
MR B

2.2 R MRS
2.2.1 (LFBEIPHUERRRREN

D B Y R E
oA R R EEAARE T 0 RE — 2 RN E YRR TR SO R R
M, RPBFBAZIPRECNE, WAL Y N T2 K (1~5mm) fvd 2 E
T, BERRYFRER R, DUHCRRITSE SRR E N E Sk, WTRBIp L
kil l (S
2) WEBEYEAFERE R
a. WHERLEEYD
VR FLI ¥ R A HD—200/300 11 HD—130/200 HiH L0 SR S 5L, 15
S el [ R 0 T B R 65 90 Y 7 LR I 00 TR AR PR BB AR 2E 2~ 3SR 7 1L RV 4
N A S K FLAR T AR S0%i LT 2~6 S AGHEATAR R, T HWtl AT Bk ey b ot
WOKFREE, EFTAMMAENBBERE. JBBA T RS E QRS R 10~
15mm 1 20~30mm, WEDHE F—ZSAEEE (B 2~3mm) . FHLRWRGEELS
RGBT REMIR TR, Eilt, AHARBILRNE, BELESEAETE, —KA
it 10%~15%.
AN I AR AP I B AR R RE T 0°C, T LS HL R R B 1Lk 4 2k 1
WA KRR L LR A, WA 100 LTI 0.5kg B9B.
DHEARERAMHTE . FACFRKUR. KISk 50T AR R b 3 (1 B
BEkMBE M (C17HasCOONa) , BIRBAFAIFLAN . A T BN AR A 450 M T 336 24
PR RERR (58 10kg WTADA 0.5kg) &
b, WHEWREYEY
WHEHEYR R IFHFIRE. KRT PR GEE. B, KBRAK) Hgk:
EREME. ERERERH PR\ A BN . THEERGHTHRY R, W
H BT AR s 4 TR T — M e A, HARB 0 F.
WHE MG—70/30 Bk ith 30% ~50%;
B H8) 30% ~40%
K 30%~35%.

BEALSPITERIRAAK (1~ 1:10) Flé. WEBHHTEH S0k 0.25~0.38kg/m’ (E]
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*@i@kﬂ%ﬁﬁii—?—ﬁﬁ)‘c EOR RRTE

6~ MR EY) . BAYEREN 10~30mm, HAREATKA, WAEEFEASTLAR, &
U B2 1 BB AN J T i B i A AR . S VIR T UTIE A B4 . Wi BB AT R 4 R 7,
B — MG 1.5~2 AW 1 %, LURERIEETA YA e S

3) HHEBERIEE

WIS FEGH T LG, R RRPRE ORI SRNRS), MEMERERE
ARMAERASRA, RREZ R, WiT. YERERER, P58 TUHRREE,
EUE R T MR RS, HRAMHSBINE, THRFEHN TEYERETHE
frede. FERWELHT R TR M, THREEM T atRRis, T 7 amERY,
EEMELIT RV R BKRAER, XEEDeEENNES. MRREFERE
KRR, Dt EREdET, MO VTR MR R, Rk
BESFARET S, T HR A AT THMEB RN DA —ERREEA,
EREE KRR

2.2 2 gt

FRREEA - MR E, BT TREXREETAAEL, RESBTEE, T840
RIS B2 . BT AR B AR, WBR T 200X 50m’, ¥WEE
EsmEAL.

200447 5 B, XHAR SBATREH. PRV, BRI HPR GIRX) SIEEH
(5%, BB, 5%, SRR E A, BOBEE; LR E R e R,
BB, JFETHE BRI, BHEEAR, IF HAREA R P E R A EBR
S, ANFARBR. WX EuE 2.3,

B 24 3 EDXERE
Fig 2.4 photograph of the chemistry examination site
BRI ¥R RN 8m, WIRE R EAMK R HA: 4X2m’, 6X2 m?, 9X2 ',
10X2m%, 12X2m?, 15X2m?, HAEEAN 11T
AR, X RN $m, ISR R AYR RS % 4X2m%, 6X2m’, 9X2
1x2mt, 14x2m’, HHEEAN 21T



AR, 2K A 6m, FITEREA MR B F%0: 3X 2n?, 4X2m’, 5X2m’,
7x2md, 9%X2m% 10X2m?, 12X2m% 14X2m?; BHEEAN 11T

B, LR 0 6m, B E MK IR B0 3X2m’, 5X2m’, 7X2m’,
9x2md, 12X2m’, 14X2m’; RAEFEAN 217,

FRAMK, FE N 4m, TR AWK EHN: 3X2m’, 5X2m?, 7X2 m?,
9xX2m’ 10X2m’ 13X2m’; RMEAR 217:

BAME, X 2m, WIREFEA MR RS 5 0: 3x2m’, 5X2m?, 7X2m?,
8X2m? 10X2m% 10X2m?, 11X2m%, HIEHEAR 21T,

2.2.3 BN EEE

1 F K RIS PN & 2 N H BB ARGS SR, £ MEEA N, &
BEEARR T A KRA N EEHERE. WEIE, FHE, Mgt m A%
KOPBREKEW, RE. FH. BE, WEFRETR, UATHE I3t RER T H
WS, B, EEMRNERREKA SR A RMEZ &, RAESIRAER TR
ERMHERAE, RERMTEATRARRRES.

[
2.5 RFRSHULREME
Fig2.5 Photograph of the calibration of neutron probe

LT U EFFARMEARA, FRBIEFT AR E LIRS AR RERHE
2 R 47 #9 CNC503B (DR) Hi RV RER F KT KA AR CNCS03(DRIVE BET 17K
R L, S&ILERNINRAER, 2187 K. A7 BN R R R ERAE
S5 TStk PR 7= 1A 38 AT LR e P T K (. R ABR R R e 2R B st 2 [/ CPN 2
] S03DR fil TROXLER A ff) 4300 RS H FAMMPKF, ATRHAEIMLE, KBTI

SRR, BETAERMBI, TEMSEAEEER.
FRET 2004 77 8 AMATHRRER, EARLEREEWI, R EAL 5
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BWEPTE CRE), DTEKEA 2m, PR 1.8m, FFHME 0.2m, @ XENME

RMUFRERERDX RERAIER; RONERGIEARE-1TER, K3 9 MR

&, TP REMNENEE, HRE o MAE, BIMRRRIERTFE 78 #H.
RRRGHEENEEFLTE 2.6 Brox

26 RibHRRPTRELRE
Fig2.6 the phtograph of the neturn pipes in the naked dune

2.3 TIREFMEERNE

TREFEXRMATENE, T 2004 F 8 AR+ 8, ARRMTENEE, RAEER
IERTT (100cm™, BURREHE, 8 20cmB=AEE, Z 160cm, LHHEIERER, %

WSCHEARTERE, FANEHETE, WHLREE, KiIEAX
THAE (gm’) = (B+EE-#HTLE) HOER (2.1)
A4, 0-160cm EZAER, 8 20em B—F, HI#EARKT, KbRERLRF
BRALBHR S R KU RFTHEPEFE LR FIE, 85 LEEREHERNE 21

F 21 HIRBEMEMR
Table2.1 The basic physics properties of soil

U A Ak (%)

R AR
1-0.25mm 0.25-0.0lmm  0.01-0.00Imm <0.001mm

0-20 1.792 67.05 22.33 5.21 5.41
20-40 1.768 5747 32.11 4.81 5.61
40-60 1.765 60.56 26.82 6.41 6.21

60-80 1.666 58,72 30.66 6.01 7.61
80-100 1.730 81.40 8.38 5.01 5.21
100-120 1.750 72.55 17.83 4.61 501
120-140 1.759 7318 14.41 5.41 6.41

140-160 1.735 72.74 18.65 5.41 6.41




o B R SRR AR L 1 3

2. 4 RIGTRER AN

WUrFEbE [ 2004 4 8 AFERIE, HHKFFESHIIE Sem. 15cm. 25cem —EHTliE
#F 145cm, HEERE (0-35cm) & 0em WE—%, LEFELE 20em Pz —K: WA FR
PR MR (5 F-9 AD. BBERAEKH (4 B-0E 10 A). EKEIE 10 RIE—
K, FEEPEFGE-TAUE K,

HAH B ERURIGER BRI R TRE, BE b ABBENS TERMESETEA
R, TEARERNFED. T ETENESYN THEANRE TREERNE, S5
ITEMER Y, WTREH RS EMEREY, FETHYSERRKNEE, HHREAR
Bk, MMRIE T SRS TR Y.



T RETE

B

H [ Al o S B L 2R A 18

bl & o —

AREHTF X

UOTIOaS SIDASURI) 318 [ Jo armaid sy 81y

BEGHFFIRT €2

Rl ERITE FRVEE ERVE
DREE

ER-LTE aml—x

19



o e P BB L iR BF Bk iREE

F=E hFKRIUERE

P ESHEE (The neutron scaltering method) JIE 1 IEAFR-&/KEE 20 D 50 £
EARNE. WEALY R N KR . TR BR R Rl b A sk
HKARSE#HAEZ—, BHTEMINE LSR8 ARARER, ErRBMm R,
AN TR, ARARMYEPREER BN, AP P2 RN E e g AS, A2
ZRE, GMEMERENKSRE, W, RiE. B, STHMEARRE Kbkl
WHRPRR, Bk, BRI 2NN, #EARIE SRR 3K W .

R AT RE R A K s R Tk — B R A A R
PR R T S A, bt R mEh e T EEHT R IR A RN PP AR E, B
HRE (1995) WA KSR T TR X AEEEMR L H e e #YREREY R
R HUK 2 s SRR X M B , EHPEE (1996) FIH S PR E LA S
TR RHAT T HE AR S TRK AR RN E TR, G PR RS L
RS E M HRZRARL O, R REEERSY 2R DA E 5K
g T EAW R LN, g NRERNTESR T KRS E L
HkrsE B, TR R MR T K SR A R IR LA R A mh i R

B AR PR A b B DT T IR £ IR, |/ T LT 2 H R S i 8
PRI, M BARE . 2 EFE . B KE T AT RARUE I 5 3 UAHAT 1 R
BIfFILS. £UEH S Bire ) B EMEaRTE, I IREREKERT =4
PRMGRELHE, Xhr KRR BT T RERME R ONELLER R .

3.1 PPk R RIE B b E s 1

ARSI ERCBRE— M EEOE - SPR T T, TR FHA LS, St
BTNET, EREIBKNARAME, SRS PR, SRS cER, YElE
e B R ACE, BT RAR D TR RE, AP R R LR T — 4 @81
7 @P T RNOEEARAEL EA RS SRORE, Rk RO—MEb TR
(BF, ILHGHH 808 #ATRAE, B5, S LRBT LR SR, Wik, S8 Rk
A HOK Y T REMEBIR, 2 AFERE—ENRER.

HERR AR E R P PR P RO BRI —5F, R PR A
H—4rEdi i, B, WIREXRZREFRP: OREHEARE, THAE, T8k
SRS T AR PR R E RS AR R FRER, SRHERGARK
TS, HRENTENER, Bk, 7E80 b LR A AR E ek, A
K| ENE AR —fFe i, SHAeENEETRARKMER, ERHL
W52 K4 AT M alE 2 R EE )

Mg (1994) WPGKH, PP le LEAS TSP, IBRFE. HEF
REEFETETETEL SOl L AT 2 0aiR/, TR A% G . SRR hF
KA BCNE THOK B E TAFRCE S, HobR e 77 FE (006 B B i U 2 44K 2 Ao e
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R LR B L B FE PPk aEE
s e
s

3.2 MEWK

IR B o (R FTERLINIE, F FRR &SRB R A Mshb £ L,
HASENA R+, MR TR ik, B L2MbRgY 55% ek, HlRE
B RS, TEEas s RLE 2.1,

T 2004 £ 7 A% 2005 4F 5 H#iE, HEABSKENNERHRTHRESZNN: FTFK
AN LR TR A T £/ CNC503B (DR), N4 64s: 4 HRbRER, ¥hF
ol = N bR N SRR (i), REAERRWE ent, v envstd.

PR SOURENEE R B T N R R RN, REFTRYE,
[, FEE T AE 10cm A HARERUERE, P FRZPEE WA FR 5, 18 HREHR
L, BMTREENY LEERKSSR, WRER: THREEHRIIENN, ATHE
THAEREKE, SR PR E

LIKERE

TR R E LKA, BRRRWAHSE AR, BIBTIR AR i B R Rl 3o h F
HAT R AR RN — SR, A2 % RERE D RE 10— 15em MIEEN (T
EEEERY. BT, R LBATT U UG LR R — R R AR
#10—15Sem) WA ERE, [Fit, REERMEXY 10cm FTEUK AL E 21 L + & H
BB SR, Bk, febmE L, #T T R SK RN S AR R R ER
AL, LASR Ebs i i PR

3.1 =EEEB

ET BRI FORNERE, B THREESIANFARTARIET A PREL. 2
AT, Wl

a={3g+q 4 (.1

0, = {Gn 1y + 39 Jf4 (32)
HAt:

Q; =10y + 240 +dpu Jf4 (33)

Hep: m AR ARG, AR, O, V=5 FEABENE B4 KE,
Gy ARTHREENRE RRHEAT RIS KE, i v HRER.

3.3.2 SREmE

FEMAT A RE AT A LR & K R r P A — S HEAE (ERie b 7y
HERL S DRERES KR NRRERLR), WA B ST H ML, SR E B
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ot [ AR AR B AR SR A i

BE-F FrARMUIRE

B2 S AL (R P - E R, FEEDAZMITAT, AR IR R ER AT R, X
FrANSSEREEEH RN, R 7o AR E UKL, R TR
iOh YNGR

LI NBREEREIREHES

BTTFAS N E TBRES KR, FHahral, NEREEEREERER,
BATAAFRRTE, LERE 0—30cm LY HIBEARTRREMN LR AHR1997): B
A5 (2000018 R FAR MR E 4 B0, BIERE AD THRUE R AN TR 50 4 FFbR
g, MFEEE 30cm A4 AA, Y4k, CNCS03DR 57K S HIHREIES2 4 25cm-30cm, M
HERBRNEEIRER, NOBRE, 0—30cm &2, 30—150cm HRE, RENHIEE
PEFRSE o

75 BTRIE 30— 150cm T EWEBRRA, A& iRREEE, HEEAR
R RIRRE, SR AIE AR B Q00R M KT e, FRAE 2 R R B B R A
WEHHTEITRAERRENFEES, UREREERE, REFERE.

LANELERE T
3.4.1 ;2B 0—30cm LIRIFEAEHWRE

BIIRE (20000 FRE 10cm kAR E H Y £ Mz HAF A& E, FTRRERD+E
SRR, TREREs), HA RS KRRESEHEN 0-30cm AREHITH G E, KA
ZIAM, BT TR R AR BRI, BERERE AT y=72.97 +11.847x+4.6901,
FHR R r=0.8953 HFHRE (%) b 8.58. FIRXRFRFABIFAMR, HIE rooon T ATEL,
BRI E A5 . HS BN 3.1 R

.
£ 10.00
e o
L Y gon F
< ]
QW
W 5 6.00 F
_\ék
&1 4,00 F
- O
ﬁ_: 2.00 }
é} 0-00 L L I I
0. 00 0. 05 0.10 0.15 0. 20

I #tbRe Ratio of recording

B 3.1 %3 0 0o FREB L
Fig 3.1. Calibrating curve of 0-30cm

3.4 2 FETIREAIERNBTE
BAF AR M TE 3R IS Contstd) h AR x 0 F— R HIBAB AR YRR
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rh ER B B A 3R 5L

y. AEX 30—150cm HITELEI, fREEEA y=ax+b, HE 32 T, HERREK
TR BRSO, BHXREIARIRENKX, HRERK.

# 3.230—150cm ER MM EEEME TS Y
Table 3.2 The statistical parameters of calibrations equations of 30— 150cm depths soil

$ﬁ§ﬁ HAH Pl B MEEN rtRs
(cm) (n) (a) (h) (r) (%)
35 12 41.656 0.2158 0.9766 4.63
45 12 49.098 -0.9145 0.9842 4.50
55 11 42283 -(.3459 0.9842 4.14
65 11 40.476 -0.0568 0.9798 4.35
75 12 45.687 -0.7821 0.9846 3.26
85 15 65.004 -3.2090 0.9978 426
95 15 59.566 -2.6354 0.9958 3.90
105 14 48.066 -1.2038 0.9941 4,17
115 14 45.745 -0.9004 0.9943 3.67
125 15 56.766 -2.3069 0.9984 4,52
135 16 56.839 -2.3571 0.9983 4,79
145 14 57.110 -2.2207 0.9990 4.21

FEEBRR o, AR AT AR R AT E RS AR AR, R M4 L SR
R ERTHRE T BN 8, TSI LBEE RSN, £ 50E 30~80cm,
80—100cm. 100—130cm & 130—150cm JU/Z: F4h, EHATHRE LBREERELRES,
AR 100—130cm K& 130— 150cm P 2#ET T HARAR A E IR, RMEXHE. -
BB bR R RES FEL R, FREE 33,

% 3.3 100—130cm B 130—150cm AFEII A2 LE%
Table 3.3 The comparison of different calibration equation in 100—130cm and 130—150cm depths

= YAy = ]
LR REFR BN MXEH AIXRE
Soil depths Calibraticn equation
(n) () (%)
(cm)
Hek y=48.119x-1.231 43 0.9966 3.66
100-130cm )
IR y=12.787x"+40.374x-0.4439 43 0.9968 3.60
=k y=57.020x-2.3029 30 0.9987 5.02
130-150cm 5
IR y=18.708x"+42.636x-0.7863 30 0.9988 425

B AR, R R TR TR KR SRR R R H ARG, Ei
AR RN Lk 3.4,
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o [ Ol B 2 B 2 A 48 3 BT PTRAUERE

F 14 FRINARRERRIRESE
Table 3.4 The calibration equations of different depths soil

TR b iR REAS  MRRE HRHRE
Soil depths Calibration equation () () (%)
(cm) °
30—80 y=43.467x-0.3423 55 0.9781 4.74
80— 100 y=60.713x-2.7173 30 0.9919 4.19
100—130 y=12.787x°+40.374x-0.4439 43 0.9968 3.60
130—150 y=18.708x+42.636x-0.7865 30 0.9988 4,25

Hi B F T LLE . #iRE HES ANk 5 E, MAERKRRIREEE, 3R
MR B AR R B, DA LA, 100—130cm # 130— 150cm # 2 fbs 2 e
FRIKG T B AT 30— 80cm # 80— 100cm 2.

3.5 &g

(1) FATFRER, PFKSOURE LERDER, ¥HRERY DREREES BRE
AEK KR GRS T R RS B ELAR IR % KK, MO o T B — RAr e B, &
R E LT, AREERGEEARLRERANA R ERNEE, CRERES
PRI, fRE RN RED A KRR, &149AHE.

(2) HFRE: 0—30cm byiE 77 FE RO HA BE U AR T2 30— 150em 5 T RS, 48
MREBRER, BEXRERRE T ER A B EREE D, NS Ti—0
R,

(3) ABIRGGEMIFERATHE, RERIERE: R ZAE, FREY |
ESERBENREERISHAIWLETERL, D4, BEERRELEAM AR
AT T et SRRUMSEEH AR E R R Ar B M, REARE: B
i E AR R /R R AT, iR B - T

(4) BEARRT TR IER MR E XM T RER, Myt R AR R+
WA, ARBFFIR K AR B Fr R LA 2 3T T ok, R RO AR
T RIA R A 0.98 2o, EARRHRESME, 4 S0%LLUF. iFsE T b T dahy:
Fr K A W52 BT AT AT R T A

(B SEbR5E LAE AN H 7 ARG U E SRR B o H Kb R M T 1,
RS T AT WAT R TR, b, AN ERF S L 8K 4 5 A8 Ak T T
PR R AR L, HERASC R SR,
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o R LR £ BRI

FHLR

FOE ESHHARGELRKDHEEN

WEhP e MPIEEh A, BHRAHF, SRR, FARTHMX, BaHD,
KaPEEHT, RHARNRTREEENEREDBRKSMIREAEEE. LHAKGEA
LB AETERRR E MR BRI I, R T AP IER, RHREARTEKS
MEBRERFRETNNAHEERAEAIYE. BORmPLRXREE.,

T 1956 SEhr T 2 gk b SOk BE A T IS bt B 3 1 R R R E v [ o fry LA v
BB RIERZ -, FRA “UENE. BAMGE”, UAESRDAE, EWEDL
VB RWHLE” NP ER, T EANNSFRS . EERB NS, HiE, BH
MY B ES . KRBT, YRR LB ZIHEN VSR, HMBHITHEN
%. Fik, REGEHRELRASNEE, RESERM KRR AR, RASKHEYE
HERIRE KRB,

AR R B RAE DB S S B, BT R SR A M BB AR,
REEPHARATTAKITE, REGRBKENMDER, BEEgRmRiEE, Uik
KYIEW AR, BEEE DR EYRD R OARER LS B AFER, RIEKHNN
Tk G RENES R AERBITH A ARREEEEEN - E
REwE, h CRBASRIBEDRL . BEEREE.

AESHHIE 2004 4F 8 A% 2005 £ 8 HMHHAKS T EHIE, MARLEN A5
TR, DR THAR BN SR, RS EA M3
B, PR RA R A RS Lk A B, A I A B R v R 1 K
AR,

4.1 Jahib Rk AT
411 Rshid BT Wk S ehSER

wEhvb E ERRABAE AN NEN, RRRRSY B 8 AR R+,
0-140cm R EOORMINS, SR EVMRARL, Hobhih 0% A4, LHMALBER, Wi
HEFENR, BREL, RKEEEHE.

ARE T R X Ry B MR, DURAE R X A A Tk 4
FEEENHLRE/KEH 2004 4 8 A% 20054 8 A—E8BEN DK SESER 4.1,
ME 4.1 FTELE B 10-40cm £ B+ 3K 3 BOERK, JUIHR 10-30em b+ 58K 5 B BI0R
2, GEIHZEVEMAEEEE. MBS LEXE, £F 0-10cm HH0k 481K, FRE
KEESO%ESL, HEFNEUAHE, HHEATYVE, BETHRYKBRERN, RBL
BoK oS R W RV, MBI ERRICABEN S KR, RIATH RS WEE.
10-30cm 13K 5y ZRIZIS NSy, 5 30cm AEBIB M, 40cm &b+ BAS TR, MEH
A, ERHE, LTS,
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TEEEom
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H
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8.04 9.16 10.1611.1612.16 1.16 216 3.16 416 516 B.16 7.16 B.1E
Bt E]

B4 Ay BBk a 2 BEHEEE

Figd.1Distribution of iscline of soil moisture in mobile dune

MEY LR, ERRFT S8 B0, &2 HBRKaS 8RR, BERNHEEN
KESSKALTHE 85% 4. MTRE L, JLBREA, BRREL BE L NERELEN
BRI R, R, BRABE 100cm DT RE LS, GHERFESEN HEKS
@‘%%go

4.1.2 BaivER T BREEHETE

AFEHEMHE, — 7, 2K B P R R, R LS T
HETHEER, WK BT AR FAOHSRRH D (KR, 2001); FRRR
X FeAksD, BARMBIURIPR, 57 LMK RHEE R T R EE . PR B % R
A RER N, AMUEA RN S & LR KB Kb+ SR ARG %, M
YL EAENEETELEZHABFHENAD. RY T OHRES. BMORBESGRIRES
LB LR M E A GRER, 1999).

MEORHEY, FKstyd Fih DA KB EREAN GBE, 1995); WRFARA AR i
ANBEMY, BANEREY LS KEMEWE N EE, HEE 8 KE mH A
W& (FKE, 2002). B 42 R¥], AREHPEE 0-30cm &4 8, KRB KR R
0-30cm ZEFIEME N, —MRIBEKFBMEE R 30cm; H THER /DL ERERTE /MY
B, BARAERRE g, HHTRERE, SRR KRRIE. Fi, dTHE
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il s T e S A BNE EPYHA R L RAR I HEEN

FUROFE, BT LA HNER, §81E 20-30em & B SKEES, M 3040cm
BIRTHE, 40cm FELUS, BTZEWEMNS, HAMRT 2T KURE BB HEAS
ENGERp R A =

R, b 4.2 T4, BEEY LK S BN EEREEN, TEARBR S A
0-30cm 3K BRI INE, 30-40cm LK BBZ, 40-80cm 1 HASFE)Z, 80cm LA
TRAMAKIEESE: 80cm T LET BRI ARERNE, KHETRER, SKBLHEF
BEMmTIE I, KA KEFESH TR T KU ESTENERE LARERTHE K
B (5, 1995).

TEERGKE (%

2.5 5 4.5 5.5 6.5 7.5
Q T T 1
20 >

w0

B

[}

N

i

¥ 80 r

il

4 —8—2004.8. 4
100 | _

- - 2004. 10. 16

o L —a—2004.12. 16
20 —8—2005. 4. 16
14p -

42 AP EFRFHEEHNERSEN

Fig4.2 Profile changes of soil moisture in different seasons of mobile dune

4.2 WK EEARIALETIRAS QBB

A RBx sl AT, TEEA RN WKL, A RKLER, 5
M AX X AR, BT EMEF Y EYEPE, RAHLEERPRBATEL, JFFE
e ST AR L2 (R, 465 0 AR ARAL 2 X AR () 6 P R X 48 B 4 7 MR

RE N CHREEHE, ERAER TR ENEL, SEEGRM, 54,
HEREFN, BBER, BREN SHLEAIERIE BREERIE, A0y
PERs R PP ORI R R R R v AT, DR RGE R R, AT
BEMAHR: FRY BB RIGER, kR, BB ER KM
K&, SEBARR, AR RSt M REwR Mt ka4 5.

BT 2004 ERKFEIILRE 10 AR, #0 IR TREE 2 B R 12 B vb 52 B0k,
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A AR AL R B 2 iR 3T

SEONEL [ A A RIS SR S

B TiR%, WY E RIS ITAL SR 2004 45 8 HZE 2005 £ 4 B, 454 T 0-10cm,
10-30cm, 30-40cm. 40-60cm % 60—80cm [+ 3K 4 3k B AR AR RN 2 (G 255,
I YR ] b P o A AR I, BAKE RS TR BB RUE v, 253 1R S BRI

4.2.1 0 E FRAR L BRE U FEND KEY X AR ERS LR o1

Rt P, WELZEYRAZXHFROAE LY X TR R
ARMARER, LEESHRERRELERNEE—EREE, HR—ERPE, A
R B S R, BRREPHRSE. FEDEAS A SR, AmEIEREA
HIFE, MWHKER, BETHMENRR. hWFEPEORARINERORAEAR,
MLV KA ERAR,  ATFXRRE L ZREA NS LRA S S RETH
8, 4RNE 44,

ME 44 FRAILLEN, ENEFELE, FRERAFRRBEASRIE —20ETaE
Tk, BWEN LSS EEE, FRNEY, TRKSEE %, B 3040cm B4,
H AR IRLE 2004 7 8 A 2004 4F 10 B (240 IR —BL, 2004 5 10 B % 2005 4 8 HEffHF
5k, FAMEREUBEARHR.

0-10cm 2K, AR BAS SRR, BIMERF LB - MERER, EAR)
BAZ MR EHEER, LRAERSKEESOSS%CEMN. £2004FE8 H4 H, HiFESA
BH—AEASFEMEA S FRAMER > BAMER> B AR, BRER S KRS 5
H 8.6764%. 6.6536%. 8.0916% . 7.3874% . 7.2195%. 7.6136%, TiLi 2004 F 8 H 26 [
Mtk B TREE, THOKSHN R 141%, GHMCHE TR, thirE, %
WERRZEY, F MR TAREZHAN, RAMEXEELaEEE.
HRREEAEE DR ABERTERE 8Sm, MHRPEEIHA, KNMNERES, Bt
HT AR KRR L

10-30cm 2R, AFER A T EHREEERR, 2004438 H 4 HE 2004 4£ 10
H16 QitEBt L, K> EBEEAE- MR AR, BEMERANRK, FMERE
B (B] Pl bR B R sk, AR A — B,

40-60cm. 60-80cm 7SR AE R 8751 FRARG BB A—B, T 2004 4 8 A 2004
10 H55 2004 4F 11 3% 2005 & 4 ABAREE, HESRMAR, RERA 2004 EHE
KR 10 AR, 2K EM A, S FREE, NHES RN, R5R—
B EMERREE L, B EFENMER > T _AEL> FEAER > B AMER >
A>BATHERL

£ 2004 5F 8 A E 2004 iF 10 ANEM L, GEXEBARARARAEAMHIESKE,
0-10cm *5 10-30cm K FE— B, 0-10cm HABMALEEXER, 1030em Bk L,
B—MEARL, HREEAMER. B=EMIR, SR, B8, B o R,
30-40cm LA, B AMEARK. A LBEER, 40-60cm, 60-80cm FIELE, #
AEBFS] L, A KR A BEMEL > B AR > B MRS BEMER, B
—AAEAEEANMER, KFAEZALEEER.
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FUE B AR RS EK 3

gx LRk i 4.3 78, W B AR AR FRE A K R A RAR ], (R —
RAETR LRSI TERE, AREA DK, 0-10cm & 0-30cm HHEEE,
BRI S S BB, 152004 4 8 AF 2005 4F 4 AH AW TRESL, &
R e RN, LK B B T e, 30-40em A AR ik BB LRIZ,
BRE AN BRI BRES, LR MR EEEER: 40-60cm 5 60-80cm
REA AR FTH LR A B, BRI E AR KR,
BAMEA KD S BRIE. WAL, fERE 0-30cm B — MESUE I H A2 8R4,
MR 30-80cm HIMEX T K S REBH.
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—— FBER M ER
—+— FBERMER
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1216 05.1.16 2,16 3.16
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Fig4.3 Different soil levels comparation of the six models plant districst on top dune
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AR Ik S B B 457 1 3T BIE BT REA K BT

4.2 2 (FEDREMRELER. RiPR. £WEDXIER SR

ST R PR S F X AR X R B X KRR T KL,
INHEAE E TS LRGSR -, B ER g, RS URERERE M
HAFIAAR L2 S B A R AL E ) L33k 4 e

BTV L ETGHEEME, E21T 2004 FHER 2005 FHEEHANEN R, YET
TRAIALE R g TR, W R R, S o TR - 38K ) 4 AT BaR B H
#14 2004.8.4 & 2005.4.16, TFEFXRAFRBER 4T HHLBERE 4.3

DARAE 43 TR E, TEZREMA RS2 BT, E8HERE,
HPAP K., AFRV K EYK SRR TR R, RHEH LR H/K .
B BH - ERENAR . HAFNGBEAENE S L, 2 0-10cm +HBAS) EELHEER,
7E 10-30cm RREARAER, RS EREERK.

£ 2004 4 8 H % 2005 4E 4 H 16 HRIERFF1_E, &0 0 5 IR 54 e (8] B AR L, 2004
F8HARE 200410 5 16 H, FFLELRKS 2 FHEY, 2004 4 8 B HEAS R
BEs, NAEGILRARRTRE, PBRRERREEMN, KS2RE, 2004 5 10 A 16
HE2005F 4 16 H , MBS ZURZL 10 BARRANBRRET, TRELE
PEEMRL, BT HEERRAER O EYR, S EY KA X § 8 e i
FE RS

FE200448 A4 H, HTFRAMERE, - MMIEYXEEHREKREERTHi
ALEE, 0-10cm &b HIRARG/KFRIAF] 7.0980%, B TR KK 45.06%, & TAPRPEK
20.34%, BERTU¥K, FAMNREEFTEY, LEEPRAERSETAR, W
B HIEH, HMRN T HTEAAEYR B 3K S8, 10-30cm &, hEERVAPER +
HUKGE BN 8.8764%, B LR BE S, BTREHEKX 32.39%, &T4HRY
X 7.60%.

2)0-10cm AFEY ERETHRE, HEBAKERE ZTREEWES, BYRRKE
NIRES, BEK—REBA TN, BERE 2R A R MV R .

M 4.30-10cm F— R BT LLE 1, 7E 2004 48 8 F F 2004 4E 9 H JLAEHH) &) LRk
B, FMEERX HESKERR, TR ABE MR ENK > K
>LF B UL R > MR, M RFERELE 10 HUAREYR, - MEREPR
MLERKR TR, EYRPEAAIER, LRI AEYEYR > LEE %X >4
Ay X > 3R X .

3)10-30cm T EATHKGTHEEE, HERZERNEMT 4 8E, BENTTNGE
R 30cm 424 0-80cm TEP LIRSS ENES S, RY, ALK KR RERE
MR N 30cm.

M 4.310-30cm H—MEXE T E L, HBAREFS L, ThiEy 0-10cm 4,
ARZAAE2004F 10 H 16 H 200543 A 16 H, HERVREAEROTEKIET
EYEVK: ®E, BTEF 4 ARKA, PRETCFEY R Rp™E, EEXE 8
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Fig4.3 Different soil levels comparation of the first model plant district with other disposes on top dune
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o B AR R B A - 1R SIS BV RS Bk 3Bk

HEMRYPR, 5T R, SR K oA B IR AR

OARBRZEIET A N, FEEKEEN, £BWEY, A¥EVKHAYR L
B ESBATHMUSR, HEATEWEVR K THKS, HERRNENEEFKERO%
BT HRKRER, BMTHEGEIXOTERS S8 BRELEASSEMNRAETF TR
4 ) B AR P R

NAR R HRALER ST, F£E 0-10em K 1030cm W2, 7 2004 £ 8 H 4 HE 2004
10 H 16 B, %X HHEKSTNEE, 0-10em BEFREH 038%, 10-30cm ERES N
0.94%, TEMAEZRRRAPEA, WHE - MERERRESRH 7.62%. 531%, 30cm B
TR HHE A BRI 30-40em LER TR BRI 2.69%.

4.3 WEFFBBAEAERLIRKSG ZEILRS

U e AR R AL EE A+ K o LB T 5 BRI AT AR R, S8R 2004
8 HE 2005 4 8 H-—H%dE, EHEEEKHS AT 9 A% 10 Rk, HRBEEK
B 1AW= SRR TUAARRR EARERRARLEZ AER, ikl
WANE R, B R B R

4.3.1 BEPBRFERRUERD EREERNEYX Z 6 ik

FEBar T 0-80cm A A+ B AT R X AWK Rk & B AR EFR LB
il 4.5 frr, REEERARER M EE.

B8 4.5 ATLLE B, ARAFRERER — L 2R EF I EREARE -8, ARERLZR
AR, 0-10 & 10-30cm RE LK S HERNFEME—F, 2004 4 8 AE 2005
# 4 A, EBEMERE FRURMKIETER, THBAKRESHES, HE&EMERE 8K
SEBETRER. 2005455 A% 2005 4F 8 A, A TBETAEWE, AR RRIZ,
F2005F6 H 16 0K 200547 A 16 HIHITHA B E KIS, 74 200545 5 16 A
BT Ea.

0-10cm A FEETREK, ZHFEWELEZ. K 4.50-10cm 2k EAFRERK S
WAL ERANEFESE, AFA RS EYR RS EAAEA B 204 E8 H 4
HEEEL, BANMELTRKFEERA, CRREHLATTEN, RAFAMERE
Frmgfo B Ar e K, 2004 4E 8 A 2005 4F 10 K45 FHf#ash, BAMER1 IR
Ko ERMHETHAMER . 2004 4E 8 A E 2005 4 4 HHIRBR B, B MERTLLET
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Fig 5.4 Contrast of the simulated values of BP network and the measured values

Hir LWE (%) HEM (%) #AHRE (%) MHMRE (%)
18 6.0858 6.0867 0.0009 0.0148
1—9 5.7945 5.7952 0.0007 0.0121
1—10 5.6415 5.6488 0.0073 0.1294
1—11 5.5916 5.5921 0.0005 0.0089
1—12 5.4053 54223 0.0170 0.3145
2—1 5.3436 5.3299 -0.0137 -0.2564
2—2 5.4381 5.4631 0.0250 0.4597
2—3 5.3938 5.3907 -0.0031 -0.0575
2—4 5.2842 5.3301 0.0459 0.8686
2—35 5.7458 5.6488 -0.0970 -1.6882
2—6 5.7765 5.8221 0.0456 0.7894
2—7 6.3749 63670 -0.0079 -0.1239
2--8 5.0150 5.0100 -0.0050 -0.0997
2—9 3.8356 3.8325 -0.0031 -0.0808
2—10 3.4668 3.4666 -0.0002 -0.0058
2117 3.7287 3.7785 0.0498 1.3356
2-12* 3.9907 3.7801 -0.2106 -5.2773
3—1° 42526 3.7680 -0.4846 -11.3954
3—2" 3.5338 3.6729 0,1391 3.9363
3—3* 3.6205 3.3504 -0.2701 -7.4603
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Fig5.5 Statistics of different modes fitting and forecasting

PHERRE BHE BAEEE <9 <10% <15% <20%

BHCTHEA 0.3348 02223 1.1942 55% 15% 85%  opu
AR KR 0.2669 0.1672 1.2571 0%  75% 9% 959
BP P45 17! 0.0714 0.0194 -0.4846 0%  95% 100% 100%
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