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Abstract: A natural ecosystem under human activities, becomes a more complicated and open Socal-
Economic- Natural Complex Ecosystem (SENCE}. It is quite different from the former in terms of
structure. function and characteristic. The models for srudying ecological process intend to be more
cornplex and accurate.but it does not mean ihey are certainly practical models. Parameters of « practiwal
model should be casy to obtain. capable of reflecting some key characters and cstimating the developing
trends of the system. This paper introduces the establishment process of Available Substances (energy and
money ) Balanced Model (ASBM, AEBM, AMBM ). based on Mass Conversation Law (MCL) and the
transform relationships of available substances in SENCE. Thaguostic Parameters (DPs? of the madel.
were defined and the applications of the model was discussed based on the regmremcenis of research and
practice ,we have defined the conception of Available Substance. AS is a set of substances that can be used
directly by some ecological processes or functions. We supposed that:a certain SENCE is the research
svstem and there are sume other systems ((O8s)which exchange AS with the SENCE. Name the inner sub
systern unAS existed as an UNAS System. There are {our couples of variables in SENCE during any period
of time ta kecp the balance of the system,

Sources of AS in the SENCE are: at ¢, the gquantity of AS is W, ¢ during the time from s, to ¢, ... the
guantity of AS changed from unavailable substance in system is W, the quantity of AS transferred fram
O%s s W,; the quantity of AS input by human activity is W,. Fate af AS in SENCFE . at #,.... the quanury
of AS ix W.; during the time from 2, to £,... the quantity of AS changed 10 unavailable substance 1= W. -
the gquantity of AS transferred to OSs is W ithe gquantiry of AS outpur s W,

Based on the transforming relationships of AS, a transfer matrix of sources and fate of AS m SENCE
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is gained. There is gained equation based on SCL.which is called ASBM in the SENCE. In the same way,
we can get Available Energy Balanced Model (AEBM) and Available Money Balanced Model (AMEM 1.

ASBM has established the relationships hetween sources and fate parameters ol AS based on MCI..sa
as to provide a systematical research method lor studying SENCE. Bur it is difficult to describe directly
same change laws of AS in any system by using of the equation. Some changes must be made to find the
key DIP= for the description of the variations of AR in some systems. We have verified the validuy of
ASBM in comparison with that of the balanced c¢rop water consumption on farm and the total P or N
balanced model in water body. The results has shown that they are the same in structures and functions .
and it is the evidence of the scientificity of the model establishment. Then, ASBM has been applied 10 the
fertilization system. We have gained General Fertilization Model and Ecological Balanced Fertilization
Models, which including Maximum, Economical and Ecological Balanced Madels under Maximum,
Economical and Feological dosages. They are the original and innovative models that have overcome the
academic shortcomings of the widely applied Fertilizer Effect Function Method and Souil Testing &.
Fertilizer Recommendation. (FM have dual functions of the larter.

We have also discussed Available Energy Balanced Model in the global system. The conclusion is that
the rotal available energy of the global system must be increasing with the human activities. The dircer
evidence i the globel atr 1emperature increasing. The phenomenon of urban heat 1sland 1s also an evidence
of the scientificity of the available heat balanced model. We have {inally analyzed Available Maoney
Balanced Models within the enterprises. Which has proven that AW i6-5..00 »/Wae = 0 18 the
boundary between profit and non-profit and can be used as one of the overall evaluation indexcs of
management level and benelit for the enterprises. As we have discussed above. ASBM is a model of
universal .quantitative mechanism and can be applied to various ficlds. Tt appropriate DPs arc setup. we
can seize the essential characteristics of SENCE and cstimate the developing trend of SENCE.
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Money *balanced Model; Diagnostic Parameter {DPs)
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ASENCE # T RS T RIERMRITEZENFRAYREERLANSNSFHNE LR EL T
SENCE & % 4 i F 4 # & ( Avatlable Substance Balanced Model, ASBM), 5 X T B % {F & %
{Diagnostic Parameters . DPs)} . B RBNA T I MARHHROES . SR RHEENBAERE. FTUER
BAESL T AR E LN ARMASNERBY .

1 SENCE PR (GER.EM FHRAEZKESIESN
1.1 HERBTE

BAESRRPEMTIEREEETUARAGREEENYEER B RWE. AR RNH,
RN ERE—SENCE.5 LT T HDRAXBRONETE SEHEEHF N H MR (Other Systems.,
OSs)  H¥ESZANRBEFEAYFEAERNTFERKEIIELE XY K E 5 (Unavailable Substance Sysiem,
USS), MFEMRBREMS . AF—MEERN. REFRYRFHEESTOH NI TN TR,

SENCE HERKENT .o.. S EFHPEHEE LW s — 0 DB E R, RENBEERLYE
M HEHAUYMEBERAW, AOS PRBEAFRIEREAIWLALNANESRII S ARZSZEANANZAR
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Fig. 1 Schematic diagram of available substance transform relations in SENCE
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Table 1 Transfer malrix of sources and fate of ARYEERIW. ¢, —t, DR EIR.EHENIES
available substance in SENCE MWMECHLLBERE W IZE &Y AR OSs

W W, W We HHBBEI W . ZRWMIEZHEWR B RS W,
WL W W, . W,_, Wi_¢ RBL4NEHAXLE. TUAEE 1 HFRY
W W s We-g We-s Wi-s BB S L mMPFRENR. TREHRTIEC#EKE

3 :," : :f'*"’ i“" :L‘ " F RO Z N SENCE F & W T 6 B
i -3 A-n 1 -7 4 4
FRIATW AW, FIEBW MERDRER,.HR28 (ASEM). IR AL 505 B (DRFED AN
?E: o l J , W OBE & F # 25 % (Available Energy Balanced
: o | Model, AEBM) 8174 3% % i T # & &  Available
Note: W, < is the quantity of availabie substance
Money Balanced Model, AMBM) .,

transferred feaom W to We in table 1, Others by analogy.

W, + W+ W, - W, =W, - W, + W, + W, (1)

1.2 ASBM RHFUEZEMEKEHE X

ASBM (RSN BERELRESN A TABEREL T E v T EARNEASME GER KT F
e ERER. AR YRRR S EmMEETREREFHEESRER LREEX. AE LR HOFTEMR
TEHFMATE. AWM. HERATRE (DMAENEERT XY ENTARER LS EAER . LMET LR A
EFRIABEREARY AT XBUEGESE.

BAW, = (W, — W) AW, (= (W,— W), AW, . =(W;- WL, AW, = (W, — W),

MADGE.W, - W,— AW, :— AW, . —AW;_;

= W,— AW, . —AWogva-o= We- AW 5000 550on (2)
W= Wi+ AW Csiigomooos {3)
B =W+ AW, o Gan-u w (4)
g W W+ (AW i mia-n )/ We= 1 (5)

—BEAT . LR 16 1 ERENKSEAEE. AN EEHAFRAERMIEN, FEHABEEHEPH—
M S RHAMERF R ENE, EXOBEGOFW,.W, EEZEERMHRESENRATE,
W. MW, 2RSS AL E.FHE.W, . W, W, IW, KEEREHE. AW, AW, ;P RRE T E
AR ASREEHERE. AMAW. ool BB AR EAMBEME . FACFEERTE .
HROOKEEXARRGHY T PEIEERE, ©X TH4% SENCE XA EIET TR, RE

R BEAT L ATFRRE. AOAW., cveoew AW G o Goiie s
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2 ASBM py R B

¢ FHK 43 T M40 RO K 4 NP S5 35 4 R 0 880 RS- R B I 5 U 0 A AT AT B AR B L X
MEBRAMERRICFEVERYTHREMA. . LA B irE FRHAXE S 0. UT AWk,
REEMGM =1 FE&%—%E. 5L ASBM By R K X,
2.1 LH AL RS

HHEFR ML RSB SENCE.HBEUTMRIENHMEL B OSs. MBENEFAEFTH
)T Z 4 ¥R A UNS (Unavailable Nutrient System), +RFRIEEREZFEB SO AR HFELL 6, R
Z F 18 A i HE # &Y (General Fertilization Model .GFM) . ¥R KHIE R £SF T E N SHEIE R 78
T B B MG AM #1855 Bk 0 4 &5 F &5 5 AR 8 & ( Ecological Balanced Fertilization Models, EBFMs ) ¢,
EBFMs W R RIRAUT -

BRABEER W W — AW (W, W) (§)
H.iafER =i RH BN iR ~ ETHALFEITIERLESEE - (EFNHELRAERERT
8 - ERIEBTHRBEHIERZRE) (7)
BAHEEERS W= Wogu-n— AWy— W, — W mn) (%)
HHEEERR W - ov=Weap—sy— AWen— (W, — W s (9
FTEBERER W e =Wopu-rn— AW — (W, — W ne) ‘1)

EE W =W We=Wopr W, - W, W.=W, ...

AW=THEERKN+HMEUTEERZPHEFN + AT +ETNESPETHHA T#H TR
—BEN-BRO -ERHERFED (11

HP Woporrn AT EAHEFNEBR T ARSRM NS TR EFHES EEEDTHFTSINE
BE HESTHRBEEFEREELCY. AW AW LN EHHEESBE ST LRI EHCHETFR T
A KAME BRI EIER %S AT £ HE AT F AR R NHIE Z 4.

AW RIW, RS REEEN TEEERSENBEF&E. W...— WO R T MEF T RAAE S,
W. . EREEEEISENEERESR. YR8 REERMT THES LI EARATIEXRTER
W, A B ARELEF, ARERI, 5 TN,

BW. WL ERELBIEAED F AW KRBT — RN A Mk T HRAAEY
e+ WEARBEHE YW, <W, . . ELTHEIEFAEBEEN W, RE . FEARAIMENLS
B HW, W, . ERELRIE DR FRE BERBTEANTLE W — Au Y ZEBDT itk o] W)
XLRE W A LA AREEE TN NEE FAEEEYR T IBE R AT LA T . /o) AR
N LA AR AR YW, PEESE L RER RS EIETFHE,

WF5 % .GFM 1 EBFMs /R T B8 5 ol B0 B i [ BE R F 4 = o 1A OF 5 6 BY) 799 26 B 10U e
PEMHYEHA B EN T RESTANERNES RS A RESHS. 2 ASBM AR I FAR#HE . B4 5K
IS B L R AN,

1999 1 2000 4F & i i yu i | R GH AT A4 & F o i AT B RIS i) s 48 . PR B o B0 40 i 52
HRBHAW T AR H R 199 Faid AR S EGEMDE KR . MR H P AEkTER
XEPH R RAER,

A E BB R Jg . A W= —39.01 0.0049 X Wowpee — 3. 0X 1078 X (W, )7 (12)
FIEMGREEY (579 Y (0¥ - Kiv b P
Wopat =N = (Woppe = 1000 X 2.2 AW 2,25 X (Tuon —Tintmi—n)

=39.04+0. 0171 X Wispue + 3. OX 107 X (Wi ) — 2. 25X (T v =Ty ) (13)

AT, L MER R (R EOBMEE (mg. kg ');2.25 A L MAEER A ke, hbm KT 5T
(G 20em BHEHE 225 kg THIFHD ;2.2 7 100kg £ RIFRFR T RE GEEHN FHHARESTE

B &4 5y 117 mrj{jftij



AONHET IR MBEEBETE LR M 13500 kg, hm™ T4 900 keg/667Tm* 1. fE AR (13578,
AW 013500 kg, hm ™ ?)=21. 7 kg. hm LS Tt AL F P FHEMN T 2.2 (T, & =T oim-r )50,
MO B AR E A W, ~=275.3 kg hm (& 18.4 N kg/666m 7)) [A[FE, p= &t
% 10500 kg. bm "EIHBEE W v =221, 9 kg hm (3747 114. 8 N kg/667m*),

WM EZ RN T EME, 87 13500 kg. hm 2/f. [ MM BT 150me. kg 'L KL IR
Ty v=150rag. kg ™' BUMRBEA 5 SR Mgl B 0T L R E 0 E o2 51 1700160150, 110,130
mg. kg @I (13) 7] b4 Ay BSK Y e b B fE B B . 2 B Ao 2300 3,2620 3,279, 3,297, 8,320, 3 kg,
hm 2SR EEERT I H 15.4,16.9.18.4,19.9.21. 4 kgy, NP LERENERBELERE . KZ
BE 2. 25(T ey T - )V MGHMERNE AL FREEL B E(XHELEE) R BREERER A+ — &
I EERASRTHEERANOI0~ 170 me. kg D ERMHESNH 16.3%4.8. 2% .0V~ R 2. —
16.3%,

TR T M R S RIE L s Ak & RS L EREERREMIEH.FH
P RS A S AW HETESEB L ANBELRETMAEEALGERK G &K . #
- EFRAARM Y TR HNER R RN MBRE RSTMSEE RRETNNEAN L EHFE
dEIE s IR PSR BXER.

2.2 T HREAEAYRBLEHEED

BINETHEETTBE S EE B R % (Earth System) ¥ SENCE S FHIZVU L RETE
B FRIENRBAKOS) . HBERMBESEAFUELEEIILYRESAAMNERIEFEREAR
P E S (Unavailable Heat Systern, UHS) . B 4) ., 1 45 15 b BR £ 4578 R & 7 85 4 B (Available
Heat Balanced Model of Earth System . AHBMES), B

W. =W, + W, - W, | (W, —W,)+ (W, —W,) =W, F AW._ 0w (143
A, A EFEREERESHMY WV EC— L DM UAFE A EESA) EHANTEARHRASH
RALBBAWADNAGARAKKERHMME M OS: REBRERREHR S W (K H KRR
MR RBRNAR A NENNFTXABRRBR W, ONOM R RBZEY RO, 1. B
ANERHREERBENA W ¢ ORER AR BEESERRA W, (WEIHREX LAY
). FARBEHAOSs FHBERELW, W . SR W. ARREFENN T DA AENL L
ZHATR.

HELEERE SENCE, W, >0, AXWHERNXBEESIEEREAEHY . EFHEI A
SEEFKTHEPOS PHARDPTHEABEELTHRA OSs P rTHE. B Wemen <Wivar e - 0T W
BEAERS ALK T, (W~ W dancr = (W — W harvre. BB Z EAERSZHEP . TR KK
e TEMA NI E XK E . EEHW, W (Wo - Wednatore - Bl AWepner = (AW,
+ AWt Wospner = CAW daarie - (AW + AW dnareres B EERSG W, R T W s,
Wiooarr . S THARBREETN S MEXRANE T —~ TR ZHE KO Wb R AR L
F FHRERBERGE W, W a] LA EUH % 0.

(N W,/ (G — O INATURE =~ (D)W, / (y — )]

Fhff;(l»i}ﬁ(ﬁgﬂ’}mﬂ;nr"ﬂﬂu

B3 AW e o CAW Yaarorer®= 0BT DL Wiy W ovarorer

H—ER R ALED TR BREDERABRFEOEME, 75 W00 SR, F i iR %1
AREEX —HMENINE., HTHRZAZPOEMERMBN . ERAEEFEFTES AZTFHETARIY
W W ERNNERL AN MEME AHEALANENTHANERBLT MR ALEE
¥RURED, BHEER AW swewr > (AW e FTARA MTBHHA R,
2.3 Lf 3.k B R TOF gAY
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AEREZE - 2rERNE—-2ad ok tBXxARRIPEXRLBEMN T LI .12 8 SENCE-D
SENCE-UDMTI T AMMNYHER. ERRMEEA T Y FRAERNE YRR Kb R
R 480 . MSENCE-D 1 SENCE-UD AR BN (B LR e T AFENRTHRIAIETO T H TR
1 F (Available Money Balanced Model, AMBM),

W,_.+ AW,_. + AW,_, + W, =W, (13)

(AWassie evcond/We + W, /W, = | (16)

RODNDEAOF 2, A ZCBPHEIESAMBES ) S IARETRMAE W, £ G — . IR BIN, &

HAMEEOMEELNAERETER Y W, EMRNERCRNERTTERR DI W, A VEMAH 2

RARR AN W, . HNALHAFRETENIWLEC— L ORFEH, BERARKIE

HEBHRHMEMTEFO W, LA FEHETHL I OSs pMHM R MBI EMRN I ARE S B W,,
Bl RN AR TERE R W,

— s AAEZEMNABREGFEA. TENFRRAARTREPEK AL EHEHAW . W,

HHRT
Woosicup2AWo_g-py AW 5 o> AWaos by
B L AW G svez-m-13=11-0D 2 AW i gomies- 11 o
W ecsy—aenmn e mrmn/ Weoup 2 AW —orea—0 w1 0/Weon
Wi uo/Ws_vo<W, o/Wep GXBEBR Wioiu=Wi-p),

- RN RARFRBEABRNAENEYERTREFLFRARFELT L) BEHRITFH
KARPTEHERAAFHEMERHHAX . IV AAFRADHEER . CVEBREEZHHMNE. I
Wi wra-n/We= 08, 8l ERWEEZE: SAWa-nec-nic o/WeI B,k HET: Y
AWosi g oea-n/W >0 Bl ARESS . SAROESH W IBHAW _o-0-0 ¢ o mT W,
AWaoa g p-a-n AIFAREEEEBEA MR RN EGITHERI —.

3 ZEWHiEiR

AXEAEBRERETEZRNASYEERENIBEEAXRELTHE 2 BREAGLETR
GEUR SR, FE L THERASESR. AR b RN T 3 AAE SR, 53 5t 2
HEXHTT T, FRXH . ERAAFEHE. ol LUERHBRITWNER N8B &5 67 4R 3T
FRAAKRZMS REAWNRENFTEZH - RTUNERZENARSIEFAMAREHREEE HH KK
BFEERS FAGEHMNEN LR MRAFLIEHTHLARNERNRRRESE SRERN — LS
Flogm e, B E pp A RAEMARBTIETE. BRARARABYE. . ST FERAT LMK -- KX
ABFrERBAR BARMELof R MAU ETAmMMEESESRRELTTE S VY X = J5 118 55 )
HMEXRHFTAIH APIREEETHELRNESHERAR M ERERAFIESRIAIL X R OF
BRI ATANESEESRAAIFEERBEEEZ HIFA RN FEKE.
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