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LI Chang-sheng'*
(1. Complex Systems Research Center, University of New Hampshire ,USA;
2. Department of Environmental Sciences, Qingdao University 266071 ,China)

Abstract; The world consists of a little more than a hundred of chemical elements. Tracking transport and transformation of the
elements would enable us to reveal the links among the various components existing in nature. The latest development of biogeo-
chemistry has provided theories and methodologies to realize the pristine philosophy. A terrestrial ecosystem model, DNDC, was
established based on the concepts of biogeochemical abundance, field, coupling and cycling. In DNDC, plant photosynthesis,
soil organic matter decomposition, and gas exchange at the interface between earth and the atmosphere are integrated by tracking
the movement of carbon, nitrogen and water in the ecosystems. Through the integration, the complex systems of farmlands , for-
ests and grasslands have been converted into operable computer simulation models. The goal for developing this model was to pre-
dict evolution trends of the terrestrial ecosystems under anthropogenic multi-stress. Utilizing DNDC, a joint study carried by the
U.S. and Chinese researchers focused on methane emissions from rice paddies in China. The results indicated that methane e-
mission reduced by 40% or S Tg/yr due to a change in water management in Chinese paddies from 1980-2000. The magnitude
and time span of the reduction are consistent with the observed decrease in growing rate of global atmospheric methane concentra-

tion during the last 20 years. This case study proved the applicability of biogeochemical models for predicting dynamics of
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ecosystems under anthropogenic activities.
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TR R H W BERIBE . BFREASREm AL E, RN AR P OREBZ—.

M AESRER-EXALE HEWEREXRS  XEFRRBELTYE BRMEE MM EFL L —THEL
BRMEHANEE, ARTX—EERR, FE¥ROTREREEBE A N 1989 FRIBE, £
EE KR EE 4SS (NSF) SHEMRY R (EPA) (FHR (NASA) KL (USDA ) FiIig # KR (NOAA) 55
IR—BEREGR BN A YR MBI T EERE AT ESRENES.
DNDC # 8 B X — B R B R 22— A S o X MR )/ Gk T Bl A= B R BT FE 00—
%o

2 BURE R A R G B R

ESREFRETFAVENHRE. EYRKRE SR RBEOYELETRNRER—80, H R
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®o

AR ERBLBEAF TREBRFIBHRMARMAERSHATELRBRF, —FRd 4
PTEAMSAR, MEYBRMEFNER 5 B . X4 MEENRFAAREBTENSHEHRR, HRE
THEY IR FHBIR T8
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MBARBEFEEDERPORFERRRR RN F. ETREESHETHRERN B AT AN
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ERIET NOMNO X HAEEMBREN TR, KBERN FTHEEEUE L REKERGT P&
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1) #1: B AL EKBHERRKS CO, RETFHMEK",
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DNDC I T2 S CO, AR ¥ N 3.8 x10* T x 10 ' BWAKG T AKBMEKER., BUSEREN, B
CO, BH TARBHEHER BRETAYNAYE., EUERSWNEL-H(E3),
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3) #4348 E Tharandt B HEH S KSHBSETHE"D

MRIRFTEBHATUENATRES KBNS THE, REBAFHFEARRAEEE Tharandt 8 — P H
FHEATT 3 F (1997 ~1999) XHHTE ., DNDC R LU A REH, BRI TEBBHRLSER . WAS
FWERELERFFR,ATIHTERZFARS KSR ECHRE, HEARSANEEL —B(ES),

4) f 4: 3 E Rothamsted A&l ST 5 ¥ & B + Rk A0 K3 51

Y H % F (Rothamsted ) R TR YU TR AB B, BiIxt —R&/NE L HEBRSBH#ITT 150 4
(1840 ~1990) MY ELEMM . XHFEH K=, FLBRE ., ZEHEMAY Bt , L HRESEZ
R385 e 0 A0 B B9 1 SRR R A 4 U 3 B - A BR F BT T (&, DNDC XX =FPab B 4T TAE#L, 4
REMMY)-E ,DNDC IEHHZEHL T R 5] M AE £ i 5t + Bk B L E KW (8 6) , %89 DNDC Xt K B &
BRI ER G,

5) B S o B VLR R 5 I 4 T R A K RS R s KA HERE S

FEE R AR KERA IS B i A (Yao Huang) R AR H,1999 £ALHE LT E—ABENE
THEHEB(ET7), DNDCE+ W= AW PRS0 EAERBRAKRSZHEELEPHEL, XEE
WK YH LR Ronald Sass M BF 5T 4, 1994 4 7£ 48 72 B% Beaumont — i K FE AT T RN E (E 8),
DNDC WML B BRBMLERERY, BRFEHiBHENPRER S TIASE HEHEEMNSH LI HE #
TRETFIHFFEHE, 55, DNDC MR T fE KRS A4 K 55 g9 HE K W6 H b B0 7 5 58 (9 HEJC, DNDC A2 81 HE
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7K B B R R B b HEACAE K R AE K R SRR PR IR B SR
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EE A IR B AL L E LR A9 Arvin Mosier K H A F 1 — B 5 & JRMIAE ML R (N,0) L4, ff]
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EEBFERAI/RKFEHTKR . 787 25 8 B35 FF #9 Patrick Crill 1 Michael Keller 7E Bf 87 15 #| i La Selva
MEKRE-TERKZTHMSBEH N0 HBE(E 10), BFFAEMXF X F]? DNDC il i3 8] B2 3,
BB hL 2 B R Bk Z K S R R R LB, B AL R R A WA SN R A RS B #R AT 48, IR AEAE AL N,O, FF
Wik Al hn 1 EKAG FEIREK, B EEVLR, — BRI T %, 3 RV C& 40 &R F B U R, =4 K& N,0,
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i, {2 DNDC #:AHHEATH AN KFIEE TN ESEENBEAFLE. HFERRETEERNAT TERA
SRGBIHRESTWYEE LEREYFTE.


http://www.cqvip.com

| gog httg://www.cgvip.coml

] 7l 8 R RS RSB REH . 55.
10 250

hd ?ﬂ . ;ﬂl
— 8 —
=] — gl - o T2
S = 150 — s
E 44 5
=] & 100 )
D 0+ T 5 A l

o Dad ~ LU oy Sl

121 41 61 81 101 121 141 161 181 201 221 241 261 281 301 321 341 361
B/d H/d
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B9 XEMNFRHSERECTRASHERUMESEHE B10 FHEAmEXBEATRASHARRMNESHLE

4 DNDC B

DNDC BLE R FA7E 20 B E KM R ERMBFABITF . KL E KA DNDC i+8 + 3 E 5% ( carbon
sequestration ) ff FI AR B S AHK. (ENESFEFIY LR RN — 30, i% DNDC BIE7E F EMAK
— ARG EEEE RN BRSSP EABRY MK EEEIER X, B 20 4 80 £R¥E, FEK
R KEBEEE T — N BFEHE RN, EEE 20 4, 2 E KK H f 55 8 F5 M M54 )
W E R, BPZEKRSAKZE A TMTRIAETER HEMEN T K™, AFREBAPREESE TEK
KA, AL REB D H . FRENKTF ALBNE - RBESE, L AR BRAERE
20 4%, BH¥ERRBEFENHTEER MRS 2XRBERHRIRE. &8 X — K X 8k 8 5 6l B
MR BATRENBET - FEONS, ZHANARETTES R EHCHEEER BN BB
HERIREE, 7 1998 ~2001 4Eja], EEH F M RARERMEH K E S FEB¥KE FERLM 2R . FESS
Bl B B AR KR A R K ¥ A 1E, 71 DNDC fhiit s EKRSH P (CH) ERRAERER TH
AR ERY Y, EREFEMEFNOERSHT, N FERY B R R Rt EiE
#% DNDC R RMAARE, GFR2 18 FYRAE RAEBE, 1990 £ %R BHLDER, X
e Xt £ 3 000 77 hm’ Fy/K RS # 4T TR RIC 7, DNDC HE R FEMBME CH, BAEHN R 7 1980
4 (RS MRS ) 1200 77 t, F 2000 4 (80% 7S B S 1760 H ) /A8 700 5 v BUph FHRATH AIEHE, &+
ERSH CH, MR BB TH40% . HERH, hEAEH CH, HRBWEER CEMNERRELFS2%
KA 20 4 CH, W K RGN -, X—TI NSRRI, THABMEHEEE, ARG TS
B S R G B H

P B B e 2 AT A CH, AR R M AR . 1) i WAt RiEE RSB,
BAW CH, HEB B 200 ~290 kg, L KB FTE . IT . HAEERE, KB B/ T 25 ke/hm® (F
1), DNDC Bl , B R ERMBERRE = H FPRE SBEMLFR. WILSH T EEEAFEH=
SR, [AERN T FEAREH LT Y, KA EMTEMAEAL T RIBER CH, &4, X—LHE
YR EE RN AT ERMTEEEER M ESRE CNRKSERGE W, THET
) 057 7 AT B ] M S B BT HE B S R B AEMUR . X —BIE R A YR SRR E RN A S RE T T
T B T SERE 1

5 &k

Mt S RENERERMS AL RR, BV UBRAREAS BRI ENER I TERE AL
MK — PR RN, E AT IX SRR AR TE R SR D R 0 B, A SCRT A 48 49 DNDC L RI{U B £ 353k i —
o RRX—RH2 TR R ACLEB TEAT, MR R A LS IREE I T2 50, XX R 3 - b2 -
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EYHBEETERNE, ROKEEESHETENHE, NEX—F RS,

%®1 DNDC HBMEARRKEEFGTHEBERRHIHER

. %8 P RHERCR B/ (TgC - a”') WS 5B A R A
#m R AR b ek M A BHBR/(TC-a~')  AHE/ (kg€ - hm?)
dt 22 581 0.004 ~0.005 0.002 ~0.006 0. 000 -13.3
i 103 407 0.016 ~0.017 0.015 ~0.016 -0.001 -6.8
4t 151 431 0.026 ~0.028 0.026 ~0.027 -0.001 -5.6
15y} 16 137 0.003 ~0.003 0.002 ~0.003 -0.001 -49.6
N 192 002 0.021 ~0.034 0.005 ~0.027 -0.011 -57.6
LT 688 734 0.138 ~0.180 0.061 ~0.228 -0.015 -21.3
H 652 121 0.101 ~0.151 0.030 ~0.124 -0.049 -75.4
mypT 1399 143 0.182 ~0.268 0.078 ~0.227 -0.072 -51.6
b 237 261 0.095 ~0.150 0.056 ~0. 125 -0.032 -135.5
L3 2 530 072 0.771 ~1.211 0.480 ~1.039 -0.232 -91.6
# T 1517 040 0.389 ~0.730 0.138 ~0.550 -0.215 -142.0
LR 2 043 957 0.456 ~1.129 0.077 ~0.865 -0.321 -157.2
ma 966 463 0.170 ~0.262 0.029 ~0. 144 -0.130 -134.5
panyii} 2 510 899 0.556 ~1.092 0.072 ~0.711 -0.432 -172.1
1ig:3 178 376 0.050 ~0.061 0.034 ~0.050 -0.013 -72.6
I 708 449 0.143 ~0.340 0.027 ~0.229 -0.113 -160.0
B4k 1 922 875 0.405 ~1.138 0.046 ~0.653 -0.422 -219.6
bk 3 207 661 0.550 ~1.144 0.113 ~0.583 -0.499 -155.6
IS 1 898 437 0.468 ~0.859 0.152 ~0.399 -0.388 -204.4
i} 1721 824 0.256 ~0.667 0.013 ~0.256 -0.327 -190.2
Pl 3 708 485 1.264 ~1.827 0.195 ~1.265 -0.815 -219.8
B M 1 197 740 0.096 ~0.197 0.009 ~0.074 -0.105 -87.6
=¥ 1521 290 0.081 ~0.156 0.003 ~0.018 -0.108 -70.8
75 3 376 0.000 ~0.000 0.000 ~0.000 0.000 0.0
4} 279 020 0.064 ~0.115 0.007 ~0.077 -0.047 -169.2
Hr 37 616 0.002 ~0.002 0.001 ~0.002 -0.001 -23.9
i 352 0.000 ~0.000 0.000 ~0.000 0.000 0.0
THE 92 951 0.003 ~0.002 0.002 ~0.001 -0.001 -10.8
B 114 873 0.027 ~0.051 0.007 ~0.042 -0.014 -123.6
EE 376 099 0.104 ~0.204 0.019 ~0.073 -0.108 -287.0

b E 29 997 654 6.44 ~12.02 1.71 ~ 7.85 -4.454 -148.5
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