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Abstract; The environment of Three Gorges Reservoir region has been greatly influenced by the Three Gorges project. Data
of biomass and productivity in Three Gorges Reservoir region has important implications for understanding the environmental
effects on vegetation. We estimated the biomass and productivity of vegetation in the Three Gorges Reservoir region using
data collected from 108 temporary plots and the sixth forests inventory of China. The total biomass and annual productivity
in the region is 1.17 x 10°t and 1.77 x 10"t accounting for 0.91% and 3.62% of the whole country data, respectively.
Masson’s pine forests had the largest biomass (4.14 x 10"t) , and the evergreen broad-leaved forests showed the highest
average biomass per unit area (85. 60t hm ). Bamboo forests presented the greatest NPP(10.10t a~' hm ™), and

Cypress forests the lowest (4.21t a”' hm>). The average biomass per unit area and NPP decreased from west to east, and
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from north to south, but did not changed with longitude and latitude. The average biomass of vegetation increased with
increasing elevation till up to 1500 — 1800 m a. s. 1. , where the average biomass reached the maximum value of 59.05 t
hm >, Thereafter it decreased sharply with increasing elevation. The NPP showed a double-hump curve with elevation. It
decreased with elevation from 300 to 600 m a. 1, then increased till up to 900 —1200 m (7.07 t a”  hm ) , and thereafter
decreased again. The total biomass and productivity within 300 —1500 m was 8. 15 x 10"t and 10.38 x 10°t a™', accounted
for 83.58% and 83.83% of the whole area data, respectively.

Key Words: Three Gorges Reservoir region; biomass; productivity; distribution
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FIAHRHIRIE

ASCHE IR R b3 = PR X ZRR AR BRI PESLAE M) 8 AAR 7= AU A T, XA B X i Bt B FH Bk T
WE—NIBET o VTR R, A B X A ST BRI AR AR B4R LR, X X I 5
NXBHEFRBMESZEAARRE N, BEKALK B, EXNREAEHESKEE KW, A 3E
S Z i TRERTHIR A RS, R B X RMRAES RGN BRI BN MmN LR R R RS, &
XRPRRE BB IR AR AR T, AR SO B SR JOBE B IR E B U SE (B
1 R REHgRE

KT =i X RE AN 5.8 J7 km’ gk W RG0SR , B HVRR IBME SIS T . KRB TR, Y
SR 17 ~19C BB B IR 5 4C , MR RIESIE -2.5 ~ 5.6°C, TFHEH 300 ~340d, 4EHEKE 1000 ~
1250mm , FHXHE EE K, 75 60% ~80% , RSB R, FXRMEREHER TRSENPTERBBX,

PEX RS SRV (AR L, VS B E B FATIS A A R 1L, R B E SR L, FEX M AE IR E
B2 MRIL AN I YRR, AR AE 400m DL B KIER & B EARE) 70% L L, SRS 3032m, B4 40m,
BEXEEEESHBE, Z£IK 500 m LUF LR BFE S £, B4 B B (Pinus massoniana ) \ FIAR
( Cupressus funebris) 5 54 ( Supium sesiferum) ;500 ~1300 m 2y H &% FE HHK, 1300 ~ 1700 m > F 4% M- & B
Ak, 1700 ~2200 m &4 NG bk ;2200 ~3105 m g0 &5 1L G4 M,
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e iR 3N e S N B b el N o ) o NN i g ) 7 N 2 A B Y N
B SR AK TR AR RIAR IS AN TARZ 2 A A I I RE ARSI , 15 P X A o Th B
#& ( Pinus massoniana ) K 12 AR ( Cunninghamia lanceolata ) Ak, ¥ A ( Cupressus funebris ) B 38 P #A AR (42 1L #2
(Pinus armandii) Bk B 1L AR ( Cupressus torulosa) ) TR (D BIAMZ AR AR, B BAAMAIR ) (4TI
B (S EMHREIRE SRR & M AR (BR2K) L B G MR (F5R ( Castanopsis fargesii) \E K]
( Cyclobalanopsis glauca) ) FTAR TEARMFIETT M 11 FpZRMARLEEL,
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A, W N BAEYE (1) sNPP O SE—HE 7 (tea™"hm ™) s W, 71 A, 858 i A/ NEFR AR E AR B A
R, WA ARESE ANEERER BAYEMFRE, W, M A RERE AN/DNISE YA Y & 77 B it
o FRARRIAE R/ NIEC R AR T, AR R 72 ) LA RIS EG IR g PR R 22
G N RE BT AR BRI S, S0 A SRR R LU/ NIE o A B BEAT 4
3 GR54H
3.1 ZREXAEY REME A IMEE

FIR AT R XSG B REE MR, St BN =R EX T EEENEEMAEF S, k1
B . kP X AR AR R T PUSS I A AR AR ) O 269. 10 x 10*hm”, 5864~ B X AR A9 50. 37% , 3
TP M o AN R ARG 33.25% . ZIkPRER ARG SAEME N 1.17 x 10° 4E A7 7 1. 77 x 107, Horp
FEARM FEARMAZ GRS Y B 5 BI04 97. 52 x 10°, 15.20 x 10°t 1 4. 69 x 10°t, 4E4: 7= ) B & 43 514
1205. 44 x10* . 457.22 x10*t a ' f17 2.12 x10*t a™' ,NPP MIETE A > LIFH > EAM, M MBRIEREE
AREEHRNEREERE T BB LERRBEYE R 1.0666 x10° t,4F 47 J1 2 3.33 x 10°t™, =5k
EXHRYBEYEANSERMKK 0.91% , F4£7= H HELEK 3.62% , MEXHERNSE L EHRY
0.57% , UL AT I, ZIEPE X L =AY B ER BEA Y-85 R T2 B K,

F1 CZIREREGEWEMESN
Table1l Total biomass and productivity of Three Gorges Reservoir Region

% FARBFE  HoFH
HEYE EME

RABENE WOEME RARBESH Mok FAREF I

[z

iyl Tree Stand Tree Stand ko= Y| &7=h
Area i K . . Tree average Stand average
Stand type biomass biomass productivity  productivity . ) Tree NPP Stand NPP
(x10%hm®) 06 (x1050)  (x10%ta-l) (x10%ta-ly ClOmES  blomas %) (ta! hmo?)
a a (t bm-?) (t bm ") a”' hm a”' hm
FAM 179.57 76.31 97.52 913.61 1205.44 42.50 54.31 5.09 6.71
Arboreal forest
AR
Shrubbery 81.39 15.20 457.22 18.68 5.62
A
g'm?fﬁt 11.43 4.69 72.12 41.01 6.31
Economic forest
B3t Total 272.39 117.41 1768.02 43.10 6.49

3.2 FARRBEZFEMREYRSEHHE

RS R, M) g BT B SRR BN B EZR A KRAEE AR,
YR e MR R EGEIEE, i SRR Y B MA W (F2), P af TIiE_REN
T

By MR Y BB I NF R R : T EAME 41. 4 x10% > JEH- I AR 16. 64 x 10% > FEAM 15.2 x10%t >
A RRACHK 12.24 x 10% > 4FHHEREAK 11.23 x 10%t > B4 MK 5. 85 x 10%t > 2 Ak 4. 69 x 10%t > Mg A
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4.17 x 10°t > ARBK 2. 95 x 10° > R EEFASK 1. 76 x 10°t > #74k 1. 26 x 10°t, 78 = IRPE X EARMKERE K, N
81.396 x 10*hm” , 5EAFE XA PR 29. 88% , T BHAMAN 5 BT A B R TIEAHE, 53 T 75. 34 x 10
hm? | HoA Y BB AR R BRI 35.27% T FH UMD MRERD, HA 1.08% . TS maEY
BEFEINR ST, X2 T 85.60t hm ™,

£2 CZIREREXRDERENERNE™H
Table 2 Biomass and productivity of different vegetation types of Three Gorges Reservoir Region

RAREME WAENE FARERS Hpmrs T anr TN

Foyie il [z MR EWME  FIRENPP S5 NPP

F"t’y?:y (x ;ETZmZ) bi’:::ss b?:rnmis pm(’il:lrce:ivity pmjtlf:t?ﬁw Tri;::::ge Smﬁi;::age ( ttrff hN:i) (tsf_nld}f _I:)
( x10%t) (x10%) ( x10*ta!) ( x10%*ta~') (t bm-2) (t bm-?)

A 75.34 31.99 41.40 462.19 541.89 42.46 54.96 6.13 7.19
B 12.23 3.21 4.17 39.43 51.50 26.25 34.12 3.22 4.21
G 5.56 2.18 2.95 2.1 45.45 39.26 52.98 7.57 8.17
D 4.88 1.14 1.76 29.55 31.73 23.28 36.05 6.05 6.50
E 21.15 8.76 11.23 129.15 145.69 41.42 53.09 6.11 6.89
F 20.80 10.02 12.24 115.90 133.83 48.17 58.85 5.58 6.43
G 6.84 4.59 5.85 50.88 62.29 67.11 85.60 7.44 9.11
H 29.47 13.37 16.64 177.64 193.07 45.38 56.48 6.03 6.55
I 81.39 15.20 305.79 457.22 0.00 18.68 3.76 5.62
I 11.43 4.69 72.12 0.00 41.01 6.31
K 3.29 1.04 1.26 33.23 33.23 31.72 38.38 10.10 10.10

B3t Total  272.39 76.31 117.40 1385.87 1768.02 28.02 43.10 5.09 6.49

A: T MK Masson’ s pine forests, B: HHAHR Cypress forests, C: £2AKHk Chinese-fir forests, D JR{E#HK Temperate pine forests, E: 4HiE32
#k Coniferous mixed forests, F: 4f jF B3 #R Coniferous-deciduous mixed forests, G: ¥ &% & M #k Evergreen broad-leaved forests, H. & M- g #k
Deciduous broad-leaved forests, I: 474k Bamboo forests, J: ##AR#MKk Shrubbery, K: £5#k Economic forests

BRI NPP UMM, B S RAM AR AR E K. BRI R : 74k 10. 10t a™" hm ™ > #
SRR 11t a hm > > AMS. 17t a " hm > > L EMM 7. 19t ™ hm ™ > & B3 HL 6. 89t a ™ hm ™ >
PE R 6. 55ta ™" hm ™ > EHEAFK6. 50t a ™ hm ™2 > 4T FIBRAMAK6.43ta™ hm > > 2% #£6.31ta™ hm ™
>HEEAMS. 62t a™ hm ™ >HAM4.21ta™ hm ™, SEYE—H, DEMKNEEATHBRER SR, N
541.89 x 10*t, BEANE R TR ARMRAEAE 7= J1 19 32. 59% , KR MEAR MK, 457. 22 x 10*e, MMM ERAR, R A
31.73 x 10%t,

3.3 ZREXHEGAEME SE o hgR
3.3.1 KFEHHHSE

SREXARTEEE T ANEE, mIEE 4 G E, KBARE/MNUREE , Bt gAY NPP 5345
ERER, NEANXIERE (B 1,8 2) , ZREXEH XA YEM NPP {3tk RERAR S, LR
e FHRKITAMBNER T XEILR BNERTX LN EXEE N, EENAEY & NPP 8 E KT
BEX BT, X S XK 2 25 PR IX I AR AR 21l SR R B ) , 3o 3 e s X I Kk s 1 1% o

MR E AT, AR A W& 53 10 F NPP BEE S /N E R ER M LT 4 XK REM4 AL
AR SMREER BARRP XEEXE, HAEYEM NPP # 8 5 TEX BT, Mz 8 EX U
JEWE SRS BRHB T B RS A Y —RILFE AR — SRS — A —a XA X,
B EWAE R R, NPP (UK F ARG ARSI ALES, (B H BEERE R, RN EX AR RN EE R FH; 5
Ab, BARTT TR Y E WL XIRE AV, (B R EX il E A Y& 5 X E B NPP 1 He s i B XK, 3%
W RE 5 YK RMR A EBTTRXR,
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Sy
Average biomass
<40.00
W 40.01~80.00
Bl 80.01~12.00
M >120.00

Bl Sk XS AR E (L hm %)

Fig. 1 Vegetation average biomass distribution of Three Gorges Reservoir Region (t hm ~2)

W 5.01~10.00
B 10.01~15.00
. >15.00

B2 ZPEXAER NPP AAE (1thm ™ a™")
Fig. 2 Vegetation NPP distribution of Three Gorges Reservoir Region (t hm =2 a~1)

3.3.2 BWRDAER

LAMEIR 300m Jy 5, 7 43R 300m Rl 25 —A454% , HF 2700m, i 2700m LA b X3 F E AR, A
G, A 300m LUF KRB —N R4 BB KA 8 R B IR MR BT A0) B9 A A 7™ R o
N9 MERFZETGI, R ILE 3,

WE& MR T, B X BRAE B ) 20 A T AR ST 3 b0 J5 382, 7 900 ~ 1200m R TEE N A fi &), i 5
4.2 x10°hm* 2400 ~2700m />, HF 2106 hm®, (KAFRX B HEBPAR EEREH FHZERXERKY
A TE AR PRI SR IR
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| 5 44 & Total biomass Py Average biomass B & 457 ] Total productivity B SEHJ47= 1) NPP

=]
1

NPP (Xthm2a™l)

J E¥R Total biomass (X 107t)
SEX A B Average biomass (X 10thm™2)

g :.
M=
B
%l;ll::
g.
%

M ! M W nm ]
m Am o e 2o |t A :
300/0.79  300/3.46 900/4.04 1200/4.22 1500/3.28 1800/1.49 2100/0.46 2400/0.20 2700/0.02

¥ Elevation (m) /ZRMAEM N Vegetation area (x 10°hm’)

S84 7 f) Total productivity (X 10°ta™2)
o T
T

B3 ZEXEGEEY RN NPP MRS

Fig.3 Vegetation biomass and NPP distribution of Three Gorges Reservoir Region base on altitude

JE DX ZRARTE 1 1 BVAE ) 8 R0 BVAE 7= 0 B R A R B TE AU ], R R SR n 5 s> FHERAE 900 ~
1200m YFIRTEE A B R B 2. 37 x 107t F12.98 x 10%t a™", i 7E 2400 ~2700m X BR A%, 4 B K 0. 07 x
107t Ff10.01 x10%t a™"', FEX L EEIPN ,300 ~ 1500m 8] ZRARAE Bk 19 SAE B Fl A 72 14> Bk 8. 15 x 107t I
10.38 x10%t a™' , HEEAEX 1 83.58% F1 83.83% , B PE X ZRAME B A B E B I,

P AEY B B REEERN LA NEE/N, 5 BEWRARFE, ER-7E 1500 ~ 1800m i [
PIABIELAME 59. 05t hm = R XA X I B 19 4= s B IR A (R IR R (B i TREE IR TR , IRE R,
AN I A R Y 3 LRI IR X BB 18, X FT RR BT X R A i IR 2 —

FEMAEGE NPP (7R a3 S HEARE , FEE SR LA BRI RN & e X AR, B KA H BR7E 900 ~
1200m, 2 7.07t a™" hm ™, i % KAEEXH T RS R A B R M BT AN , B T2 B R RE Y IR T T
Y R E T, B B 2R 7 BRI R L — R 2 s . =k KX -5 T R R A (] B 40 A 4% R T
REREHW N EMREE R : — 5 EH R MEEEE SR T REEE HEASE T A—FH, K
WX BRI AMFLT B R X A O &% B R SR PSR B A T s T RS XA i A2 7= )
R —E T,

4 Zig5itig
4.1 5o =P MR AR = ) A R B

WEHEFRE 1R OE R B KA RS SE SR LA R AT NPP, BE
RE%EERARASMHESET ASHRE S NPP WA, (BXf L — A 2E JLAMESE PRI &4
X IR A NPP B AR RIERE ™ o Qnfal v i ST R B A B2 NPP 4215 i 2 B T8
A —HHR. BRI BEHHRAN, REREMERE A= DN EBZREET K HNA
R BRPEEY Ny, R RS B A T B IR T — i B B SR R AR A L i B
B, AU R B, SRR X AR NPP 38 IR E IR B KA RRE, ERENF L E5E
M IRA T, Ei =R X AR E R RE R R I 4 48 R R B, =Bk XA NPP () 1 54ERE T &
SR LB (B 4) A E R R A AR =k XM 4k NPP )0 R R ERR R B FFE—2
Wik,

T, BAFRBRITEIR LA B IS, A g E M F AU ARG T HAS s
ABRIES , EA A FRFMEEAER R RESFER R, #ax SRR X g4 Y A ™ i E
HAMEE—EREmN, B, ERRIEIREZEEEEIREYENE ™ AN ER, &R/ ERE
HATEIMEARBER
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IR TR

Annual mean rainfall

<1230mm
1230~1366mm
#E 1366~1496mm
R >1496mm

B4 =X EPIERRSRE

Fig.4 Annual mean rainfall distribution of Three Gorges Reservoir Area

4.2 g

(1) S X ZRAKTE A 1. 82 x 10°hm” , HEEAFEX AR 33.25% o FEXMEBEAG BAEYIE N 1.17 x10°t,
SEHEFES) 1,77 x 107, 43 B2 E AR 0.91% AEA 7= F A2 EK 3.62% ,#E T2 EFEKFE,

(2) 78 SR PE R BEAR AR A B K, O 81.396 x 10°hm’, (5 B2 KA 4 B ARG 29. 88% , Db EARAREK,
75.34 x 10°hm’ [BEHAY R BB L, HBENMEX BEYERN 35.27% ., FEEMHANEREYERR, N
85.60t hm 2, FEX A [EIZEARIEE NPP 1/ NIRBE R : /48 10.10t a™ bm ™2 > ¥ &M 45 9. 11t a™ hm™* >
MAMS. 17ta™ hm™ > LEMMT. 19ta™ hm ™ > 4 HIREH6.89t a™ hm > > &M HA#£6.55t a™ hm ™
> B 6.50t a™ hm ™% > 4 FIRAK6.43t a™ hm ™% > 234K 6. 31t a™ hm ™ > A S.62ta™ hm > >
HWIARM 4.21t a~" hm 2,

(3) ZeE X AH g P E Y2 NPP 53 Ttk RERR AR AR, Lm s, 584 FERA W B HXH,
BRI, REAML AL BER &, R B H B — B RS A — R ILE TR AL — R —
FE— A EEER AL EE AR U I 1L 4F 3 A X, KV M BN KT X B b VAN B R T X i B X9
W BB AR B A f I NPP #f B 2R T ERETHY .

(4) BEE MR B, PR X SRR o BAE W 8 F0 BV 7= D AR R SE s 5 Wi , SRR 7E 900 ~ 1200m A B & K
{82.37 x107t 712.98 x10°t a ™", 300 ~ 1500m [ ) FRAKAE B A= Py AN BAE = F1 4351 8. 15 x 107t A1 10. 38
x10° a™", HEEAFEX 1Y 83. 58% A1 83. 83% , & FE K BB /- A ) A AE K BRI B9 K 380

P AEY B O RN E IR B AT AER S/, 78 1500 ~ 1800m i [ P 15 B & K{E 59. 05
t hm ™ ZRAKHE B NPP R 20080 5 3 i & S/, 76 900 ~1200m X BGARI B KA 7.07t a™" hm ™2,
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