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Gross ecosystem product: concept, accounting framework and case study
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Abstract; Ecosystem products and services are essentials for human survival and development. Gross ecosystem product
(GEP) is defined as total values of ecosystem products and services for human welfare and sustainable development. GEP
mainly refers to the total value of direct and indirect use values of ecosystem goods and services, including ecosystem
provision value, ecological regulation services value and ecological culture services value. The purposes of GEP accounting
are to analyze and evaluate the total of economic value supporting for human survival and well-being. There are three basic
tasks in GEP accounting, including functional value accounting, figuring out prices and economic value accounting of the
ecosystem products and services. Accounting of GEP can be used to reveal the ecosystem contributions to economic and
social development and human welfare, analyze the ecological linkages between regions, and assess the effectiveness and
benefit of ecosystem conservation. In this paper, GEP of Guizhou Province was accounted as a case study. The evaluation
results showed that the GEP of Guizhou in 2010 was 200134.6 million Yuan, the GEP per capita was 57526 Yuan, which
was 4.3 times that of the GDP and per capita GDP. The study suggested that, ecosystems played a great role in supporting

economic and social development of Guizhou. GEP accounting provides an instrument to understand and assess efficiency
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and effectiveness of ecosystem protection management and restoration.

Key Words: Gross Ecosystem Product (GEP) ; ecosystem services; ecosystem accounting; Guizhou Province
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COD 5 & AA FMN A& ARG RS R GRS DR TEAE M) i Y

8) M U e

A S R G SR D RE A A T B IR P AR D A A AR G WA TR (1 AL A ) 7R s
KT ZE &P, AP ZE B A R Thm S b 3T 275 J&] R BA BT v nT i 81.1x10°k] AR 4 4
b TR AR 2 AR 7 e TR AN, MR A0 A 1 [ A5 SR FH o i R0 e AN RIS AR L (0 (B, /K T 28 & 0
TN A ZE & 200 1100mm ™ M4 5t 44 /I i i AR 2% 22 M ] (4 /K B B s 1) i 1 A i K A
K s, =0 (12) .

E =FE +FE, (12)
E1>:<th+Gu) 'Hu.p'Pe (13)
Eu* :Wu .Ep .ﬁ .Pe (14)

[, E, AR BB R (JT00) |, E, NEYIZEBAER (100) , E, AKEZEEMER (TT78) . F, AF
M (km?) , G, IEHIEF (km®) , H, Sy 57 b i A SO 8 (kI/km?) |, p R 41, 1kWh/3600k]
P, HH (JT/kWh) o W, RKERETR (m?) , E, RETFHZE RS (m), B R 2K AT 7K IH FE 1 BE
(kJ/m’) .

FHEL A AR 52048 2010 4FJ5 R FHHL AR B

9) i L F W I BERZ A

KB — YW RI R B | 25 5 T B0E BB IRN 1638, ) 22 6 v 0 B P LA RAe AP £ 1 B2 e
FOFPEERCE: , WD s L BN . AR LA ST A N AR A s B et TRARARBIT 7 AR I R A R AR 2
Fouhm U FE R P REM A, 2L (15) .

E,=NF,6 - (MF, - NF,) - P, (15)
K, E, i UEEHIDIREME (J1IT) , NF, ARIMIEF (km*) , MF, N TG E R (%) , NF, K
RERMOG R (%) , P, R AT B F BR R 28 ()7 70/km?)

o HUE TR AN RS AR AT SRS TR AR A 25 2 A T 3% i 7

(3) IRINRIE HI RERZ 5.

#2010 4E 12 1, StMIAESIEARSUL EROH R 151 4> ALAGTHEF B AR5 1 2 A B RPN
FEDX 18 A ARG 44 HEIX 54 A4~ B Z G F AR IX 10 4>, A% F AR X 8 A B R AR 21 4>, 4
AR 26 4, ERIMTATE 9 A, B HMTTAR 3 4, S5 mEE [ RSO0 b ™ R4E 2012
R RS GO S ARSI A E R R AP B = A ER (R 2)

R2 BMNEBASUSE

Table 2 Level of the natural landscape in Guizhou Province

23l X 44 X FAA PR X BN iY/N | P /N FESaN
Levels Scenic spot Nature reserve  Geological park Forest park Total
[l X 2% National 6 2 0 0 8
B Provincial 12 1 2 0 15
HiEL% Prefecture and County 56 15 10 47 128
BT Total 74 (FLEF 2 AT SR8 ) 18 12 47 151

ABEFE Iz R T 3% TR AR AP (EE A A B AR S R L, (LA S E AR R B, AR
SO ERR VR — R OO E, il 25 S0 S e B R R0 T 23 SO iR AT 9% S ik
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33 %

AT TN B 22 005003 2 4 80 A% 1 10 55 B0 DX SR A7 2 kT AR T G2 2% 1 0 8 vk R AT

ﬁ,%:[,w-m )
ARBFFENS B 8 AR L A SR FO y AR X, T 1 RS A R R R 3 A, B3 A e
G2 (%3).
*3 RMNHBAREWHERER
Table 3 Information of the Natural scenery survey

2253 Levels P24 Numbers P2 5 FK Names FHZEA Types
% % National 3 # /AL TS 1 SR | XU 44 T X

e S ) WS4 X

el F AR X
B Y Provincial 3 14 WA X HTT 2y

[ RPN WA X

K A2 E X T2
BIIRER4S 2 PR YN WEE A X
Prefecture and county + LT K44 X
32 BRGNS

2010 4F, BM A A S ARG B E R 2083.45 1470( K 4) . SMAES RGEIRBUR ™ 1 2445.46 T7 t,

R 194.99 J7 t, feARBCHa = S SN 976.5 1250, KT B 1009.90 12, m*, H

SEM AR 7 AR i K

97.97 2. m* , WA SMEHK IR 911.93 42 m?, MAUHE N 1036.29 1270, 7K HL % Hi B0 416.58 12 kWh, F={H K
3. 03 2,70 ; fe AT S8l FH 2 1207.67 J1 t, %N 67.63 127G,

R4 2000 FRMNEESRGERTEENE

Table 4 Output and value of ecosystems products in Guizhou Province (2010)

TiH 77 i s FEE/ A2t
ltems Products Production Value/ (107" - billion yuan)
A i FEAY Rice(10* t) 445.65 118.59
Agricultural Products ~ /N# Wheat (10* t) 24.83 4.42
K Corn(10% 1) 415.43 81.34
K5 Soybeans(10* t) 15.99 5.98
LA BE Potato(10* 1) 141.43 35.24
2R Rapeseed (10% t) 51.62 22.97
AELE Peanuts( 10* t) 7.68 5.47
HHE Sugarcane( 10* t) 52.24 2.14
J 4 Flue-cured tobacco( 10% t) 37.02 65.90
R Vegetable(10* t) 1202.04 187.52
SER Apples(10* t) 1.55 0.78
AL Pears(10* 1) 18.21 10.87
M Oranges(10* t) 20.37 8.15
77 #£ Bananas(10* t) 0.61 0.37
Wt Waxberry (10* 1) 2.90 2.90
BBk Chinese Gooseberrys (10 t) 1.30 1.04
#iF Persimmons (107 t) 1.36 1.09
A0 Tea( 10% t) 5.23 10.46
&1 Total 2445.46 565.23
Mtk 7= i A Lacquer(t) 1614 2.10
Forestry products IR FE Tung oil seed(t) 63815 5.74
K Tea oil seed(t) 20368 2.24
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HH 7 =iy FHE/ ALt
Ttems Products Production Value/ (107" - billion yuan)

LHFT Tallow seeds(t) 2468 1.04
TLA5HF Nutgall (1) 2216 0.53
KA Palm flake(t) 4365 0.71
FAE Rosin(t) 8215 1.40
145 B Bamboo shoot slice(t) 20382 4.89
itk Walnuts () 15356 3.07
M B Chestnut(t) 19316 2.32
th24#4 Chinese herb medicine (10> hm?) 28.12 16.42
FEl RS AL A Ornamental tree seedlings(10* hm?) 1.05/15 5.27/15
1ET Flowers( 10* hm?) 0.38/15 1.90/15
BB E AR
ﬁﬁf;i:gifdfjlzming of forest (10° hm?) 727 549
il (P
Z(()Z:‘:gfj:jfljz;ning of timber & bamboo( 10* m*) 239.1 .47
A1 Total — 64.59
Ol A £ Beef(10* t) 11.99 40.77
Husbandry products -4 Mutton (10* t) 3.40 15.37
M Pork (10% 1) 148.09 196.23
B Poultry (10* t) 14.12 50
4405 Cow mike(10* t) 4.59 9.18
B2 Poultry eggs(10* t) 12.51 20.02
W% Honey( 10% t) 0.19 0.34
PR A HE 304 Hunting and catching animals( 10* t) 0.10 0.95
&1t Total 194.99 332.86
Ol K= Aquatic products(10* t) 8.79 13.82
Fishery Products
IR BNIKE VR Local  ARAMVIEME /K & $1.17%108 1.88
Water resources Water Resources Irrigation water consumption(m®)
S K E
[}iinhpubi?c J:vier consumption ( m®) 0.73x10° 131
Tl K &
Injfs)fiajf iter consumption(m?) 33.75%10° 77.63
3T K
ifdif )\Evﬁatj;iconsumption( m?®) 12.32x10° 19.71
/N Total 97.97x10° 100.53
B A /K BEYR I Water resources to other provinces(m?®) 911.93x108 935.76
43 Total 1009.90x 10* 1036.29
7K Hi, Hydropower 7K HL % H g Hydropower generation (kWh) 416.58x108 3.03
A WIHEI Bio-energy  #i44fi A Firewood used amount(10* t) 1207.67 67.63
R Total 2083.45

3.3 AEBRGEEVS YRR SMME
FONE LSRG RS BN E 13793.13 {270 (£ 5) . HoKIEM IR 5278.98 127t 5 B (1Y
38.27% ; A A 2080.00 127C, i 15.08% 3 S A1 8 5337.31 42T, 1 38.69%

(1) RIERFFNE

TN TR SN 38.71 42t ARIE Ry 65.27 TT t, MAFME N 16.97 12.7T ; A+ HE{5- 35 Th e ik
BV 0.97 12 m® 205 5.93 1270, S M4 IR DR S (B R 22.9 128(F% 6) .
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RS ATRFATRSVIEESZFNE

Table 5 Regulation service and economic value of ecosystems

Mk 55 Dy dg Bzt Yiag Hirik M (f2T)
Services Indicators Services Price Value( 107" - billion yuan)
Pefify I T
‘i%ﬁh , * o , ) 65.27 2600 TG/t 16.97
Soil conservation Fertilizer conservation( 10 t)
Vit N “/I\\"{ /[:{FL 3 R
AL T %(_? =) 0.97 6.11 75/ m® 5.93
Silt decreasing( 107" - billion m”)
AT Total 22.90
JK I IR R 3 B
KRR kIR (@ " )71 o 863.99 6.11 7T/ m’ 5278.98
Water conservation water conservation( 107" « billion m”)
kR E WA E 3
ok e 0.83 6.11 78/ m® 5.07
Flooding mitigation Lakes conditioning( 107" + billion m”)
Y PHE 3 .
kﬁatﬁm(@m.) L 117.59 6.11 75/ m’ 718.47
Reservior conditioning( 107" - billion m”)
A1 Total 118.42 723.54
C W& T Bk B i (A2 .
Wkl A I(I ) 2.76 120 55/t 331.20
C fixation C fixation( 107" - billion t)
J b B (A7, B
AL _ TRERZY I 2.08 1000 i/t 2080.00
Oxygen production Oxygen production( 107" - billion t)
ST Hik SO, 5 .
KO ? 114.89 1200 7/t 13.79
Air purification Sulfur dioxide purification( 10* t)
Tl AR A .
A X 25.1 150 i/t 0.38
Industrial fumes( 10% t)
PUANE =2
Freht X 8.83 150 76/t 0.13
Dusts( 10* t)
K Tl KR (fC 1 .
Kpfe _k =Y L 0.32 2.09 J6/t 0.67
Water purification Industrial wastewater( 107" -« billion t)
HETR K E (12t .
" &ki(,f ) _1 - 1.59 2.09 Ju/t 3.32
Domestic wastewater( 107" « billion t)
it 1.91 3.9
S Ay D) 7% 1 e e (ke X
b BUFRR AR (L) . 10.25x10"! 0.46 J&/kWh 1.31
climate Regulation Plant transpiration heat absorption
K7 AR WG (K .
Kl SR (k) , 4.18x10'5 0.46 75/kWh 5336
Water surface evaporation heat absorption
A1 Total 4.18x10" 5337.31
et A 4 bR (k> B
R KA (kan®) 52151.86 100 J£/666.7m’ 0.91
Invasive species control Area of natural forest
ST Total 13793.13

F6 HMNE 2010 ERRESRELBTERFNESR

Table 6 Value of soil conservation in different ecosystem types in Guizhou Province (2010)

BACH1E AR PR VDIRAR R [EE ety
Lt LR /(L) it/ (127E/a) i/ (127E/a)
i} /(t-km™?-a')  HA/km? (10%/a) Value of fertilizer Value of silt value of soil
Types Unit soil Area Total soil conservation decreasing conservation
conservation conservation /(107" - billion /(107" - billion /(107" - billion
yuan + a”!) yuan - a”') yuan - a”')
FRM Forest 25233.43 111780.43 28.21 12.36 4.32 16.68
4¢H Crop land 13955.62 39594.02 5.53 2.39 0.85 3.24
L}l Grassland 24031.43 17767.73 4.27 1.90 0.66 2.56
Fel 1 Garden 27105.06 2595.86 0.70 0.32 0.10 0.42
A1t Total 22537.28 171738.05 38.71 16.97 5.93 22.9
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(2) BERRAME

2010 4F, SR AR S R G Bl [ AR BN 2.76 42 v, R BB (4 331.20 4270, He i ZR bR FE A N
2. 0512 v, 2T B 246.00 147, 5 74.28% ; FEHLIE R 54 0.66 12 t, Z2BFME 79.2 14T, 7 23.91% (% 7) .

(3) P 4EMME

M 2010 4EAES R G E N 2.08 14 t, & T fH ol 2080.00 27T, HhHM™ &R 1.54 10+, 4
T 1540.00 1278, 15 74.04% ; HEH =485 0.50 12, Z 5548 500.00 127C, 15 24.04% (£ 7).

RT 2010 ERMNEELRESREER ~ENERITR

Table 7 Statistics Value of C fixation & oxygen production of ecosystem services in Guizhou Province (2010)

i " — Sy .
[l /AL ¢ B fEL/ 420 . A/ Azon
‘ ‘ P ST T 7 R U 5 7 ST
B RGHA Carbon Value of carbon . Value of oxygen
. . . Percent of C O production . Percent of O
Ecosystrm typse sequestration sequestration production

fixation ( % /(107" - billi duction/ %
(107! - billion t) /(107" - billion yuan) ixation (%) (10 illion t) /(107" « billion yuan) productions =

R Forest 2.05 246.00 74.28 1.54 1540.00 74.04

b Grassland 0.66 79.20 23.91 0.50 500.00 24.04

1 ith Wetland 0.02 2.40 0.72 0.02 20.00 0.96

£} Green space 0.03 3.60 1.09 0.02 20.50 0.96

A1t Total 2.76 331.20 100.00 2.08 2080.00 100.00
(4) KR

2010 4F 5N FREK R 1948.15 44 m* | ABE/K N 126.25 /2 m* | 357K 50 1038.18 12 m*, 52JH 4
IR EAAEZE & R 1100mm S5 AR (245 7K 1) 15657km?  4EZ8 K i 172.23 /2 m® AR 25 R G0 K TR 35
it 863.99 12 m’  AEBRGUKIRIFE S E N 5278.98 /47T

(5) BEKMEME

SN A AN 85.14 km® ARG WA L /K U8 &5 Th BEDE M B A 1530 5% N 44 19197 R &5 /K B 1 o 0.83 12
m’ AT ENE R 5.07 45T,

2010 4, SN e A 2K R T AR 2073 Ab, MUFEZE 2 354.27 12 m* 2010 4E R &K & 236.68 12
m* 2SI A SOK A TAEEHERE S 117.59 42 m® K ZEAE LK ShREM BN 718.47 fZTE,

WA K ZE TR ES K B2 BRI E 723.54 12 0C

(6) ¥tk SMMAE

2010 4F 528 A AR HERUS B 114.89 7t AR HEBUE B 25.1 J7 t, Tolk ke HER S o0 8.83 1
18 b BB E R 14.30 {206,

(7) BreK AN

2010 4E5 M A48 K HERC R 6.08 42 v, Horbr, Tl K HERLHE 1.41 42 ¢, A= T% Bk HERICER 4.67 121, T
IR K HEGAFRER K 77.27% , A2 15 IR K AL FR A 66.08% 4 | R HEA H AR B b B9S2 BRI K HER Ry 1.91 12
t, /B RGELAKTR E N 3.99 /47T,

(8) A M A

2010 4F 5 N 48 FRAK 5 1 I T 2 Ml S5 7 5 RO 12,64 7 km® | 448 R 9 AE 3 2R DR 25 19 4/ FH IR i
B A 10.25%10" k], A 2.85% 10° B HL ; &4 /K I AE 28 K Bk 17.22 44 m? 783 25° C A8 T, 1 m K754k
S AH RIS A /K Z8 ST THAE 2.43%10°k) B, 4248 /K TH 28 K2 N FE IR LA N 4.18x107k], & 1.16x 10" J&
HL AP 25 I RUK I 25 & 7= AR 2 5 (B 5337.31 4201,

(9) 9" B FE RN E

Pt N 48 2010 AF AR b I8 A 55Ok (Bt A bR HE O 4 R R B A0, 2010, % 8), Bt M 4 AR b L T AR
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86404.19 km*, Hird | KARAKIAIAN 52151.86 km® , A TAKTAEIFR 34252.33 km® , KRR % A5 L3 A T FH
m’, 5 RIRARIE ALY 1.38% , N\ TARHR & A i HUE A0 T AR 869.22 km?

717. 16

i AN TARTE AR Y 2.54% , 448 K AR

AR B R 1586.38 km®, (SAKHLE AR 1.84% , AR Goie dUE S IR 55 SR 0.91 120C,
#8 EMEARMFRELZEBRFEITR
Table 8 Statistical table of forest diseases and insect pests in Guizhou province
WS T AL/ km? 975 10 AR km® KA HUE TR L/ %
Forest types Area Area of plant diseases Percentage
KIRFR Natural forest 52151.86 717.16 1.38
A THK Plantation 34252.33 869.22 2.54
M Forestry land 86404.19 1586.38 1.84

3.4 AR HHE

WA 8 Aﬁlﬂﬁﬁﬂ%‘ﬁﬁéﬂ/%ﬁ(% 9) , MR AR SEHR A B ETHR T 2 A AR SO
o 4136.88 AZTT, Ho G0 A SR S MLE M 950.00 14TT , 4 22.96% ; 8 9% H IR FOULEMEH 734.40 14T,
17.75% ; #0057 9% F S8 S5t M IR 2452.48 27T, 15 59.28% (£ 10) .
F9 EMNEEASVUNEREER
Table 9 Results of natural scenery value survey in Guizhou Province
5 o TH %mgaz:;c S‘ZH = /Aot HRHERBME AT ESRWEME/(CTT
Level Seenic spot Corfump?lo.n value Wll]]lngne.ss:-lo-pa)' CustOjrller ser%)lus value FLO]OW:B.] Iar.ld.scape value
/(107" - billion yuan) /(107" « billion yuan) /(107" - billion yuan) /(107" - billion yuan)
[ %4 National # PN AL 99.55 2.54 50.95 153.04
R 52.99 2.38 92.93 148.3
et 9.7 0.92 44.29 54.91
SEEIME 54.08 1.95 62.72 118.75
A4 Provincial A4 1.19 2.64 19.3 23.13
RPN 2.5 0.58 60.83 63.91
KA 2.49 0.58 56.77 59.84
SEEIME 2.06 1.27 45.63 48.96
BCIIRER 3 PIAL YN 2.44 0.49 18.66 21.59
Prefecture and county | HLATiHfE 2.04 0.59 14.09 16.72
SEEIME 2.24 0.54 16.38 19.16
F10 FERANEASUMNE
Table 10 Different levels of natural scenery value
51 Wit/ it it/ fe e
Level Value/ (107! - billion yuan) Quantity ?lllm O_f \'ialue %
/(107" « billion yuan)
E %4 National 118.75 8 950.00 22.96
B 9% Provincial 48.96 15 734.40 17.75
i EL Prefecture and county 19.16 128 2452.48 59.28
AT Total — 151 4136.88 100.00

35 HIMMEES

EA A

ARG A

BNAE R B R G A7 BB 20013.46 1270, Hi  AE R R Gy
i} &:FsXily {Eja 13793.13 1.7, i 68.92% ; LA S5 BB 4136.88 147T, 5 20.67% ; A7
ARG E R 6.6 15, AR

S

GRS N E N AR S R

i B R 2083.45 127G, 5 10.41% ; 875

Gerr O ELRIE 2 1
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2010 4%, M4 A1 3479 TN, N¥J GEP57526 It , 5 244F 1) GDP #f Lt , 5tJH GDP &k 4602.16 147T,
AX 13119 58, A4 GEP J& A% GDP 1 4.3 1%

4 itig

AHFFEVAAEZS R GE IR 55 ShRE VAL O BRI AN 7 32 A 35 T A S R Gk 72 BUE & RIS JEmb 5 4%
Bk, HLASINAE B AR T M4 2010 F2B ARG A BIE, BN EN 20013.46 1470, 2 44 1%
A R A = BB 4.3 6% W R B, AR R G A BE T DA A S5 AR S R G S (45
ok RINE KR,

AR RGA T BEEA S RGN NIAEHE T AL 7 5 5 IR 45 i (LA, BRI AR S R e A 7 B AL
AT AR GRURT T A 25 240 A B AR LR AR AL 38 1T R PPN A= 25 R G0 T & 2057 KR W SCEEF
X ANFARAEA DTRR . A S RGP SR AR SRR e 1 AR R R G & et 23 e SR I A2 4k
e PRI A S R G0 7= BB A W] LU R TAR nT R4k & K- 5RO, 5 4% — A b X 5 B R A SR Y
AR, W AT LIRS iPAG AR A SO i e it R IR bR 2 —

AR RS REARVA LA & AR, AN X AR S R G = B E S WA Ml 2 5 il oA 2k
ARG S T 7 ) A 2 2R G RSG5 0 7 5 B DA AN ) b DX %) A 285 006, BR M 26 2857 i 5 R v B it
X5 VT D i IX ) AT AT DA A A A O R AR A M B e i R 2= A i

AR A R GRS I RE VAl BSR4 A8 R G S5 T RE R AN AATTITIAR AR R
G55 IR P 7 iR TR AN W R R B, M AR S R G AR 7 BB E TR, R, BT R B R & T
AR Z T LU A S R G077 b A PR s 2 T i 5l , PR 00 7k S T 0l A 300 MR 05 3 A
VAR ZR AT DO A28 R G015 IR 55 DR R A SR PR B NS 80, © A B I I I K s X R AR S &R
ESWA YRS IR = NENE s 7 N 1

AR RGP SMEE E— 2B S, ARG FURHE SIS R A A T AR RS
A EVEAR AN BOA A% — A FE S B DA A OR AP ORI AR 8 R0 a8 AR bR, IB 75 ZEF R AT Ly T Y T
1. — R R ESRGEEANERSIE R AR %, HTFAESRS ™ M5 RS DRek
R 22 AN [R) ) R A DX 22 5K, 3 HE 2R e AN [R) A M X PR 75 22, R s 2B S R e i 5 R 55 Wil
WA AR ZE , A A S RE AT IRS DIRer MR R A ES R4 SEZ AR SR EE, =
SR DI A A R G RS AR i T Y, S8 A A R G D RE R SCAL T BE M E M 7. DU
DIES R G B Bl R s AT 2 R RV R R | PEAG RN 25 A% 3R [ B 45 1l IX A= 2550
P S A8 2 0 T O 1 [ A
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