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Abstract: The county is the essential administrative unit of our country, and it is an important task in the improvement of
the ecological civilization system of our country to establish an effectiveness evaluation method of ecological protection in the
county area. Gross ecosystem product ( GEP) is defined as total values of ecosystem products and services for human welfare
and sustainable development. The county-scale GEP accounting can objectively reflect the county’s ecological system status
and the effectiveness of ecological protection. Using the provincial ecological civilized county, Eshan County, as an
example, we built an accounting index system and method for the county’s GEP, increased Eshan County’s GEP
accounting, and analyzed the county GEP's constitution and trend. The results showed that: (1) ecosystem products and

services in Eshan County could be divided into 3 categories, provisioning services, regulating services, and cultural services
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and 15 sub-categories. (2) In 2015, The GEP of Eshan County was 15.842 billion yuan. Climate regulation and water
retention are the main ecosystem services, the sum of which accounted for 62.02% of the GEP of the year. (3) Since 2000,
Eshan County’s GEP significantly increased. Eliminating the price factor, the GEP increased by 25.04%. Specifically, the
value of the product delivery service and cultural service increased significantly by 236.25% and 3004.06% , respectively.
The value of regulating services rose steadily, increasing by 1.30%. The present study showed that the existing
environmental monitoring data, and economic and social statistics can basically support the accounting of a county’s GEP.
Furthermore, the changes in a county GEP could reflect the effect of ecosystem protection, and provide the basis for

improving the performance appraisal system.

Key Words: Gross Ecosystem Produce (GEP) ; accounting; county; ecosystem service
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Fig.1 Spatial distribution of ecosystems in the Eshan County
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Table 2 Changes in value of Eshan County Provisioning services (2000—2015)

Fa=niilE| 7 YjHE 5 Functional volume  #M{E Value/x10® Yuan AR A I
ltems Products 2000 2015 2000 2015 A/10° 7T %
A i W (10%) 5.10 6.97 0.54 1.85 1.08 141.53
Agricultural Products R (10%1) 0.61 0.61 0.11 0.33 0.17 112.94
JHE (10*1) 1.01 1.05 0.87 2.89 1.66 134.50
B3 (10%) 2.19 11.77 0.11 2.22 2.07 1334.16
HAl (10*1) 3.64 0.55 0.33 0.60 0.13 27.39
A1 (10*) 12.54 20.95 1.96 7.88 5.11 184.14
Ml = i MAEEF (10°hm?) - - 0.17 0.71 0.47 200.31
Forestry products A#RiE (10°m?) 0.92 2.59
=R AT (10%) 0.07 0.18
FHBOl ™ & KEEFE A (10%) 0.17 0.37 0.15 1.14 0.93 445.60
Husbandry products A (10%) 0.65 2.05 0.59 3.51 2.67 319.60
F& (10*) 0.13 0.45 0.17 1.11 0.88 373.28
HAth (10*t) 0.02 0.36 0.00 0.02 0.02 1637.20
A1 (10%) 0.97 3.23 0.90 5.78 4.50 351.11
ﬁﬁ’:"ﬁmdms K7L (10%) 0.05 0.09 0.06 0.12 0.04 41.78
HEZSHETR Bio-energy KAER R (10*kwh) — 1398.30 0.00 0.06 0.06 —
HAth Others 1T — — 0.00 0.17 0.17 —
Bt 3.09 14.72 9.97 236.25

(1) 4= ;2015 47, gk 1 BAR B 7= 5 6.97 J7 ¢, M5 1.05 J7 t, 5% 3% 11.77 J7 v, M550 1.85 427T 2.
89 fZ TN 2.22 A2 70, £ 7= fh B P R 7.88 4476, L 2000 A1) 1.96 fZTEHE K T 184.14% ( ANZEM, T
[a]) 0 HrP R IR K, R R 1334.16% .,

(2) 7™ i 22015 4 L BB ™ 5t 2.59 05 m? B S EGE(ESA 0.71 425T, L 2000 4FEAY 0.17 {203
KT 200.31%,

(3) B ™ . 2015 4F ik 1L ELRE P 2.05 J7 o, RPEE R 0.37 7, K& 0.45 J1 . MAE 50k 3.51 12
JG 114 AZTCHR 111 4208, B0l ™= 5 = H28 5.78 4478, H 2000 414 0.9 AT T 351.11% , Horp A
(BEMBN ) M ERE KR IR R 1637.2%

(4) Ml ™ i :2015 48 W EK ™ il 0.09 Tt il ™ i 87 (B4 0.12 /27T, F 2000 £E1# 0.06 12T
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KT 41.78%.

(5) A= ASHEE . ik Ll Bk s A 2009 A8 A BB, 2015 4F7K F1 % HiL iR 1398.3 T kwh, 754 0.063 12
TR BE A,

2.2 gkl BRI IR i ARk

2015 4, k111 B AR S R G H T IR &5 ThRE MM B 123.23 /20 ( 3 3) , FEA ST KR | R
Fi | [FE R E AL K R & TR 45 ShRE , (53 5 4 58 42T .40.25 /27T, 14.75 4ZJC 5. 18 A TCHN 4.63 {ZTC,
I i1 1 LR IS5 D e S E Y 99.66%

2000 4F- 2 2015 4, ik 1l B A= 25 R G5 AR5 BN 103.02 /2T 3] 123.23 1270, 40 5 & 45 g1 B
GEP BAY 95.52% 1 77.64% , t1 T 7= S L UL RN SCAL AR 55 T e A (B 0 DR 38 in , 5 S0R 19 Al 55 T ee o te A i
A, 15 408, k11 B AR 25 R GV IR S B N T 1.58 4270, BaWE M 1.30% , Z X008 IR 5 (b A T,
[P e T SR S 4 AN (] e AR, DI 2,

F3 2000—2015 FEiF LB FETRENESMNETL
Table 3 Changes in value of Eshan County Regulation services (2000—2015)

B H e HIHE R Functional volume &1 Value/x10° Yuan A ARAL R
Ttems Products 2000 2015 2000 2015 A/10° 76 %
;Jv(fi ﬁimm KV TR (M2 m®) 4.33 4.97 2475.36 4025.46 520.13 14.84
BRIV SE IR R (2 m®) 0.22 0.22 271.21 385.37 0.80 0.21
Soil retention W TR TS Y- (T ) 42.35 42.44 370.54 742.63 1.55 0.21
L TR T - (T 1) 12.36 12.39 346.10 346.83 0.72 0.21
HoKIEE WIAEE R (T m®) 81.79 37.45 4.68 3.03 -3.59 -54.21
Flood mitigation KRR E & (¢ m3) 0.24 0.26 135.59 214.07 22.06 11.49
MR E (2 m®) 0.34 0.30 195.13 245.59 -30.73 -11.12
=G ek —SAEARBR (TT 1) 2.80 2.79 17.66 35.21 -0.12 -0.35
Air quality maintenance LA ALY (TT 1) 0.11 0.11 0.69 1.37 -0.004 -0.32
FAL TR R () 708.02 705.37 0.11 0.11 -0.0004 -0.37
K Ak H4k COD( T t) 0.10 0.11 0.69 1.48 0.10 6.88
Water purification LA (D) 76.62 81.89 0.07 0.14 0.01 6.88
AR (0 76.62 81.89 0.21 0.23 0.01 6.88
Bl gE 85 (J7 1) 85.84 56.43 233.48 217.82 -113.51 -34.26
OC;;ZZS zz::zlm“on' AT 0 62.43 41.04 387.05 30041 -156.55 -34.26
AT T BEZE I R I (12 kwh) 107.64 107.32 5704.85 5688.17 -16.68 -0.29
Climate regulation K28 K BEIRIE R (12 kwh) 1.97 2.10 104.35 111.52 7.18 6.88
ifijfﬂmml ML HE TR (JT hm?) 24.81/15 1.15/15 54.31 3.57 -73.41 -95.36
A1t Total 10302.08 12323.00 157.96 1.30

(1) KIERRSRNAE 15 4F ] i1l B Ak PR A IR B 20500k 4.33 42 m 1 4.97 42 m® , DIBE RN T 0.64
¢ m’ o DLSAFEIK I BT PR AR A A (B 6 0, 113345 1 2000 4 A1 2015 4F ik L L K U5 T8 5% D B A (53
W 24.75 1296 40.25 1270, M EREIREK, N 14.84% , 45 AR SEAR45 X /K TR0 77 b A L P AR KL

(2) BIELRFFME . EILRFE A 23 A 08 D Ve VIR FR A A T U8 35 G PN Oy T UEA T VEAY, 15 AF [, oLy B
TR BRI T, DA 2000 4F 1.144 12 ¢ 3EHNF) 2015 4500 1.146 14 1, AR R G R0 e v
TR DN 0.2151 42 m® B9 M3 0.2155 12 m? , Yl ZCE IR TS Y i AN 42.35 J7 ¢ 3N E) 42.44 T3 o, Bl w1 RS
Jeig A 12.36 J7 e 35N 12.39 5 v, HIELRFFDIRE S E H 2000 4F19 9.88 127048 fLE] 2015 4 14.75 147T,
HEEN 0.21% , FouE i HIROERF D REXT ik Ll B 342 bl 3 il AP dr S22
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Fig.2 Changes in value of Eshan County Regulation services (2000—2015)

(3) PR R N - 1L B /KR B D R AL FR A IR 35 /K I8 3 VPRI L (RRAR AN |E ) I35 3 1
D51, 15 AFR) 0 Ll EL K 3 RE T AT BRI, IR 2.58% .,

o AR E UK BE 7 A 2000 A1 81.79 1 m’ BEARE] 2015 4E % 37.45 5w’ WA E M AL T
54.21% ., W1l BRI R B 0.6773 42 m* 4% 0.7551 42 m* K FEVIE BIG M T 0.027 42 m® 7K
FAEMEIEINT 11.49% , kil B AR JHE HE T M 2000 4F 0.3411 12 m’ 1870 5] 2015 4F 0.3031 /2 m® | PR
FPHEMEREAR T 11.12% , SRR E e 1 Ak B et a7 — ik,

(4) 73 SR - 2015 ARkl B Sk B gL B o 2.79 0 o, AR S E B g 0.11 J7 t, Tolk#
AR 0.07 J7 t, 15 4E[R], A B A Tl A 2 i ¥ Ak 5 53 0020 1 98.36,3.48 11 2.65
to AR IS FRAK, JRIE A 0.35% , 25 LD REXT T2 S W e e 2L, EHm AT
AR,

(5) K FEALA A . 2015 4EIgk 110 H 4k COD 1056.38 t, L BV 81.89 t, ¥k Bl 81.89 t, 15 4E[H], ik
COD ik BRI AL s it 40 IS N T 67.98 5.27 « F15.27 v, ¢ 11 HL /K B v Ak B (BN 97.34 J7 e
F] 185.15 J1JC, W05 N 6.88%

(6) [ B R AN« AR TR S 43 Sy [ Bl R R S A T EA T 0 AT, 2015 ARk 1l B AR 25 R Gl (€O, ) &
i 56.43 J7 1, BE(0,) S 41.04 J7 v, 15 4F] RS R G R (CO, ) AR (0,) Bui 4 il Ak 29.41 7t
21.39 J7 t, [EmBEEEEL 2000 4E11 6.21 /2702840 5] 2015 4E19 5.18 4470, 18R H 34.26% .,

(7)) SAGETR T AL - el 1 L1 L0005 801 DIy 8 A 4 A 2 9 ool 1 Y R K T 2% R BRI BV P > T T, 2015 4
R (FRAR THE AT b ) 7% I A TR I 1R T RE A 120 107.32 42 kwh , 7K 1 78 & P IR BT FE AU fE R M 2.10 12
kwh, AP BRARFE IR IR IHFENBE R R 87.79 14 kwh, F A R G ZE MG FERE L RE R 1 81.80% , ik 111 B
b AU SSRY 15 AR Uk 1L B B 2R R TR R AR I RE FEREAR T 0.3148 42 kwh, KT 78 & R IR 3
MRIHFERIRERLIG AN T 0.1354 42 kwh , AR M 58.09 1CTT7Z24KF] 58.00 1Z7C, FEIE A 0.16% .

(8) I HUE I : 2015 AP0 Ly ELy HU 3 4 1 1 B R 766.67 hm* 15 AF (i) ik 11 59 26 47 o) i AR 14 i
BT 1.6 J5 hm?® i HUEESHINEFRAE T 95.36% , A T AR T R H 38 T 0 I SR MR T AR ek 20 s e i) s oL 3 4
il A PR BRI
2.3 I E SRS E A AR AL

2015 4%, gk 11 B A AR AR B 80 106.61 N, B RAT 9% A 15 ik 1l B SO IR 45 1 B 2 B (.
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9 1 WPl A B A A IR BIOTA D7 ik —— Ak 1L £ DA 451 9

4 20.47 f27C, 15 48], SO IR S5 ShREMEHE K T 3004.06% , 36 hn ik B E K, SCARIR 55 Thfie g A it 27
P R BB MME AR T £ A, RS X 2 B R B, SO BB (A 1Y B R iR
Sh e 1Ly L F R A 3 R B i ok T 3 AL RS
2.4 gl BAERRG A BE AL

2000—2015 4, gk 111 B A: 2R R G A 77 BB 4 9K 106.77 12 I5H1 158.42 /25 (35 4) , Ha il 25.04% . H
e SR AL A IR RS A SCA AR 55 (22 AN [R) R B2 1) 34 i, 43Il 38 1 236.25% . 1.30% i1 3004.06% |,
A4 GEP M\ 72748.28 i 93959.38 Jt, A4 GDP M 5116.1 JeHE %) 36939.8 J&, A¥J GEP FI A GDP
B FE BN 14.22 PR3 2,54,

15 450 ik B AE R R G AR BE A TR S5 DI RE b L kA T — 2848k I 2000 AR LR 1L B A T
T YIRE ST 7 AR S E Y 54.41%F1 36.61% , K USSR D fe o o S AR SN ELRY 23.18% 11 25.41% ,iX
WIS S5 T RE i BN E Y 77.59% F1 62.02% , Xf Tk 1L EL A= 25 R GE AR 55 TR UL, 2200 D REAR SR S S A 1y
UK ISR, Bl B ] RS | = S A SCAR AR 55 T RE 1Y LU R B AR M i i v 7 A R R A 3 4 2 g
W B P2 0 e R AT O, A 7 0 i 4 v ol A5 G A% e e R B R SC AR IR 55 T RE B R M 2000 4 11
0.62% 1 7 L3N E 2015 4E19 12.92% , 33 Fg 1L EL RS i 1 2 1 48 i e & J S B A G | SIA TR Ui & BB 5 i
FARG X S A SRS X AR AR B ARG A RALH T FE R AL S R R IR 2 R T il , oh 24 4t J
U AR $E = il 1 BTk,

SR, e LU L R340 R 55 T B AL T W S A T Bt 34, b [ B SR IR 55 DI RERE AR T 34.26% , — J7 11 i
PR BRAACRITHE DA TR R B 00, FROOR e b T ARG I (L3 34 R b e ) 0 2 7™ 0 3¢ D B AR R 2R 1A T R A1
[ RF R AR s s 24 25 2R G0 P B B AR R, A T 80% LA b [ty b it ) | DXt B R S IR ka . 99—
77 16 SR 2 T TR TR [ R ZRAK I AR A U B A3, A L T AR ARAR, A T RA S e BA— AR AR ) 5
N, RN AU RE 0 A ERRAIG AR R N Ak 2 SEA TR B AR | i B P ACRIT R R LA 47 S8 5 it f 1 v e 1Ly L [ il
FRAKIKT, A B Pl IR 55 T REFRAR T 95.36% , H: 21 22 e R 2 (R Ay A TP Tl AR A AS R 338 i AR R A
T R 2 gy A A AR T e Ly L A Rl B b DX A ) AR SN A A R s T o L A o T BB AT 1Y
JRH 22— AT AL KRR PRI RS A RGERFS T30 PRI s A8 K BRIk i) W) 2R 42 -5 e i 114 o2 o7
RIAIZS A ke 2E A 2 i, R SR T A W B v, 4 ik 1L B e s il e A 00

F4 2000—2015 FIBLBEESREE=RETK
Table 4 Changes of Eshan County gross ecological product (GEP) from 2000 to 2015

. ~ 2000 2015 2000—2015 ( ANZEH)
Uife2sn iU — — — -
Ecosystem service Indices /IR (=TS HSWU LIRS HSWJ AR Al "ﬁ’fjﬁ%?

Value/x10%JC  Proportion/%  Value/x10%JC  Proportion/% Proportion Rate/ %

> 01 4H -

s . 7 i B 3.09 2.89 14.72 9.29 10.34 236.25

Pruv1510n1ng services

AT RE IR T 24.75 23.18 40.25 25.41 5.20 14.84

Regulating services TRy 9.88 9.25 14.75 9.31 0.03 0.21
BOKIRE 3.35 3.14 4.63 2.92 -0.12 -2.58
=55k 0.18 0.17 0.37 0.23 0.00 -0.35
Vi SRE g 0.01 0.01 0.02 0.01 0.00 6.88
fi it Ao 4 6.21 5.81 5.18 3.27 -2.70 -34.26
AR 58.09 54.41 58.00 36.61 -0.10 -0.16
9 HL o 0.54 0.51 0.04 0.02 -0.73 -95.36

il . Ep/3 =901 0.66 0.62 20.47 12.92 19.81 3004.06

Cultural services

R E Total 106.77 100.00 158.42 100.00 31.73 25.04
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AW BBV T B3RS BSOSOl i, LUl BoA ), SR B GEP SRS 7k R 9% Hoy ik 1845
R, A5 TR E 2000 4FF12015 R4S R A BVl , 2015 ikl BB R R Gk ™ SUE R 158.42
{26, 24 4F k111 B GDP f 2.54 %, i, (1) 15 4E8] GEP/GDP B HLAE M 14.22 F#{%3] 2.54, GEP K T
25.04% 1l GDP 4 1 485.14% ,GDP ¥ K FE L GEP MK | {H GEP /= SR LIhAETimk T GDP B4m
Y 20.02% , BEHTE GEP $EEAURTE T, — @ FE I L RENS W sh X IR PR MO & B . (2) 15 4R [af ikt B A=Y
TIREAS T FEA TR , JH: v [ g AU R Ao S s Tl A BT AT, F2 802 T AR ARAR I AR A s 2 | Tk
T FRIE N T80, AR E 1 4k 2 SR A AR MR R A A %) e s R 7 sl S5 ot 44 = 3 4 33 IR 55 ) fig
M, AAORUL EAT hREM ER TP A T S R G E I B s ks, (3) 15 4Nk B Sefb g iR 55 i
BRI R G T 30 %, A AT R T 30fb IR AR SR IR 55 1) [RI i R M3 hn 1 i 1L B AR i e, Sk i L
BT SRR UL T HESEH

SRR, GEP AZ AT LS IR S0 4 10 & BRI RURL A | 38 N BURF (5 IR . AN [R)AE00) 22 18] 5 BEAAK
A SIS AARDE , MM R & S R4 A kA sk, Bt , Bl A 28 R e 4R 7™ VB A B3 g
SR AEZS R G S5 DR B IR P At o R R I SCHEAVE T . AR R ik L L F A S R e i it 5 5
RS, ZOAESRGEM T IRS . A kil BAEL 5 &R RIR BB — 2 s A S RGP, 156 H AR
MREYHE AN ARG 5K, 35 A 28 R G0 1 IR 55 sk

B A2 R G A 7= B AT AV 2 () Sl — A Xk 9 AR S R G IR 55 = A K/ N A BRIRES A B, HLBE
BB N R RIRE AR TR IRA R — N FE SR RN R RN EZ —, S RG e A
{8, 45 A S b BUR T TEREE , R REE AR T AR, 38 B8 N BUM I AR 25 R G IR Y 0S4 I — 2 i 3
fitlh, SEANA AT LT e DX A 2SR B R, R AN ) 4 A 25 T R X b X 14 A 25 R 45 45 LR g 1 D) RE Al
%5 AR B S A ST RE X A s, TR, B FEBR (14 24 M AR AT LS g ) (AR B H — A M X A 2 AR 2
REFRE A T ff—A X R R R T — 2 PRk AR 3

H A, Sl A: 25 PR BROTAS vk 75 B 41 IE S 4l DL 28 T 14K 5 B T U A D 1], DRI, o307 AR i A
GDP WA%.0 B A% Je: B Y, IR FE HEE 2 4% 18 br R 28 R Ak ML A% 0 1) P R 48 R A% O R SR I A 5 68 FH A
Ty AR 2R NI BB S AR G () S ik — TR T s 1 BB AR A S B IR A E S AR A S P AR iR &, BT 4580
BT , R ZH M R N IX B— G B0 AT BOGR A, ol B e Ao | AR BRRL 4 (0 0 R 15 S M SE bR 4],
BN TZ 0 R I, TSR ) 4 X B EA T R T

Ak, SET A, ARBFE Y GEP A NS A A W HL & T HR AR S R 50 AN Jm b BTt i) 57
ik, ot ARrRE =2 2 A S R GRS , A RS RS T RE i e KAR, 7E1F 2 07 L4y ik f T
T, UNNAENIES ML XD G T2 AR B E MM, BIEAREMA SRS GEP 4
A 3 K2 16 TIIRE (k11 BAS S B RE VD DIEE ) | 16 DD e bn HLVE AL A e I | AR5 AS [ A7F 7 b A 245, 2
FE_L R I s A s b i EAAAR DU S b Ak R AR, 5] G 7 i 1L 1987 it B v 8 6 R R EE A (A7) 38024
MR,

A N FE RS 58 3 MR 58 I s FIAE bRk 3 | DU Ry B3 AR SR SO PAG SR (LR 224K . I 2k
LSO 53 DI, TR A HEAT DX R A0 0] L R Sl AR 5%, i — 28 T i BN [A] X3k 2B 28 R e Ak - Vi 22 7
PEFN R —4 , XA I AR TR X140 43 LA A A A5 D RE X 22 (] (9 AH YA A2z 2] o DI ka3t o IX 3 A
BRGE " BME, A S R G0k 3] — A B AUE PR 4719 S A ARk sk
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