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X means the interaction between different substances and energies, W means pollutants
Fig.1 Watershed ecosystem emergy system
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FEBE TR (), C, A3 NLPLK P8 () T
IR (sejfe) » By J9HEREE 1) % REPERE I
(5e) s Ny VTR RHSHH R , Ty L MDA A8
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o : Ecg NOSCACRHIF REAE (sej) » Pog NP3 B 4T
RFFARR ST, Tep VR SCREAR H #6226 (sej/ T
Er RIRI R AEAE (se) » R A 24 AEAE 1 T EL Gsejion)
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Tab.1 Emergy analysis of the ecosystem service value in the Dongjiang River basin

e PR — g gaki B el /?;'jas:‘aﬁ e e
KB 5.27x10°m? 4.94x10%sej/J 128.60 173.90 20.37

okt IKITRH 5.47x10'5J 1.59x10%sej/J 8.70 11.78 1.38
W it iz 7.03x107t 4.71x10"sej/J 42.90 58.03 6.79
N7 180.20 243.72 28.54

T IK = 4.19x10'"g 2.00x10%sej/g 28.12 38.03 4.45

WL HoAh K= i 6.40x10"g 1.71x108sej/g 3.66 4.97 0.58
N 31.78 42.99 5.03

TE K 2.04x10'*m3 1.54x10%ej/T 3.15 427 0.51

i 72 CO, 1.89x10'*g 3.78x107sej/g 71.44 96.57 11.31

o B0, 1.39x10'*g 5.11x107sej/g 71.03 96.05 11.25

I U SO, 2.10x10"g 6.66x107sej/g 0.14 0.19 0.02
e ) 4.14x103g 1.50x10%sej/g 62.10 83.96 9.83

KA S AT 5.52x10'0g 2.80x10%sej/g 1.54 2.10 0.25

Linpg el 5.79x10'6m3 4.10x10%ej/g 23.74 32.10 3.76

%N 233.14 315.25 36.93

A7 K BE IR 2.47x10'"°m? 4.00%10%ej/J 48.90 66.12 7.74

TIEORER 9.15%10'6J 7.40%10%ej/J 67.71 91.54 10.72

N 7.32x10'g 4.62x10%sej/g 3.38 459 0.54

e g%%; P 4.22x10°g 6.88x10%sej/g 0.29 0.38 0.05
K 5.40x10'°g 2.96x10°sej/g 1.59 2.17 0.25

Qgiﬁf 209 Fif 2.92x10sej/Ff 61.03 82.56 9.67

N7 182.90 247.35 28.97

SCAL R 140 7T 33.90%10'"6sej/ 1T 0.48 0.64 0.07

AR AR PRIN R 37.96x107sej/76  0.74x10"sej/ It 2.81 3.82 0.45
It 3.29 4.46 0.52

&t 631.31 853.77 100

T B AL 4 28 Csej/FiD= P18 AN Wb oK BH BB AEL (12.6x 1024 sej/Fl0) > F 7 X THIAH/ 4 BR IR GBX 3 55,2007

Note: Emergy conversion rate (sej/species) = average solar energy value per species (12.6x10%* sej/species) x research area/global area (Zhao et

al, 2007).
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FHER 1 A] DL, AR VLA sk AR 5 R 45 Th e L BB (B N
631.31x10% sej/a, BEAH BT T4 853.77x10° 6. Herr, i%
IKAL 25 T g A RE AR N 180.20x10% sej/a, AEAE $5 T N
243.72x10° JG/a; P T AE 77 T e & BE{H Ol 31.78%
1020sej/a, BEAE BT M 42.99%108 J/a; 42 25 1 5 T RE M
AEAE N 233.14%10% sej/a, BEAE B2 TN 315.25%108 Jt/a;
AR 7S SRR IhBE R AR (E N 182.90x102 sej/a, REAE B2 1T
N 247.35x10° JG/a; SCAL I PR T g 5 BE 1B 3.29%
102 sej/a, fEfE 55 1 N 4.56X10° JT/a. 5 TR 55 o fig
SERRAE R /NHEFP AR COR  AE S AT TR A 48 S RF T
RE>TR K HELA ThRESW T A 7= Th B> AL I SR T 8 5 [F)
I, A2 AT AR SRR AN KRS = KRS Thfg 5
EE N 94.44% , STAIG SR AN o 2B 77 19 101 5% DI e o
oA 5.55%; T3 A6, 15 RS ThaeH , KA FIK
BE R 45 fe (A &7 5 K PH RE E L E &K, i 2
20.37% A1 11.31%, BEAE /NP N K 1R L VE TR 5T
WSCARE B« 7K B 44K R PR 458 5« R 5 K LAt 7
SCALRMIE , 7 TPAN i b8 BEAELANME & EEAS 2 5%, H
SCARHIE AL 5 0.07%.

PSS SRR, RILIAIE & RET KRG M)
REXT 4E R I AR S RGUAS B i AN AL 2 2 0% K 1
TR ZE R K. Hod, AR R M AES L
The vTmkAN B 5K, R BT IR AR 28 R Guxd T & K
A KA D I B A K B L AR
RS E R RV 2SRRI AR S R
G {gk 3 5 T 21 22 OC =1 LR 5 iR KA 4R Th Rk Tt
BRI B IR 2 AH LT 5448 R D REREF iR AR
B RGUE SRR XIRIE 2 405 L Tolk A A5
FHZK IR 3 T2 SRt , 0 R 5% [X 35 4 2 22 5% R J IR 1
FAAN AT A0 s 90 5 A6 77 R0 SC A 6 A Th /g o MR A e
Ny 5 EEAS 2 6%, 38 B ARV AR 45 R GUAE K A
SCAR I SR T THI R Th e A R s, D9 17 78 43 A TR
KR B REAEL 38 K= b R AE 3 e SR
W B AR IR 058 SR AL, T s a7 K vl R A 7K 7 i
{140 37 FE IR L R Je >4 b e I S oMb DA 0 SC A R 3l
R TE R e rUAE T NS o 3K 8 S5 100 4 4]
AR R G0 A BT R R i 80R IR I 7K R IR
RefE B A BOR SCRPFI IR S 1 .

2.3 AEMERTVMEERE SR

N T RS A SCAIE FE T ¥ I AT AT PRI AT 45 S )
AN, 5 IR 2 (2018) I 98 45 34T 7 s
(£2), Al WA SCAT 1) 25 TR 55 48 B S IR 2540
EHERB L, X2 T H R 7T 770 5% TR %5 o)

HE T A I S R BRI 7 AN G — BT 80 LRI Fe 45 2R vh ok
R SR e AR 2 RS AR 55 D RE SN IR
HI B AN 5 th 2 ELFR RO e 28 I S5 A 45 R 5 A5
W Fe a8 R 55 HAIT T 45 RAE A UGS O (8 /9 o L7 T
HA B — 2ok, X R WA SO & 0 55 Th
REFI OB REAE TH ST VR R AT AT I, w45 B2 W 48
¥y, AT AL AR IR A S R GRS D Re I REAE TH L
i 2516
x2 FIRBESRERSIEMNMELLE

Tab.2 Comparison of the ecosystem service values in

the Dongjiang River basin

FERAREE (2018) AW

e H s E i & e

0, - 0,

N0V HEE/% 110°5% 5 EE/%
HKHBELS 66.78 36.78 243.71 28.54
YR 2.69 1.48 42.99 5.03
AR 100.72 55.47 315.25 36.93
AL 527 2.90 247.35 28.97
AR SR 6.10 3.36 4.46 0.52
3 itie

DAEAES RARS D Re IR E RN 7L, K2
L5 AR TE AR AR (BRAE T2, 2014) T8 b (7] 40 8 sk 7
Ft, 20140 A (B E A EE , 20100 KA KL H A
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K 52008) , (R 2 7 HAE S AT RS SRR K
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AR KT A S P BTS2 P v G
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% 34T A B A

RS RG RS D Ee M B VEAL AT Fi b, K2R
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() ot 24 J31) e 2 ) (%) U3 7, bR T IR — 38 (X380
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S ASRE A XA R S5 AN B B G R I K 2
AW 535 F B A 20 AT R T VARV R AR S R G
% Ihie, AN T RE R 0 MT VA7 B, e 2 W HE
Hff S BRATE 7 X AR [ 2R AR 25 R G 2 1A IR S5 (L 22
F o, AT A 2R G0 IR 55 U A8 VT Al B At LI .
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Valuation of River Basin Ecosystem Services Based on Emergy Analysis:
A Case Study of Dongjiang River Basin

YANG Ting, ZHANG Dai-qing, SHEN Chun-ying, MA Sen, SONG Ling, LI Xiang

(Kunming University of Science and Technology, Faculty of Electric Power Engineering,
Kunming 650500, P.R. China)

Abstract: The evaluation of watershed ecosystem services has significant meaning for the maintenance
of watershed ecosystem health, reasonable exploration, and efficient usage of water resources. Previous
research shows that the value of watershed ecosystem services was most often estimated using methods
such as the direct market method, alternative market method, and simulated market method from an
economic perspective and in terms of monetary value. Since the energy of the watershed ecosystem
ultimately comes from solar energy, its structure formation, characteristic functions, ecological effects,
and service value are all subject to absorption of solar energy by the ecosystem. The existing methods
cannot achieve the mutual conversion of solar energy between various substances or the mutual compari-
son of different types of service functions. The use of emergy analysis to evaluate the service value of a
river basin ecosystem is more objective, rational and accurate. In this study, the Dongjiang River system
was selected for study and we comprehensively analyzed and quantitatively evaluated the value of
services provided by the Dongjiang River ecosystem using a constructed value evaluation system and
calculation model based on emergy analysis. The aim was to develop an improved method for evaluating
ecosystem services and provide techniques for improving ecosystem health. Dongjiang River is one of the
three river systems in the Zhujiang River basin, with a stem length of 562 km. The study was based on the
data for the Dongjiang River basin in 2015. Construction of the evaluation system was based on a compre-
hensive analysis of energy sources, material circulation, structure formation, ecological effects, service func-
tions and consumer interventions of the Dongjiang watershed. The evaluation system consisted of 15 indices
from 5 groups, including freshwater supply, material production, ecological regulation, ecological support
and cultural resources. Results show that the annual values of freshwater, materials, ecological regulation,
ecological support,recreation emergy currency were, respectively, 243.72x10° yuan/a, 42.99x10? yuan/a,
315.25%108 yuan/a, 247.35X108 yuan/a, 4.46x10® yuan/a. The total emergy currency was 853.77x108 yuan/a.
The order of the emergy value for different services were ecological regulation function>ecological support
function>freshwater supply function>material production function>recreation function. The ecological
service functions of Dongjiang River basin were primarily ecological regulation, ecological support and
freshwater supply, accounting for 94.44% of the total value.

Key words: emergy method; watershed ecosystem; service function; Dongjiang River



