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Abstract: The harmonious relationship between ecosystem service and human well-being is the foundation of regional
planning. However, few studies have integrated the supply and demand of ecosystem service and the differences in the well-
being of local residents in the watersheds into regional planning, which could lead to biased policies which focus on either
ecological conservation or human well-being. Here, this study took the urbanizing watershed—the Guanting Reservoir
Watershed as the research region, which includes the host city of the 2022 Winter Olympic Games ( Zhangjiakou city) and
some counties that were labeled as impoverish counties before 2021. This study applied the improved CASA model, the
IPCC inventory method, and the SolVES model to quantify the supply and demand of three ecosystem services (i.e., food
provision, carbon sequestration and cultural service) , and collected questionnaires face to face to quantify the satisfaction
and importance of human well-being from multiple dimensions (i.e., basic material needs, health, security and income).
Then, we divided the watershed into four sub-regions based on the result of supply—demand relationship for ecosystem
service and the level of human well-being by the cluster analysis. On this basis, place-based planning suggestions were
formed according to their features and existing policies. The results showed that the supply of food provision and cultural

service were greater than the demand, while the supply of carbon sequestration was less than the demand, with supply-
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demand ratios of 135.6%, 193.5% and 27.8% , respectively. Local residents’ well-being was at a medium level, with an
average score of 3.44 out of 5. Among the four dimensions of human well-being, the residents’ score for basic material
demand (3.64) was the highest; the score for income (3.00) was significantly lower than the overall level, and the scores
for health and security were 3.53 and 3.58, respectively. In addition, local residents believed that water provision, medical
condition, and income were highly important for the quality of life and should be further improved. The watershed can be
divided into urban development subregion ( high cultural service supply and demand—high well-being ), suburban
recreation subregion (‘high food provision supply and demand—medium well-being) , ecological conservation subregion (low
cultural service supply and demand—high well-being) and cultural construction subregion ( high cultural service supply and
demand—TIlow well-being). It is recommended to adopt placed-based solutions in regional planning, such as increasing
vegetation coverage, developing cultural tourism industries, and promoting ice and snow projects to improve residents’

quality of life and maintain regional sustainability.

Key Words: watershed management; urbanization; Guanting Reservoir watershed; landscape sustainability science;

regional planning
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Fig.8 Clusters of counties based on the supply and demand of ecosystem services and human well being
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Table 3 Supply and demand of ecosystem services and the score of human well-being factors in different region of the watershed

HBR GRS AU TR
) Supply-demand ratio of Ecosystem service/% The score of human well-being
N W R
Type LEEe ‘ i e %4 A
Carbon FEAY) BT K .
Food supply . Culture . Health Security Income
sequestration Material needs
T o I
ST R X 101.9 21.0 180.0 3.67 3.59 3.54 3.14
Urban Development
73 I X
SRR . 102.0 34.6 15.1 3.65 3.41 3.83 2.91
Suburban Recreation
AR
E @?%,: . 344.5 53.8 70.4 3.69 3.63 3.83 2.97
Ecological Conservation
743 x
AR 243.8 29.0 150.0 3.49 3.45 3.55 2.87

Cultural Construction

A= AR DX SCAR IR 55 (LT LLRAIR , itk [ il 55 A B DAL 25 IR S5 AR K Tok . ST ke Je IXOAN [ () 2 1% X
B SCAR IR 55 HE T HUAR T I e (A KT, A 2 IR 45 AL 5 L3801 TR AOK - (32 3) o AE TR AR X ik
BN 3.53 SRR AOKE 1) 1.03 45 HAE U IS i s, SR AR B R T BRI BRI, g =R R
S EY R TR AKX M KA A 16 ER BT AT A 16 T SR A B S AH 2, (B X IR A R T R R
FRtem . AT A LA 2 XA G L 5 HE PR IX AR 5 G2 AL X 330 PR A b DX VR 2 0 %) A 24 4 B i
X, & 2022 A B2 It

SCAL R X SCA IR S5 R WL 25 IR 55 HE oK Rk FERE AR S5 AN sk . ML LR, SCiE RS B
P25 R 55 A [ 45 i 55 0 R RS Lo 23 e Tl 247K 10.4% ,108.2% A1 1.2% (35 3) o {HIZIX S Rk 53
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{6 3.42 (£ VUSSR P R AR, AU AR AL 2238 (B S T IR PR o 32 XSy 28 B e A i P AR S
Ve, AR g S SO BHRA AT T R 14 A R s ) ] AR I B T A SRR | B s AR TG TR ek A S
P B X AL 5K B EL R R EL | 7l A3 T S i e, D S SCA R IR BT IR

4 it
4.1 Z5E A RGURST UL AR LR AL HE B SR

S TSCAR U S A W 26 X I ) A 25 AR G 55 (e S ARkt (9 5 2% A B X P MR IBUHE T A 183 A AR AL, 10
RS R GRS TR C R B 8k B (R 4) .
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Table 4 The supply and demand of ecosystem services, well-being levels and optimization measures in different regions of the watershed

BRGNS M
Kbk Ecosystem service Sule and demand I{I\fﬁﬂt o EUII:?QH: O
Type YA Wl Xtk 7 umdn' Problem 1'101"1' v Solutions
Carbon ‘ well-being attention
Food supply . Culture
sequestration
. , ; W5 EIARIT:
Sl G MERER K mgrs e
Urban development h N * Sy V5L U FE A ﬁ AT
P sk g

JU i & SRR S5 HEARE R, Al R ;| st b e 3
AR A L a . .
s ; 0 Sy T T ONCT T R PR
R Y WRAEERN N
RS BN BREAME RIELER  FERPL B A S
Ecological conservation ¥ * B i A ENE WA A MRS K T ik
SUEEB _ ~ . T Pist SO BT IORBE Y  BRIBORIR I RIRIE RSN ol 4k
Cultural construction ik HH AFAES I ) B WERBEI & s E %

+HFORER TR BT LR, R BEARREK , O FOR T ek th K7

SR TTT 252 e DX R A D A (LI TG Atk 1 4R I 95 O (05 O 2R, DA T mT H- 8 R JRE ) FLJ 3 . S Bk
Sl TN I R 25 T T 2 DX PA) DA B A e DXl A B8 P M A, B30l e [ 5 Al 55 (L 5 1L 35 R AR, % T R ik
AR AL RE B i AR PRI AR T R | R S0 5 i st ok i 2 it 2 BRI AR I, 5003 A AR ) R b 1Y
BB A P SECRMBL G ol 11 {510 0, 2545 DX Jof il 867 6 R0 e e 30 BT e 8 4 E ) 9 100 A B TR Y T ¢
T LA FE B I K B ST S DR A T B IR 55 T SR N R L AU HEA T Bl KA T A
W B GRS TT |, R SR el B ELAHE it T DA S R Tl X e Oy 3, o, R A S Tl
DA 35 =7l R JR 00 A BGE Ao T T AR A RS R FH A5 0 A T BB HE A

SRR IR X 28 T 7K S AR X T A SR X R ¥, BAT WA AN SCAR IR 55 (2 AN I A i, st G ad il
7K PR 25 IR L K ) P DX B e 2 R i AR 15 3, i/ MR e T, 2P R B AR By
A RGN Ss T IR S5 R SCAR IR 5 B BT LA, B T Mok E o R/ R 75 T B IX A A PR S IX
ARV (2019—2035 4F) ) BT 55 A8 FEA5 23 4= 5 AP BT S 26 = L Y e (0 R S e RO
TR B R 75 7K SRR AN SO REFR 7 ML AR G 19 R AL AR A 2550 A AR R e 7K 2 7K 5 g i
&, D/ J] 10 M DX R RS RE 5, SR R] BERRAR 225 6 e R By Ao I

A 2SR DX ROARAIL A3 1E 55 DG R AY 1 SR A S OG  CTE A T o € Ll AN ST 2B AL LA 4
7o i PO B R I 5 2 A A UK . JERUHE PRIX 5K 5 1 SAL AR O & B2 i T H 7RIt , al I J vk = =
AR R b A SRl & R o 1N, A Rk B 45 37 i T J K S G 2l sl AR E DR X AR B Dk T 3R
T SORFIAE 45 G i B m S e sk an . IIT7E < SR A ] ISR AR S R AT
ST VPG K S T Sl i A R TR T AR MRS Y AR ORI R X R PR X T S R R AT AE UM
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T EEST AR RMELEI I LASS & T R A AT A AL SR 5 M I SR T S HLAR St B T DL LASR R B
BB IR 5 XA, 2 B H RS — 2 AR AR ST
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ASCHANHT SAET 456 2R S R GRS LT A AR L2 B P g, ik 3 PPl A R R 45
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PE B B TE R B ZA0 T 7K Brid AT IR 55 1o AT R iR 05 AT . 2 S2 8508 0 o BRI T 53 4 SR A B
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