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sults FEAT AR 2B AT 42 H B R 34 LA BoA Jmy B2tk . a0 v L S Bk
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1. Ecosystem service trade-of fs and synergies misunderstood without land-
scape history®

(1) Introduction. We ask one primary question : Does examining ES change-o-
ver-time (AES) yield a dif ferent understanding of ES interactions than a space-
for-time approach?

(2) Results.

—High agreement between space- for-time approaches at dif ferenttime frames

—Little agreement between space- for-time and change-over-time ap proaches

(3) Discussion. Our results demonstrate that analyses using space-for-time
vs. change-over-time approaches can yield dif ferent results, and thus,very dif-
ferent characterizations of ES interactions. Importantly,these approaches dif-
fered most in their characterizations of trade-of fs as the two approaches always

identi fied dif ferent pairwise trade-of fs.

B 1 F L (51 B4R AR} 2 (] e 15 23 (8] 45 i (6] 5 3k AR EE L B9 ES Rl I (8] 22 £6 2
Mgz AT ES A AR RO R BE AR 2 (2) NS R BT 53 59 B AR AR AT DL o 4 25 0 T 58 45 SR A4 A
P R« — S AN T B TR RE 2 ) 2 (1 48 B 18] 75 3 A g JEE — ok s — R s (] 5 ik 1] D7 3k A5 B 1 )
AR T W ] — B EE . IS B AR R X S SR T AN R A S R GRS AN R 7 5 T )
P EE 22 S AR SR I EA T B — BB . (D THEH /i Sl T IR R4 MR T it
FEHY F2 B B (01 ] 2 [ 4G iF 5] 7 9 B I 8] A8 A0 5 3 BEAT 0 M S P EE AR R SR RS R S
M55 M EAE IR EAAE 25 22 5 . Bl E— B AR Bris 1 B 22 k.l L 1 s il
I3 S X A5 R ) HE— A HE IR

2. Strategies to improve environmental networks for pollution control . Evi-

@ Tomscha, S. A., Gergel, S. E., 2016. Ecosystem service trade-offs and synergies misunderstood without landscape

history. Ecol. Soc. 21(1):43 http://dx. doi. org/10. 5751/Es-08345-210143.
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dence from eco-compensation programs in China®

—The findings of this study demonstrate a critical role of network manage-
ment strategies in improving network implementation in environmental govern-
ance. We find that the traditional role of central control diminishes in network
implementation in an RNAO environmental network.

—We find that mobilizing resources can improve network implementation ca-

pacity in environmental governance.

XF T 2, B ARSI T A . 3 SO e B R 3R R R RO o A T B
PRI Ry 1 o e 0 D B R T %) 10 et A7 08 BT AR M B 1 ) b I SR B SO 45 1 T % T R
PRA RS . AT LA A =) AR I W sS4 T A S RRSE R R B s (1D 4845 PSR A 4
PETIG b 25 SR B 7O . (278 RNAO PREE 26 b, v e 5 1 ) 14 GE 4 T AE 19
LRSI 1. ()BTRS AT L i R AR R i M 8 S RE . XA E AR M E
e A JE AR LS A R A e ) TR A

HIC WS AN EH G TGRS R R B sections YR N A, 4
SR AR TT AR B RO 5T B Q0T L B0 HAR I FI 2R 45 R 5145 5 8 — 25 . 1 Re-
sults and Discussion, J& T #| 4},

2. FRREATSE A SO B . B B9 A% 0 02 A W7 98 40 0 THUBT J2 B8R 22 BE (knowledge
gap) » BFT B9 A1 (innovation) B 75 #E 8l 41 25 7 #F A9 4 {H (significances of theoretical, practi-
cal and empirical) . [HLIH T LA 36 8 4 X1 1 SO 55 0 25 SCRI TR B HE AT 1 6 . 5 5275 10
DUk, e H Z . BTE R BET A R T e — A BULAS R R S T AR B, X 55
& ) knowledge gap #5885 0] “how” (AN A1 why” Chy A+ 20 #Y ) 2

3. Modeling ESV losses caused by urban expansion using cellular automata
and geographically weighted regression®

(1) Introduction. ---While many previous studies have assessed ESV and its
changes using dif ferent methods, few have considered spatial nonstationarity and
the spatial prediction of future scenarios.

(2) Discussion. --- Consequently. ESV patterns related to land-use exhibit
strong spatial nonstationarity. This is well described using GWR , which was ap-
plied to build the CAGWR model of urban expansion with a 120 m resolution.
Such a fine resolution provides more details about ESV losses in quantity and loca-
tion. Quverall, the representation of spatial nonstationarity and the use of finer
resolution provide a better understanding of the nuanced ESV losses caused by ur-

ban expansion.

il 3 v AEFEAE (DS F W TS EOT I A A R AR DA WF 5 25 18 45 6] E P 2 1 ok 3T

@® Wang X, et al. Strategies to improve environmental networks for pollution control: Evidence from eco-compensa-
tion programs in China. Journal of Environmental Management, 2019, 234:387-395.
@ Chen SR, et al. Modeling ESV losses caused by urban expansion using cellular automata and geographically weigh-

ted regression. Science of The Total Environment, 712(2020) 136509.
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3. AEUEBEFE G BAE R AT SRR . BheaOF e R A H B R IR 55 T AR M N R i R .
DR BT 58 45 R AL BRI A B AT SE A B B, 3 T J7 36 2 4 A O A BT 98 & B4 i
NAHRIBE ST HEAT IR L s — A7 A2 LT JLFFAE &0 - COBFSEEE R 5 3 A S5 RARAT » 1 B AR WF 50
AR (OWFFEE R S ET NG RIS, AT T B M AR AR R R R AR R
AEEAE GERBE )T RCE NG OGS EA TR RS GOPTIEAN R ST AN R AT
PUX Pl O » B AT B R B AW SR R R R B R TR B DR AT T O AR T A A TR Y R R
T BRG] Z A A7 A AR 7 X Bl 25 S R U R R AT A R 7 e A
SR, X BRI DB UL RO R . A P IE R AR A T A BRI RE . MR RIF RS
WFSEIS e L st e Kt A BT RS T . e T LA S A BURZEAT X B AT . A AT RE L AR 4R
BT A E A LI BA BB R (AR B R HEAT LR T B S AU A
UV J7 HUAG BT Y] ) % U 44 2 3 R AT B BF S 45 SR R AT XS H . A S Ao EE L AR
AR . DI 5 AU 2L AR B 7 LA B b U AT RE AN e 9 BT A S5 A 2 T AT
Foo PRA i b AR A B DA R 2 AN Tl i T B o 5 M DA B W) A7 A AT TR 25 5 B AR 40
PR 2 A 4k .

4. Tradeof fs and synergies between universal electricity access and climate-
change mitigation in Sub-Saharan A frica®

A comparison of our results to those o f other studies shows that our projection
of additional annual investment requirements of USD 33 billion to achieve the uni-
versal access target is significantly higher than the USD 19 billion estimated by
IEA (2011)., but within the range of USD 20-50 billion projected by IRENA
(2012). Bazilian et al. (2012) estimate that the additional cost of achieving uni-
versal electricity access will amount to USD 740 billion between 2011 and 2030,
based on an annual average electricity consumption of 1285 kWh per capita in

2030, which is considerably higher than our estimates. This gap can be ex plained

@ Anteneh G. Dagnachew, Paul L. Lucas, Andries F. Hof, Detlef P. van Vuuren. Trade-offs and synergies between

universal electricity access and climate change mitigation in Sub-Saharan Africa. Energy Policy,2018,114.
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by dif ferences between the models in household electricity consumption , household
size, cost of technologies, and shares of of fgrid technologies in the electricity
system. Qur estimates of the number of people without access under baseline devel-
opments is similar to the estimate by the IEA (2014); 515 million people by 2030
and 530 million people by 2040, respectively. Similarly, our projections for resi-
dential electricity demand show an annual average growth rate of 6% and 7% be-
tween 2010 and 2030 under BL and UA scenarios, respectively. This is quite simi-
lar to the estimate of 6% between 2010 and 2040 projected by the IEA (2014). The
same report also shows an average annual growth rate of household electricity con-
sumption of 2-7% . depending on the region s which is similar to our estimate of
2-6% . The two models also agree that the bulk of the investment requirement goes

to expansion of the transmission and distribution system in the region.

B 4 3k T SO IR R RS AR FE LA R H E A A R BT X L BLvk . RAE AT LA 3],
PR 1 e e P S0 4 RAEARWE L A 1000 15 [ Br e DRPIL A () B ] - A BE DR ML A 1) F 50 285 2R kA
XFbE . K BN S (B I K TR BTE S A AT N LR R R IR T AR A R
FHAY . BfG BT 2011~2030 4F 528 3 T H AN BUAS il T E 5 B S 2 E ST A R AT R
R B R R T A AT BB T 5 Al 2 PTG OO . AR 38 1 AT m] sl i 22
St o 00 2 DA A S AN [ S Bl A5 28 v AN ] 435 A 1) ol B £ 800 22 BT 3 1Y B i B T A )
B, R AR SR LT R AR T TCEE B i AN R R A T A ) SR IO L 5
S 14 1R SN 55 R AR PR ML AL A I B0 E AT X L S I T 2 R AR R AR L DT UCIE B A
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IEH W — PR . RINAETE Y Ja FRAE S DS Bb Ay 52 A 0 o 2 £ A 7900 AN A8 1) 23 48 o A A
XE SO IR I B AT . A M AF RN IR T A B R, — E R L A R
BEAE T B AU o B AR L A L8 T IS 09 SR BRE AR R R R T T A5 R R RTR R L 5l U R
IR P S 400 P AR R SRR A AN A L 2 ] LAt BRAE THE T 23 P B0 5 22 T7 3A 0 23 P 45 T U WD R i
Bl e BB Rl 5 AR S A U L BESE BT 5T 22 5 K B R R R o0 B R G TR AL, X T A
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WFFT A R BORT B ERRPE L LA R S8 BV A . X S8R BRAE L 2385 B3 2% I8 2 1 AR e i o o
PEAT B FE

5. HR RO FTTT 1) . BHITIE A W 5 b 5T BF 58 9 4k 2 il 9E i B . A6 Al i BF 50 1R A
b AR R AT BRI AR B ARSI — U U B SR L AR A B S i A TR
FIREHT o PRI PRI R 2048 ORI FET7 1) 2 AF W B 2 p M N . L R 2R 55 Rl it A
W52 A5 B B WCER A VR [RIAT 522 i A7 WP A [R50 AT il phe 7 s 2258 07 1) m] LAAT IR LE 73X 248
SCAE 3 R K Ak SR R 1 7 1) [ B 13 O ] A 2 4 T ) i S 0 2

¢ 152 -



E+—it WASER

5. Assessing environmental inter ference in northern China using a spatial dis-
tance model : From the perspective of geographic detection®

Due to the spatial heterogeneity of regional environments, there are dif fer-
ences in the inter ference intensity of the same human activities. Our method can re-

flect this phenomenon well , but there are still some defects. The proposed method

is not sensitive in identi fying and monitoring EI in regions of high-intensity hu-
man activities Ce. g., in Fig. 5, sample regions E and F located in the Huang-

Huai-Hai Plain).

B 5 o A EEAAAEM R IR . AR T S50 i B N A R e T AR Y
Bk p b AT IR o B — SUR AT TSR A T3k A TR ARG R g RN 2K 3 gl X0 Y 3R
AR BN . WA 2 /AR WU ] T TS B BT PR 5k 5 2 2 D0 TR AN TR X
S PR35 60 NS TG Bl A LS R B o BRI A DA e S D vk b B — R 0 3 AT DLk 2 Bt L (5
RS . BT LA AR i 4 1 1 7 SR AT AR R AR R B B

Due to limitations of the data, this study did not integrate additional other

human activity factors (i.e. s governmental policy, environmental pollution and
mining activity) into the analysis. Generally, with changes and transitions in re-
gional landscape types, obvious dif ferences arise in the scope and trajectory of
human activities. In fact, the inter ference as-sociated with human activities is
typically derived from complex ., hard-to-quantify driving forces (e. g., macro
control behaviors of the government and the environmental consciousness of local
residents) that are dif ficult to explain and predict with the current objective as-
sessment models. Therefore, in the future, detailed long-term data sets, simula-
tions and ex periments involving inter ference at dif ferent spatial scales are nee-
ded. Additionally, dif ferent assessment methods should be integrated , and inves-
tigations of the spatial and temporal changes in EI should include dif ferent dis-
ciplines to supplement and improve the theoretical basis of EI assessment. Such an
approach may provide reasonable suggestions for the governance and restoration

of areas where the natural environment has been seriously disturbed or damaged.

ABb AR AR T R R R R B2 B R R e AR S R
UM B PR G e MUR AT I 2 S AN AT HESE R . RS (RS 2~3 )R L A 35 4H il £
s NS B i R A B 2 R SR B AR AT AR AL . T NI S0 BRI T B AT
S EAR 2 i e A\ 260 S i 3K Sl D R AR e AR AR o BRI S L) Al 5 e M S S TR
TEXT TS HA B o BR T BUA PPk A28 RS 4 #) BIR a2 X 3o 26 52 ) 347 4 A IR A0 A 73
PrAEZR Z v s DR X BF 5 25 SR B MERR AR = A2 T — E RO R2 IR . BT DAAE G L R 35 I M s 1 T T 5
14 5 BRAE » - Bl I 2 2R R AT 5 b ik ple (10 A B9 T BE AR — 5 BRI R Y R M Ml £ L

@® Wei, W., et al. Assessing environmental interference in northern China using a spatial distance model: From the

perspective of geographic detection. Science of the Total Environment 709(2020) 136170
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6. Assessing landscape eco-risk associated with hilly construction land ex ploi-
tation in the southwest o f China: Tradeoff and adaptation®

6. 1. Research content

—1In this study . multiple intelligent classification algorithms of land cover
were compared based on multi-source data , and the intelligent classification algo-
rithm RF with the highest accuracy was selected for land cover classi fication=+++++
This study combines local development with SDGs, and provides a new idea for
revealing the changes o f ecosystem service value corresponding to regional land use
change and the response of SDGs report. It has attracted the attention of the gov-
ernment and relevant departments, and has made certain contribution to the report

and policy formulation of sustainable Development Goals.

i 2o ] A B AT LA ) LR A WIS 60 T R R R B S, MR B U] Tl i
22 Y5 b R AR 1Y) B A L B TR B 1) RE B X A b R T 2R A7 43 28 DL okt St i e 465 1

@ Qiu H H, Hu B Q, Zhang Z. Impacts of land use change on ecosystem service value based on SDGs report: Taking

Guangxi as an example. Ecological Indicators,2021,108366.
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BIF 5 KL Al K Hh 9 T S0 SR X R BN R AT TR RS Z R R T IR S S —
S RE BT SR AL T T REL B O O A T BT

The comparative analysis <=+ plays a very important role in=++-+ making
our results more reasonable and the final results more accurate. The spatial-tem po-
ral analysis of LUCC shows that+++++- mainly because of +=++-+ The overall situation
Ofeeeeee This may be +=+-+- Comparing other studies with similar research areas and
the same research methods, it is found that«+-++- The research results are similar to
those of Wang and other scholars (Wang and Ma , 2020), With strong feasibility
and high credibility.

TEX — B i B SR T IS A S 4 H o [ B ity = st A RO Xk A B T £
o R I 25 A8 A AR A R MR . SRR XIS 3R I AT R R R AR Y
e F I 23 % IE WK S AL BEAT 1T b RJn s SGE S R 2R BRI A9 RS B AR T ESE
SRR BRI AT Al E B

6. 2. Mutual influence of Guangxi development and SDGs decision-making

According to the first SDG report submitted in 2019+++-+- The same conclusion
applies to the development of Guangxi. In Guangxi from 1990 to 2020, both
SDG15. 1.1 and SDG15. 1. 2 showed +++++- In view of this, Guangxi should pay at-

tention to <=+-+* Take relevant ecological measures=+++++

ABOE ZTE M AW R I T P BE RS R S EKE [ SDG el iy 45 18— 2, JF Bk
— X5 TV R BLAEAT T LT . R T A A5 SR XY sl B T R R AR S
(Al TR iR 4
7. Limitations
This study conducted an analysis of ===+ However, there is no analysis of
----- no simulation of <+++++ and the exploration and development of SDGs indica-
tors are not comprehensive enough. These will be the direction of next research.
This research uses a variety of +==+=* and has made great breakthroughs «++++» How-
ever, there is no systematic comparison and analysis of dif ferent LUCC types,
and the ef ficiency of the algorithm operation is not high. Therefore. it is worth
thinking about how to process massive amounts of data ef ficiently and quickly. In
this study , we used +++++* This method is simple, convenient, mature and highly
feasible s but +=+++* However «+++-+ which may lead to inaccurate ESV assessment

(Richardson et al. , 2015). In addition, the method also ignores =+=+-

AR SO AR K O 5T 09 Jr BRAE B A D — A R 5 B SE Bk ZPHE R N A . A
B I 58 N A FIAIE 5 05 1 P J7 TR 1 0058 19 Jm BRPE G =2 %0 9k sl ML A oK ok 1 557 B4 B
FE AR BRI 2T WS TT ik I E BRCR AN ORBES BB A A VR T VB I ER A R A
S5 T L IE R T — P WEFE R T 1) . (E AR T o L TR IR M F S R BR 1R 2 Wi #R e T
FERITTRRYE BN 28 B0 AT 7 R AR A AR S R GRS RS2 . 7k b — e
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2. JTRRIBIC. HIEARE OB 7 A B4R BB T vk M Rk . 28I ST FE ST TR A
B e T 7 1 O RO T i A 3 R ORGSR ESF AT IRAIE . W R THE AR D (1)
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7. Prediction models of soil heavy metal (loid)s concentration for agricultural
land in Dongli : A comparison of regression and random forest®
—This study presents a comparison between the per formances of the LUR and

RF models for predicting soil heavy metal (loid) concentrations and their spatial

distribution. Several studies have shown *++*+ Similarly, our study found that the
RF model was more accurate and precise than the LUR model *++++- These superior
results could be due to=++++-

FIETAEHEC LM T knowledge gap, B) LUR #i A8 7E + HEHE 4 J& (soil heavy
metal (Loid)) TG BE A7 AE SR KR . PR L AIE 9% (0% B o7 (o8 2 4t oo FUONORS B2 . DHL e A8 3538 58 40
55— BL 55— AR ME G TR SC IR B, B T AR I R B RF B
AU LUR B G0 i 1T 58 5 5 30 20 5 AR [R) 45 SR SCHRAIE T & B0 04 & BIL 1 A0 OE B 1 5 5 f
Fiifeie R RF A58 514 i 1 J A

—The LUR model R2 values for soil heavy metal (loid)s were below 0.5; this
result is inconsistent with the LUR model fitting results for atmospheric pollu-
tant. The reasons for this discrepancy <=+ these results were inconsistent with
those of the RF model++-+- There fore, the LUR models are not ideal for use in the
prediction of spatial distribution of heavy metal (loid) and analyzing heavy met-
al sources in soil. Incontrast, by constructing hundreds Cor even thousands) of de-
cision trees, the RF model can be used to explore and analyze the complex relation-
ship between hundreds of independent variables and heavy metal (loid) in the soil
and have a high accuracy for prediction of pollution concentration and spatial
distribution. Meanwhile, RF model results can provide the importance of the vari-
able in order to analyze sources that contribute highly to soil heavy metal (loid)

concentrations.

AR BTy A B R W 5T 10 32 B IR R IE R S S B S AT R E R A R R
LUR A8 80 1500 5 53 Ja A9 45 2R 55 R 0T5 B W0 i 1005 45 R R — 20, AR5 0 ] RE 52 0 245 2R 14 L [A) 3
17 HEIR 5% A R B LUR #ERLY RE B B 45 RN — B AR 25 1 1 TR0 i i B L ] . 95
T LUR BERAE 2 J8 R 3 A7 7 FRA L T RE AR 2% 4 B i (R AR A st S B 1 A iiead A

@ Wang, H., et al. Prediction models of soil heavy metal(loid) s concentration for agricultural land in Dongli: A com-

parison of regression and random forest. Ecological Indicators 119(2020)106801.

+ 156 -



E+—it WASER

However, as random forest uses a large number of individual regression
trees, it is dif ficult for it to explain the overall impact of a single variable (Bro-
kamp et al. , 2017). This acts as a trade-of f for improving the prediction ability
of the random forests, the prediction ability of random forests cover the shortage

which is the dif ficulty of explaining random forests.

5 = BOR BRI R BRPE R IT By . AR5 RE 68580 [5) A A7 75 Joy BRE - BV XE L 45 s B>
A8 X AR ) 52 ) L] UL SR S BE O RERS TR AN X — R R LR T

—Random forests could be implemented in prediction analyses because of
their increased accuracy and resistance to multi-collinearity and complex interac-
tion problems as compared to LUR model+++++- The method of causal inference is u-
sually adopted for a well-defined model. In reality, researchers and managers
may not really sure which model to choose. At this point, this machine learning
method comes in handy.

—Random forest model can achieve more accurate prediction of heavy metal
(loid) concentrationin soil , providing support for soil pollution monitoring . pre-
vention and treatment , and then provide reference opinions for agricultural plan-
ning . vegetation planting layout ., health risk assessment ., etc. At this time, the
random forest model reflects its application value and integration with other tool.
The random forest model ++++++ The Kriging method considers «++++ Integrating the
Kriging method and the random forest method may take advantage of both to bet-

ter predict the spatial distribution of soil heavy metal content.

PLESE IO T 2 Bl B AR SE WO 58 i s B RS SC . b SR DU B R T R BB AE Y Y
Bl S A LS AR TG P IS R . 28 TUBEAR T RE BT 45 5 m] M 75 JeAer il 42
PESTRE S A LI Rl A R AR AR AL SR B 2 % . e AR R O kriging Tk
RF B4 45 5 (Y ek J5 2% - 76 0 4 38 o 4 J s () A b L 45 2R AT RE 2 SE 4 g 0

i EIRZEA 3T AT LUE B (DRI s i B2 A AN B EE R,
BER R EEHRSETAWNERNA . (O AR CEBENERE L BRAFES . H
AN TRV F 2 3R 2 ) 2 R LA A S B O — S AR A SR A . (3 MR A FLAR A B
o AT DL B A S g — A 2 B B B AE TR AR o T AR v B o B i k] A AR A S B
A LAUE . P N A A T R Y T A IR N R R T L T

mESEXR

B SCE AT WS b . (B [ 45 88k L A ] 26 70 B 2 R R 30 ) 9 4 n] g4 4
HARRR ISR . TERE I I 5 A B A D T 38 2 ST DL TR B A 4

1. JhpEgisk

(DR T ABEW . PHER A N AT EESEU R LRI, HE—-ER2R AL
A BEIEATER G AT B R RSy I 28 R, D) C AR R ) K P B TR,
REEFIRALIG %, M 2 MR A 20 VIS ARMAER LR ZERE ., 0475, 5 Y
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8. Assessing habitat loss, fragmentation and ecological connectivityin Luxem-
bourg to support spatial planning ©

4. Discussion

4. 1. Habitat loss » fragmentation, and ecological connectivity in Luxembourg
(FARBHERER RBA LSRR

4. 2. Limitations of metrics, indices and the connectivity model (¥ #% , & 5| #=
HEAEAR T 4G By M)

1) the sensitivity of landscape metrics to spatial and thematic resolution and
the dif ficulty of their interpretation when subtle changes occur. (7 VL35 7 5+ = 4]
Fo £ o P R BB VA B R AL B XE AR )

i1) the potential contradictions between binary and probabilistic connectivity
indices. (Z3t bl fott ik BRIl Z MG HETE )

ii1) an under-estimation of urban land use/cover classes resistance by the mod-
elled preferred routes and connectivity indices. (iB it 3 B 0 & ik % 2% Fo if 18 M35
HAKAE T 3R T LA R/ BALE R GG R Ty )

iv) the high computational capacity required to run the models. (i& 47 £ R B
% %t i)

4. 3. Implications and opportunities for spatial planning (= A X 4 & LF=

BT RIBR i LS 38 P 22 0 SR i) o ) E AT 22 W R 4 [RRE AT DA 3k 3] 2% B B Y
H #4, un firstly, secondly, finally 45,

A 8 B /ARG T 4] 2 B I RN MET ML 18 GRS R A 2 58 = R TIT  (DFSY
DR A B DM 28 2R 5 (2) R JH B BIF S48 b R0 7 35 v A TE 19 Jay BRAE S I 7R /AR RUR  aE— 20 40 73
R BEAT B — R 5 (3) BR TR SCWF SR A S SR b IR ST IR 4 2 4 IR 45 Ry -
WFFE R BR -0 58 2 7 B B AT AL U . (A T A 2 SR B N7 I A R ) ABOEE K L A
ZIH—E AR EZBELR, B EEESIER, o mT DR B Fp oy XS N 2 4 2L 5
AR R B A S A FRIE U 2 U T = A A S B AR AT RS . AR X T
H X AR BEAR S b 5 | HE R RIS Ty ) o AR A SR e AR IR ST AR 51 R Uy T A T 4R
ik e 1) A0 11 S A2 o DT 552 L2050 41 3l A U sl AIF 5 T[] 1) R

QI EA VM) . W EERI, — IR SO G R . X H % % O mie
TR ] LA B A RS R A A AT R B U . DL B A R S S R A G Y

@ Javier Babi Almenar, et al. Assessing habitat loss, fragmentation and ecological connectivity in Luxembourg to sup-

port spatial planning. Landscape and Urban Planning,189(2019)335-351
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W BRICLASN . n] DRSS A H B 058 R sl 07 iR A7 ik . w5 2L R B
A8 AR L AR S AE R AT DORE Z AR a8 dl o (R 5 0 B AR 2 S 0 S A s
BB T LR 25 S 2 AL L BEWIAR WF T B B ek . X — AR R B R s . R
YERA SR U 520K 3 28 S B LA 45 T PR Rk . A 9 B

9. Op portunity costs : Who really pays for conservation?®

Previous studies have shown that the ef ficiency gains of including costs in the
planning process are strongly related to the correlation and relative variability of
costs and benefits (Babcock et al. 1997; Ferraro 2003; Naidoo et al. 2006). Bab-

cock et al. (1997) considered under what conditions cost-e f ficient allocations for a

fixed budget resulted in large dif ferences in total benefits as compared to simply

maximizing total benefits. They concluded that the two approaches (costef ficient

and maximizing benefits) converge when bene fits and costs are negatively correla-
ted and diverge when they are positively correlated. It is therefore important to

understand the spatial variability of the conservation features (benefits) as well as

the opportunity costs being considered. Additionally, the relative spatial patterns

of partial costs, considered here, are likely to influence the importance of choo-

sing the most in formative cost surrogate. The size of the conservation target for

biodiversity features (benefits) might also af fect the spatial overlap between are-
as selected with explicit costs and those selected assuming costs to be homogeneous ,

but this has not previously been investigated .

Z RIS B 58 — BB 2y 0, i o 51 AT BT 5T W R “strongly related to the correlation

and relative variability of costs and benefits” Fl1“large dif ferences in total bene fits as com-

pared to simply maximizing total benefits” , 5|k “important to understand the spatial var-

iability of the conservation features(benefits) as well as the opportunity costs being consid-
ered " HEIR W AT MAZ.O BBy S48 L BT AWEE A TE likely to in fluence the im-
portance of choosing the most informative cost surrogate” , }) ' 44 B3R 1 i) knowledge gap.
XIS ISR O T BT . B ST TR AR B H A 32 B P R — R EIE TR AR
WEFE 0 T e s — 242 th T ABE S i BT Z BT e .

(3) & 1) B IR A O IR, e AR5 B SR8 4 T O BAT A BRI $2 T 18 &8 7 2 Al
FRFTRE TR E R . AT ZE ST AR EE TR, K307 T8 307, S
BRI FE AT A W0 TCRERY A A RO R HE B . R RIS AR S B WL A ) 3R
B, ) 10 Fros

10. Restricted by borders : tradeof s in transboundary conservation planning

for large river systems®

@O Adams, V.M., et al. Opportunity costs: Who really pays for conservation? Biological Conservation 143(2010)439-
448
® Dolezsai, A., et al. Restricted by borders: trade-offs in transboundary conservation planning for large river sys-

tems. Biodiversity Conservation(2015)24:1403-1421
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Here, we demonstrate the trade-of [s between ease of implementation of con-
servationrecommendations and its cost for freshwater systems shared across dif-
ferent jurisdictionalunits. We found that in order to achieve conservation targets
within river systems completely within Hungary, we would require more area
than i f collaboration with neighborcountries for protecting very large rivers was
feasible. Despite its higher cost we showed that freshwater fish species can be ef-
Sfectively protected in Hungary within the catchments of smaller rivers. Selection
of conservation areas within catchments that belong to a single country avoids com-
plex negotiations with other countries, which makes implementation of conserva-

tion more feasible.

X FAR Z240) 2 2 AE 5 THE T 2 B I L AT 1T 0 Ll SR B A T ik R R Sy — Fof BT B
B R Tk . B 10 BEAR G MR BE 1 fuf D “ IR T WLl " s AEF ik . KL B P s i — BE3C
oI 4 mpE . B A (23 words) , BT T S HAS BT S AU 4 CROSE O 4 v I S e
AR XE 2 e R e A A T A B DXl ) B2 0K R G AR R B SG 2D . 5 — A1) (33 words) . B &6
T RS R R L EVAE BT S XA S8 4 S I I R L AR A H b L 5 AR R BEAT S AR R B A
ALAT P (ELT O T ) DR B R B ROAS o S =) (22 words) L 8 I BFSEIESE T AL
AN AR K DX B 8 R R IROK A0 28 BT R AT A LR P B BE 1 . S5 DU A1) (25 words) L A Y BF
FEIARZ O B5 38 5 BRIV — 4> 30 480 PN 8 3 A T 28 00 D4 DT L £ 5 HC 8 T R B A B2 AR Y R
Hrh, AB DY) S CFY — 44 25 words) . = JEAEHE T W0F 58 B 090 5% 32 AR S B 5
25t B-mah A T E R RBIE R A AR ] T — 2 bR ] I Y ) B R

w18, i “ Here, we demonstrates+«-+- 7 “We found thate-« - AR X ey R AT DL AR B B BE
ILEEHAEEE TR REA A, A BRBMERIERN, EFHEESMFEEET BEU K
BT

WO BT . WIS E, BEX G R T IFE M. A RELFRE R, A
eIt AE S AN e LA R IR A R Z BB RN TR R A A
O BRR IR A5 0, 00 2 T 28T A B 43 400 TR R a8 & 4k sr L BP SR 5 45 2R (Re-
sults) B¢ 45 & (Conclusions) FB 43 FH£5 G 3 I 50 75 S50 3 AR L 9 38 8% . dnfelf Ay N 28 5 1
ENAAES TR WESE B B I, A B L B AR 1) E fot A 3 0938 SCHE T X R AT 20
HERT IR 5%

= AMEER

TEREA T T el 85 iy e 2R LAl L IAE T/ — N AR 2R . TR A )
T SR HARGN ST EASAHIE] M 2888 3 (R 11-D), It e 5 2%,

F11-1 HoBIIHFEHIBEEXK

A 1F2023 | Requirement

This should explore the significance of the results of the work, not repeat them. A
Environment
11.8 combined Results and Discussion section is o ften appropriate. Avoid extensive citations
International
and discussion of published literature.

+ 160 -



E+—it WASER

ik

) 1F2023 | Requirement

The Discussion should focus on the interpretation and the significance of the findings
with concise objective comments that describe their relation to other work in the area. It
ISME Journal 11.0 o ) i . )
should not repeat information found in the results. The final paragraph should high-

light the main conclusion , and describe the direction that future research should take.

The Discussion section should be separate from the Results section. It allows authors to

propose their inter pretation of the results, and to suggest what they mean in a wider

w

Conservation Letters 8. i i
context. It should end with a clear statement of the main conclusions of the research ,

and a clear explanation of their importance for conservation policy or practice.

This should explore the significance of the results of the work ., not repeat them. A
Ecological Indicators 6.9 combined Results and Discussion section is often appropriate. Avoid extensive citations

and discussion of published literature.

Methods in Ecology This should point out the significance of the results in relation to the reasons for doing

and Evolution the work . and place them in the context of other work.

Focus on the rigorously supported aspects of your study. Carefully dif ferentiate the
results of your study from data obtained from other sources. Interpret your results,
relate them to the results of previous research » and discuss the implications of your re-
sults or interpretations. Point out results that do not support speculations or the find-
NEOBIOTA 5.1 ings of previous research , or that are counter-intuitive. You may choose to include a
Speculation subsection in which you pursue new ideas suggested by your research , com-
pare and contrast your research with findings from other systems or other disciplines ,
pose new questions that are suggested by the results of your study, and suggest ways of

answering these new questions.

A LA AN R R I 8 4 MR R AR 40T 1 22 5%, 40 ISME Journal 7E45 4y | %2
KT 3— 2L, Conservation Letters BR¥E 45 I 5103 0 0 F 5 5555, (H)E, AR B H
5% s BT T A et R AE R SR T IR R BE S 1S BRI, 7RIS SCE MR B b W) 2 N AR
FEAR 138 5B o Ik TR a1, A B BRI R0 AR LR R T R s .

FIT BIBRASEL DT

—. B R

Loig B . e N A B W TR A 2R THE AR AN R I8 M s AU S T
S5 VIR R A L 3K 2 BRI AS I 122 SR A A0 WL A L T L 22 T IR 22 e JL e ARy s B
MITIRE . RIE ISR o 2R R BF T 5 55 T 5T ik R A )R 5 B e MR A L B R R —
AP T RIAT o [ B 3o 4 —af i e 0 3 e IO DA A WL A i S T IR 55 Y

L deg i PR T R AL A

(D ZFE 25 LB R T Tl R B A7k B 7Y B .
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(20 # WA S THE AT » BB B — 3 18 SCHY B ARAE 2L IO BB AE 20 L L3 O fH 2 0%
W57 BERME St a7 R TH 205 OF5Em EZAUR & 47 B T A s
A7 X LELERHAT N BCR Y 5 [F 2 AR AE 27 BEE B AT WRLE R BRAE 2 3 W] AR AT R 46 5 T Y
LB IE 7 ARRWFFETr 0 247 MG S AP 5 L LR L W) 22 8 e — A B LU
TE WA . FE S AR 5 2 X IR 2 T 2 B A UL RO SR DL . AR XL TR —
AR A 2T A G S RAS W 2 35 (0 A L AN T RE— BT

2. SCHRTIHIANE 2. e E 05| SCHR Y 35 28 1 AY 28 i i T 58 45 SR 2517 %) L5
PEAEA WIS & BEVE S TSR 1R . (H— L8902 AR S R AB AT B B9 BLs I S
B9 3 B A0 A S B R JE G A SCHY I 00 - Z20% 17 it b 51 S SCRY B A H Y AR
PR S 38 X Rl i 0 9 32 2 5L R R EIOA « (D38 SCHE 38 X 38 88 43 SCR A4 5 1 A 78 DA 0 fid
22 » QA A 518 ST BB 5 B TSI SCHY B i IE A G 51 B 2 RO By . SENAR R . (2D Bt
F— TR LAAAEA L WFFE A RN R 58 4 SCHE AR 3 £ 10 A W o 0 2 3 PR e R Sk 5 |
FREAT IR Ab

BEOXF A b IR0 AT DR F AR i e 05 125« (D FE 43 IR B AR IE A O WF58 25 R 15 AR
BEAT X FEIE s B B9 30, — % B EARAN G . AR TH SRR SO . BT I I 3T Br T
78 BBE R SC LASD L 1B R v 5T R S0 A e G R AR U R R B 4 2 R R R S
)X FHRFEA R A — A FEA B B B 05 AR AR 3 B 8 ke DA AR R LE R AL
LM P 5 e 4y Ak BT SAORE BRAE O T A - T i AR A e IR R e 1 P R B — A K R
WFFE BT B4 B O A HH RDRE BT A o A SRR ST BT BEOC % L W A 0 — P G S T i A R
A% 0 MRBIE TS BT REAT 2 75 A7 T 8 UG 00 220 28 5C B 20 R ) 40 L S OS] A o1
Blo LA EPIASFR A6 50 I 0 A TC 1R 5 BRI UEHRE I8 2 15 5 B AR 2 15 A T AN H O Y
WEFELE R RO FE 4 R T B 22 7 S5 I . 0 7 o A B L i o ) L A
So—E B BAE LS T AL R A REWT AR Z W Z M2 0. LR e 4R I AE 25 2 )5 o W %A L L
FEOFVPAL & 155 B0 I ) A0SR A A AT Al DR L 032 R i 5 A T X R
O T8 H AL BT A A i . (HOR L A A B i AR 2% UL D R X L i A — il
AR ISCAAR R o RV BRI b A 0 - 18 SCTFIg R 20 19 5 1 i B ikt S 5| A i A 4. X8 T
AN RLIE B 7 AR TE T 06 20 S DA

3. WHBABETRA . A ] AU 7Y ) ¢ B 1A R AN AL BV ERCRE T 9 45 3 5 i A BF 5 1R 2k
F1 7 OB ARG 5 e — B AT 5 B 4518 IR A XRS5 SR AL B 7 [R) 25 07 T kA7
AT, 25 i B AN — D48 B 2R 26 17 3 18 0 20 A7 7 1 88 S0 AR IR IR 17 38 S Jo 4
AR . AR SR AR 3 X A E T U0 SCRR AR 3R A2 ok = A THT 1 gk R 52 ATl 81 B e B3
2 3 BOX PR DL KA

Z RO

FIBFN KT IHE T T AR E A R A O R T W T B A 1) ) 2 R — L
BARIPEME TS . A R AW IR 5> 0B AR ED L R IR 18 45 B 2 45 = A il 5
F ] 2 B R R 1Y

11. Human footprint in Tibet ; Assessing the spatial layout and ef fectiveness

¢ 162 -



B+— WMEAST® ——————

of nature reserves?
5. Discussion

5. 1. Comparison with global datasets

F— DT AR T U SRR TR L WA RS SRR EE R B X L . THg R g
s R R AR AR A JE 2 P LA R4S AN E o OS2 U o (R, 352 2 o vl UAR 6 2 b A0 3 98 SO
ToRSEINE 4. RFEAEI LR S O HATZ AR @I FH S R E R L F fE
i 35 N

DBecause of the simplicity of the global method for mapping the human
Sfootprint (Sanderson et al. , 2002; Venter et al. , 2016), we adapted it and took
five categories of human pressure into consideration to map the human footprint
in Tibet for 1990 and 2010 using more accurate data at the regional scale. @ This
method could also be used in many other case studies by taking characteristics at the
regional scale into consideration (Allan et al., 2017; Gonzalez-Abraham et al. ,
2015; Tapia-Armijos et al. ,2017; Woolmer et al. , 2008). @ In addition, with
the advent of the era of big data, crowdsourcing and Google Earth have been used
to create maps of human impacts (Seeet al. , 2016) ., which is a more ef fective ap-
proach compared to traditional geographical information system (GIS)-based

mapping methods.

A B FEE RN IRAE T BN . EERK R T I ARG L (DA O, i@
151 R AT B ST RS L 2 R I 4 R 7 vk A Ok BT B DR M AE AR 5 ok LR AT 0
JERN 5 BARIES ST, 7EMCEERE -, DUSEORS ¥ i DX S804, % P8 K 1990 ~ 2010 4E A A28
BT . AXEFR I A O LUAE R 200 07 XL 28R T A B A T A A AR —
HT 8. (DUAbE A A /N EARF . 78Ul BB J7 3 8 A B L 38 SO 38 o 51 F ek i 77
AL, Horb g 2 55 SCER 200 & T 2002 4R F0 2016 4F . AR CART 2018 4,
BFRICR A XA G AR G352, R H gl T 2002 4 69 SCHR A T RE WA R 1R
XoF AR DG 45 5 1) AF 9 3 T T AN T 8 AN AR T S AF AR N G SR B AR R RE S AN L . (3) )
@ 38R T T XIUREFRIE R 5 0 e SCHE i iR E T E R A aEsE . KA Xl
SR 38 2ok Hi B ST R A B S e B NS R I T 0 AT LA AT DX S B HE AR, AR L ke
PR T ARG B 507 s T AR L AR 8] TR, (DA AEE I T H T
KA B AR 9 22K 5 crowdsourcing Fil Google Earth & £ 9z HI 5] 1 52 e 252 i b 151 /) )
YEET . 5%% GISHI I LML E AR . GOMOMBREFHUEH T .8 P kB ER N
Jz T A HE 6 RN R R SO A AE I B IR S TR TR IR R AE 5 F A i 2
Ti LT AR A A K. A DL BT TR LR B

(1) A R HI B A5 8 I8 2 R ih e &8 4 1 5 1 .

O FFTT WL =05 3 MEHE A0 P9 25 37 Wb L ff BHPE 22

@® LiS, Wu], Jian G, et al. Human footprint in Tibet: Assessing the spatial layout and effectiveness of nature re-

serves. Science of the Total Environment, 2018, 621.:18-29.
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(3D 1E P W FE AN R I 385 5 | SCHik 3> DL B U B 2 — i (E A AR A S5 1 5 T ik
Horpr, 51 I SCHREE S 2 RUARAT » & ARGy B R e 8 LBy o i i 3
OISR A A SCHIFFE B9 & B . 0 SRR I 5 5 vk B0 R8I . IV I TR I8 R Y T

(A
(5) ¥ KBS SCHF 5T 04 B 37 M 25 07 1T A 08 » e 4 T W 22 L5 L TRl I S RE S 45 1 L
PR AR B A 6 6 5 1

T AEFA ARG 11 R 5. 1 W HY IR S A

D Next, we compared our results with the human footprint map from the
global datasets (Venter et al. , 2016). @ Because of the dif ferences in the human
pressures considered , the absolute value was not com parable. @ Therefore, the val-
ues were normalized be fore comparison and we only considered dif ferences in the

spatial pattern and changes in the human footprint.

A O WG ) F B 5 45 515 4 BRI 4R 19 NS e 38 PR R AT FR A T B HE 280 B T 2 3
AT T BT T A4l A SRR ST N A I A PR R T T 5K (D AR SR ER A
eI AS AN (2) 45 & Bk WA BT AU — 38y N . X PI R 7 i AR o B A I
20y PURMR AR SEEBEIBAmZENMNE . IO T T ARENZESR . 2T
XA AEAT HER LR . R T XN B —SE T N s . A OB B A Q%5 .
PRI %o 3k B BB R AT T AR EAL AL BRZ S A HEAT B . JF Bk — B8 L BF A i s Rl R =X
FINZE L AR ] Y 22 5 o 1Mo A 10322 SR 167 4 AR I o B0 R T 1 800 5 B2 AT A o fb Ak
PR IS [ It vl 5 2 1 0 5 B 9 B 2R A s B s ) A N 2 A A A X A T TR
XX — B, AT -

(D RN FE A SO AR 2L, T RIS 58 N A 2R 4T — v 4 i 22 AR a0 22 52 AL

() HE PR F R NAHS L2 A3, I Bl EE R RA X MR,

(3) ¥ WA 43 94 1) SR 18 T 5 1) 25 o Y e, SR O AL

PR 255 = B 4 #r

@D Both sets of results show that the regions with a large HFS and signi ficant
growth in the score were located in the central and eastern parts of Tibet and the
regions with low scores were in the northeastern part (Fig. 8). @ Howewver, the
magnitude and scope of the growth identified in the current study were greater
than those o f the global datasets, possibly due to the more comprehensive and accu-

rate data that were used in this study. @ Specifically, the roads, railways, and

pasture land datasets used in the global datasets were static while they were dy-

namic in this study. @ The influence of the Qinghai — Tibet highway and railway

on the ecological environment is shown in Fig. 8 (a3). & Howewver, this influence

is not revealed in the global datasets. ® The major roadways in this study include

ex pressways, national-, provincial-, county-, and rural-level highways , but they

were unavailable in the global datasets.
TERT M B b A& S T WM T A 4 T AT A AR 1 Ak B CECE LU D L RS = B
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A AR G M 7T 2 AT TR A 2 A I M S AR T RO FE R R AR AR O AR AR L BE ST A
R RIS BE ARG B R T BB S O . oAb A3 B4 [k B0y 22 5, 2 40 1 1 vl fE
AR IS ERL S RV Al P 0 S e R O A Kt . RO AR 2T 1O AR SRS R AP AE
o B FE S BRBE 4 v L 28 0 Bk AN O 1 RO S S I (RS L DL R R R S A A

TESR D~ QM A AR A B BRI S X AR S IR S R 2 BR U R P A R B R 8. OF
Hill i M QO F il 2 MR T8 AFIE 45 R -5 BRI SR 45 2R 1 B 22 52 B ARAS D I B AT
ZNNT TR 3 22 o S S TR T OGE A 5 1 R T A (LT 2 R R A 4 BB £ PR JC R AR
A LAUE % BOR — AR R 2 M 1 B Y R BRI AT 45 5 AN s UL 2 RN AR AT 8l
A GE AT QAT AT A B R OF 0 AT 3 S S B RN XX — B BLAS T

CLREBIEFE 45 2R 55 B R BB BILRG B30 147 08 L o A2 TE 5 B R AT 58 1

(2) 24 % BUAN AR I A7 774 1) 2 SR 4 L L R B 22 S Sk L O 7 A5 BILAR B

AT 2 26 DU B 64 0 A

D The major roadways in this study include ex pressways, national, provin-
cial, county, and rural-level highways, but they were unavailable in the global
datasets. @ The global human footprint increased by just 9% over the 16 years con-
sidered by Venter et al. (2016). Q) However, the value for Tibet increased by
32.35% during 1990-2010, indicating that Tibet is a hotspot of growth in human
activity and it is threatened by more human pressures. @ This can be of great help

in terms of informing relevant policies and practices.

A B B AT OR SR BE i E EEE  —J7 T 5 R BCRAR L AR 25— B ]
A BRI AN T 900, WA FE X ENH I T 32. 3500, IRLHCRIF 5 X2 A 315 3l 1 4 i
X, 52 3 7SR NSEIE T 55— . AT 5T XY S BEAE AR X T A DG R S S ke 2
R HE et THRMSENE. ABMES R

(X IFFEANAE L o3 B AN B G LA » B 4 4 3 19 S alh S 4 R L BORR A Bk . X
Tifi ) 2 5 S 5 1 AR AR

DA S 56 88 3 19 43 #r

5. 2. Optimization of the spatial layout of nature reserves

@Our results show that the HFSs inside the NRs of Tibet were generally low
when they were created. @ Therefore, thereis no need to remove most human activ-
ities from NRs during the management process,although 34.47% of the area of
Tibet has NR status, which is greater than any other provinces in China. Q) And
the use of land as a NR does not significantly af fect the economic development of Tibet
because of the excessive restrictions on human activities inside NRs. @ There is little con-
flict between ecological protection and human activity in Tibet generally, and the over-

all spatial layout of NRs is considered to be rational.

e —BEE O~ O, el rotss i — kB IR T gk T 1 s, BRI N 7
B AR A PR 34. 47 00 B X AL T AR ORI DORZS X — i T R AR e
iy ABJE B A Wb ZORE R Z BRI SN F AR IR R Bk . fRTIA 25 2R Ok B0 + 2B AT HE1S . X Fh
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T RIS B ER N . Q) ~ @)X HE S 1Y AR BG40 DX T 52 3 s 4R
XS 2855 KA 7 R . R A A AR NS S R BB g R LA AR AR A
DX B SR S A A R B = 5 A . DUR SR A BLEEY
(1) FE Z G5 R IE 8 48 L D R L X Fh 5 A O U2 B 54 5 3L 3R 0K % SO T . (E
FATHEE T — B
O Howewver, the spatial layout of national and provincial NRs in Tibet can
also be optimized in terms of their human footprint. Q) There were 12 of the 22
NRs investigated where the HFSs were larger than the average value for Tibet. Q)
Major roads pass directly through the Qomolangma ,Gongbu, and Markam Yun-
nan Golden Monkey NRs, and further investigations are needed for these sites. @
To conserve biodiversity and ecosystem services in these areas, the government
needs to take more ef fective measures. such as removing some human activities
(mining smajor roadways , villages, and towns). @ Alternatively, if the spatial
extent of these NRs is irrational Ce. g. , including areas of low conservation value-
and failing to cover the main conservation targets), the government may need to

adjust the boundaries of these NRs.
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OFor example, during the establishment of Qomolangma NR , the local gov-

ernment designated the whole territory of Dingri, Nyalam, and Jilong counties

as the NR, and even some towns were designated as core zones of the reserve. @)

This was irrational and resulted in inef fective management , while also restricting

socio-economic development in thelocal area. ) The government now plans to remove

villages from altitudes higher than 4500 m from the reserve, and will also adjust the

boundary of the reserve to exclude urban areas with a large population from the NR

(Deng, 2017). @A similar situation exists in Gongbu (No. 45 inFig. 1) (Luo and

Meng , 2014) and Black-necked Crane at Mid-stream of the YarlungZangbo (No. 3 in

Fig. 1)NRs(Xu et al. , 2009). @ The removal of human activities inside these re-

serves and the adjustment of their borders are urgently needed.
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D1In addition , attention should also be given to regions without protected are-
as s where intense human activities occur s but are also very important for biodiver-
sity and ecosystem services. @QFor example sthe southeastern part of Tibet does not
currently have any protected areas, but it has been identi fied as an im portant loca-
tion for the conservation of amphibian diversity (Chen et al. , 2017). @It is also
an important area of key regulating ecosystem services ( Xu et al., 2017).
@ There fore,studies are required to assess these conservation needs be fore the area

is disturbed by human activities.
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5. 4. Limitations and future work
DAs a remote area s data availability in Tibet is poor and inventory records

lag behind those of the mid-east regions of China. @ In this study , the population

density, grazing density ., and nighttime lights data for 1990 were unavailable in

the mapping of the human footprint, so extra polation ( for population density

and grazing density data) or replacement with data of neighboring years (night-

time lights data for 1992) were carried out. @Sothe human footprint of 1990 ac-

tually represents that of the early 1990s. @Moreover, the geographically explicit
grazing intensity data for Tibet were unavailable , and there fore county-scale da-

ta were used. &) This may reduce the reliability of results at 1 km resolution con-

sidering that the average area of counties in Tibet is about 1.66 X 10" km*. More
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and better data are necessary to improve the analysis in future work.
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D The selection of the human pressure indices and the influence of score as-
signment also need refinement. QAs with all attempts to map cumulative activi-
ties , we did not fully account for all human pressures, including tourism (Tian,
2016) and pollution (Guzzella et al., 2016), which makes this a conservative as-
sessment of the likely threats. @) For example ,studies have shown that traf fic vol-
ume also influences the ecological environment (Theobald, 2010), but the unavail-
ability of traf fic volume data at a 1 km scale forced us to neglect this human
pressure at present. @ Sanderson et al. (2002) also suggested that understanding
how human pressures quantitatively translate into impacts, or how they should be-
weighted against each other, is an important area of study. O Taking Qinghai-
Tibet railway as an example , we know that the distance people travel from the
railway varies in dif ferent places of Tibet, and therefore their influences on na-
ture are dif ferent. ©In this study ., we only assigned the same influence scores to
the same distance based on relevant studies at regional scale (Chen et al., 2003;
Chen et al. , 2007; Li et al., 2010; Li et al., 2017b), and on our own expert
judgement regarding road construction in Tibet (Peng et al. , 2007; Zhou et al. ,
2008). DMore evidences concerning the influence assignment of human pressures
in Tibet are necessary to overcome this limitation and improve the accuracy of the

analysis in the future.
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