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OBJECTIVES

Project:

€ To optimise the impact of large-scale revegetation on the

water resources of the research areas in both countries

Australian Centre for
International Agricultural Research

Suitability mapping:

€ To select the models to assess the suitability of main species in
Coarse Sandy Hilly Catchments (CSHC), and

@ To provide the results to stakeholders for CSHC re-plantation

scheme




Model selection: theory

Species distribution is mainly controlled by climatic, landscape, soll
conditions and other resources.
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(1) Resources: consumed by the plant e.g., CO2;

(2) Direct variables: not consumed by the plant yet have a direct physiological
influence on growth e.qg., pH; and

(3) Indirect variables: no direct physiological influence on growth, they are
correlated with species distribution due to their correlation with variables.
(Austin,1987)

In any vegetation site suitability assessment (or predictive vegetation
mapping) exercise these variables can either be continuous or categorical

There are many models dealing with this problem




Model selection: theory

Criteria for model approach selection :

¢ the goals of the project ; and
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e 4@ the data availability (meaning both spatial environmental
variables and either a database of species presence data, or
rules defining the species’ requirements or tolerances).




Model selection: model for CSHC

The CSHC vegetation suitability mapping has the characteristics of:
(1) being general;

(2) not incorporating disturbance and dynamics;

(3) is over a large spatial scale; and

S,
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wmmcoenme (4) Will not incorporate climate change effects
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the range of models could be either empirical or mechanistic, and

(1) the variables used can be any combination of resources, direct variables, and
indirect variables.

In our case, the conceptualisation of criteria for model / variable selection for
predictive vegetation mapping has not assisted refining the options. Hence we
are limited by readily available datasets (both spatial layers and knowledge of
species resource needs).

This is what drives our selection of implemented a Boolean model — or a discrete
gradient approach — we allow for multiple species in each grid cell




Model selection: theory

Model selection and criteria
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Criteria for model selection. Examples of considerations for modeling vascular plant species in
space and:or time, given a set of possible criteria to reach the project goals, CC: climatic
change. From Guisan and Zimmerman (2004) Ecological Modelling




Model selection: model for CSHC

Environmental Variables:

1. Annual precipitation (R)—from Lingtao and Tim’s work

2. Air temperature (D) )—from Lingtao and Tim’s work
3. Land position (I) )—from DEM improved by Qinke
4. Soil pH (D)— from soil map by Xiaoping

5. Soil TN (R) — from soil map by Xiaoping




Suitability mapping: flowchart
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taking into account priority and land limitation




Suitability mapping: species selection, land position

definition and suitability assessment

Code M athe e Sroweth Chine == Latin MName
FMumber form rlarme
1 = Weas T Bk Pinus tabwliseformiis S arr.
= e T |=F = Betulz Platypihyiis Solk
_ Weas = L S=4E Arrnegadsiues davidiana (Sarr) Code Woe e
e nes
4 wes = = rldHs Rosg xantfhing Lindl
= Weas T ir =4+ pErcLs ot ngensis Moz
=T W es T I=E 1) Lifrrries s il
T W es T ~1-a+ 4= oS Sirro il 2
= Wes T jLllE =] Platrciadu s ornentaliis (L)
Australian Government W es = FFI= WRerx negunco Linn o war heteropfnsa (Franci]
Australian Centre for =]
International Agricultural Rescarch Sehd
10 Wes = bl i ]| Sopmirara of awicli
11 = ra T =k s Robinia psewdoscis
12 = Weas T S44p Salés mmatswudans
1= as = B SRS LS war. =anoss
14 W es T L #Er Popualius dawvicliians
15 = W es = BEiE=—7T DIstrsopm sis davicizne Deche
16 = ro = EoAERA Arrrpha froutico s
17 W es = o= Elzeagrnus angustifoliz
15 =~ W es = B3 Caragalng rricropie s
19 = Was = FFap Salbs posairrogn hila
20 W es = EE=E 1] T armarbc s
21 W es = L= ;1] Salbs chellophile Schnaeicler
22~ Wes T B4 A Nsnthus sfissinms
2= Weas = PR Hipmoes e rharmboides
24 W es T = Pooathayans Rehcf
25 Mo T Frest+s Popuilizrs aibace
25 Weas T HE Prunus davidfisns
27 es T =5 Frunus arnmeniana vwar. Snsug
== e T ESN=F: Popuinus tormenttoss carr
29 = Yes T ald k4= Fogaaliars hopaeliensis
=0 Weas T IR N sius dormesticae Sorld .
=1 = =1 T Hd Phere s v tsolhn aeioie s
32 Yes T == T ofussibe L.
=35 W es T FE+HE Suciians reolis
S W es = =L AR FHanthoce ras sorbFolis Sge.
S5 Was T FtHde P s batulaaefol
=6 W es T FpLd=t Tataima Fuangel A e
=37 Weas T = L ET SRS faafakias T
i Mo T EatTAE FPopuiis rigra war thevesting (Dodse) besin




Suitability mapping: species selection, land position

definition and suitability assessment

Code number TN (%) pH precipitation (mm) Temperature July (°C) Land positions
*1 No limit 5.6<pH(<6.5) 200=R(=400) T=14 LM, NFS, RM
*2 No limit 5.6<pH<6.5 R>400 No limit SFS,RM
*3 No limit No limit R>200 No limit SFS,RM
4 No limit No limit R=>400 No limit (SFS +),RM
*5 No limit No limit R>200 No limit RM
*6 No limit No limit R>200 No limit SFS,NFS,FB,RM
*7 =0.05 No limit R=>200 No limit SFS,NFS.,FB
*8 No limit No limit R>200 T=14 (LM +),SFS,FB,RM
9o No limit No limit R=>200 T=14 SFS
Australian Government o L
Australian Centre for 10 No limit No limit R=>=200 T=14 SFSs
International Agricultural Research *11 No limit No limit R=>200 T=14 (LM -), SFS,NFS.,FB,RM

12 No limit No limit R=>200 T=14 (SFS +),FB
13 No limit No limit R>300(400) T=14 SFS,RM
14 No limit No limit R=>400 T=14 (NFS +),RM
*15 No limit No limit R>400 T=14 (NFS +),RM
*16 No limit No limit R>200 No limit (LM +),SFS,FB,RM
17 No limit No limit R=>=200 No limit SFS,FB,RM,
*18 No limit No limit R>200 No limit LM,SFS,FB
*19 No limit No limit R>200 No limit FB,
20 No limit No limit R=>400(200) No limit (LM -),SFS,NFS,FB
21 No limit No limit R>200 No limit FB,
*22 No limit No limit R>200 No limit LM,SFS,FB
*23 No limit No limit R=>200(400) T=14 LM,SFS,NFS,FB,RM
24 =0.05 No limit R>200(400) No limit(T=14) (LM -),NFS,FB
25 =0.05 No limit R>200(400) No limit(T=14) (LM -),FB
*26 =0.05 No limit R=>400 T=14 LM,FB,RM
*27 =0.05 No limit R>200(400) T=14 LM,SFS,.FB,RM
28 =0.05 No limit R>500(400) T=14 LM.FB
*29 =0.05 No limit R>200(400) T=14 NFS,(FB+ ),RM,(SFS-)
*30 =0.05 No limit R=>400 T=14 LM,FB,RM
*31 =0.05 No limit R>400 T=14 LM,FB,RM
32 =0.05 No limit R>400 T=14 LM,FB,(RM -)
33 =0.05 No limit R=>400 T=14 LM,SFS,FB,RM
34 =0.05 No limit R>400 T=14 LM,.SFS
*35 =0.05 No limit R>300(400) T=14 LM,SFS,FB,
36 =0.05 No limit R=>=400 T=18 NFS,.FB,(LM -)

e} T=18 NFS,FB,(LM -)




Suitability mapping: species selection, land position

definition and suitability assessment

Identities
Name Description
Austratian Slope (°) Aspect (°) Curvature  River buffer area
=" Liang_Mao and high flat
LM <0.8 N/A >=0 N/A
area;
SFS South facing slopes 0.8=<& <15 >=270° <90° N/A N/A
NFS North facing slopes 0.8=<& <15 90°=<; <270° N/A N/A
FB Flat bottom <0.8 N/A <=0 In
SSG Steep slope and gullies >=15 N/A N/A N/A
RM Rock mountains Derived from the soil map




Suitability mapping: species selection, land position

definition and suitability assessment

Yuan: Plain highland covered
by deep loess. Generally big
and flat

Australian Centre for

Mao: Small quaquaversal hill,
looks like a steamed bun.

e

Liang: Striped highland between "
gullies with quaquaversal top
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Suitability mapping: binary maps:

Double LUT: 5 vb_cspecies [Localion: (102369 182003

1. vbcode = 20421422423+ 2n 32] Property | Value
Oide_ID 32

2. vbcode (——> value Vae 33

Count 1331533
Vbecode 2245297

_ 110°12'E 110°24'E 110°36'E g";q

: ; ' ! ' Sp2

Australian Government . . . T 03

nermlan Cntre o SU|de SUltablllty i (a) SES
of common Species /S

Spb

Sp?

Sp8

N Spl1
Spl12
Spl1b
Spl6
Spl18
- 37°36'N 5p19
Sp22
Sp23
Sp26
Sp2?7
Sp29
Sp30
Sp31

(b) =

- 37°24'N

- 000 —-0O00—-0000—-0—=-0O—==000—0

~~
Q
N’

W s 115 T2 Wles
W: e s T2 Wl
W e 7 ez Il
W ] s e s
Wls 1z "]t BEles M2

=: %IE:Z al =z: =23 0—5:1u0 km

«| | »] 4] | i




Priority area selection

SSG and buffer zone[

sLand position SSG areas are
too steep and any disturbance
on land surface will cause

Australin Government severe soil erosion, thus this
et Ao Recarc SSG is not for afforestation, but

left for natural regeneration.

«It also implies that the area around SSG is critical to the
soil erosion control, and need more attention.

CSHC SSG SSG_100 SSG_200 SSG_300
Area (km?) 112,728 15,766 20,961 34,911 44,259
Area (%) 100.00% 13.99% 18.59% 30.97% 39.26%

100 Meter Buffer Area in ZhongZhuang Catchment

200 Meter Buffer Area in ZhongZhuang Catchment
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300 Meter Buifer Arca in Zhonghuang Catchment




Land limitation

Replantation will not occur in areas that currently are:
Water, urban, forest and possibly basic agricultural land

Australian rnment
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Potential Afforestation Area without Basic Farmland Porential Afforestation Area with Basic Farmland

in ZhongZhuang Catchment in ZhongZhuang Catchment
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