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Phan 2 — Mé hinh khéng gian

e Spatial interpolation

» Kiém dinh tw twong quan trong khéng
gian - Spatial autocorelation tests

e Mb hinh kinh té lwg'ng khéng gian -
Spatial econometric modeling




Spatial modeling

» Tao thw muc Spatial Modeling & Desktop, copy cac
files sau day:

o

o

counties.sdc (g0m c6 4 files.c6 ciing mOt tén nhwng khac
dudi file) c6 cac thong tin vé nhan khau hoc.

PRISM_ppt, PRISM_tmean, PRISM_dem la cic file anh
(raster) dO phéan gidi cao (4km cho moi pixel) vé lrong
mua, nhiét do trung binh hang nam, va dia hinh cla 48 bang
nwdc My. Don vi la dd C, mm, va m. PRISM dwoc xem la dv
liéu khi twong tot nhat & MY, do trudrng Oregon cung cap.
farmValue.xls 1 file chtra thong tin gia dat ndng nghiép (don
vi: $/acre) tai mOi county (hat).

station_data.xls la file ch(ra théng tin v& cac quan sat khi
twong (nhiét do trung binh, ll/gng mura trung binh) cla cac
tram khi tong khap nwdc My tw cudi the ky 18 dén 2014.

Mbi tram c6 théng tin vé toa do va dd cao
(longitude/latitude/altitude) va nam quan sat.




Budc | — kham pha di liéu

e Poc d¥ liéu vao ArcGIS

* Properties -> Open Attribute Table

» Loc phan khu vire quan tim (48 bang lién ké
— contiguous states), Ilru thanh file rieng.

» Doc di liéu PRISM, Iyra chon mau hién thi
phu hop (nhiét dO cao -> red, thap -> blue;
lgng mura cao -> blue, thap -> red; dQ cao
thap -> trang, cao -> den ...)

 C6 nhan xét gi vé cac ban do di vé? Co
hop ly khong!?




BwOc 2 — spatial interpolation

* Dung d( liéu thu nhap dugc tlr cac tram

khi trong dé vé& ban do khi twong cho
ca nwoc

* Doc di¥ lieu station_data.xls: dung
ArcCatalog dé import di¥ liéu bang toa
do (X,Y,Z) va hé toa d0 NAD 1983, lwu
thanh file mQi co tén station_data.shp

cung mOt thr muc. Add station_data vao
ArcMap

e Nhan xét? D liéu c6 day di khéng?




Bwdc 2 — spatial interpolation (cont)

* Vao ArcToolbox/Spatial Analyst Tools/Interpolation/IDW

e Chon input feature la station_data, Z value la tm hay prec
(gia tri muOn tinh), output raster la US_tm, r6i OK

* Filevrataorala temperature surface — nhiét d0 trung binh
bang cach |4y binh quan gia quyén, vOi quyen sO la nghlch
ddo khodng cach tlr mdi tram khi twong dén dia diém can
tinh (tai sao?)

T="H

>,

 Co nhiéu cach tich trong sO khac nhau.




So sanh gilra ban do tw tao ra v&i di¥ liéu
cUa PRISM

o Cat loc phan di¥ liéu ndm trong bién gi¢i nuwdc My:

(¢]

Dung cong cu Data Management/Generalization/Dissolve dé tao
bién gi¢i nw&c MY tw file counties, save vao file US_border.shp

Dung file US_border dé cat loc di¥ liéu can quan tim tir file
US_tm bang cong cu Spatial Analyst/Extraction/Extract by mask.

Input raster la US_tm, mask la US_border, output raster la
US tm_selfie.

Kiém tra don vi:ban do US_tm_selfie 1a 1/10 Fahrenheit (F),
can phai chuyén thanh d6 C theo cong thirc

C = (F —32)*5/9

St dung cong cu Spatial Analyst/Map algebra/raster calculator,
chuyén doi twr F sang C, liu dw@i file US_tm_self f




us_trm_self_F

Value
™ High : 24.7442

L
Low : 0.523762

PRISM_trnean_30yr_normal_

Value
™ High : 25,5633

Low:-5.47292

Day la ban d6 ching ta vira tao ra, $0.




Thwc hién cac bwdc trong tiy voi lvgng mura
» Tao file US_prep_self

« Chuyén tlr 1/100 cla | inch (station data) sang 1/10 mm (PRISM)

Us_prep_s_mimim

Yalue
M High:3310.24

|
Low : 39,3976

PRISM_ppt_20yr_normal_dkml

Yalue
M High: 5983.99

|
Low : 46,75

Not bad!




Spatial econometrics — kinh té
lwg'ng khong gian
» U&c lwong gia tri dat néng nghiép bang diéu kién

tW nhién va nhan khau hoc.

> Diéu kién khi hau tot (nhiét do, lwong mwa) -> ning
suat cay trong cao -> san lwong cao -> |gi nhuan cao ->
gia dat cao. Lwu y tinh phi tuyén cUa khi hau.

° Khu vipe dong dan hay c6 thu nhap trung binh cao -> gia
dat cao

o Cac dac tinh khic cla dat nhw do phi nhiéu, dd dm, kha
nang chOng séi mon...

Log(Value) = F(T,P,D)=B,+B,T+B,T°+B,P+B,P°+vy,D,+...+v,D, +¢

> Gidi thich y nghia clia cac hé sO beta, gamma?




Spatial econometrics

e Van dé: cac quan sat gan nhau anh hWO’ng Ian

nhau (spatial spill-over) -> vi pham gia dinh cua
CLRM -> OLS estimator?

* Nhirng khu dat co _gia tr] cag thwrong nam gan
nhau, néu khong xtr ly van dé twong quan khong
gian s& dan dén woc lwong sai.

» Moran’s | test: kiém tra li€u cac quan sat co ty
twong quan theo chieu khong gian hay khong.

H, : no spatial autocorrelation
H, :reject H,

o Kiém dinh Moran’s | c6 phan phdi chuén




Bwdc | — tao file dir liéu tW cac
nguOn khac nhau

» Merge file farmValue (gia dat néng nghiép
trung binh tai cac county) vao file
counties_lower bang ma fips

> Add field “cntyfips” trong file counties_lower,
dung field calculator, chon Long integer, rOi chon
FIPS. Ly do la FIPS la string (bién chu0|) phai tao
bién cntyfips la bién sO de merge vOi file
farmValue

> Add farmValue vao ArcGilS, kich phai chu0t vao
counties_lower, chon Join and Relates/]om/chOn
cntyflps 6 thr nhat, di¥ liéu gia dat 6 thr 2, va
ma county (fips) 6 thwr 3, OK




Bwoc | — tao file di¥ li€u tr cac

nguOn khac nhau (cont)

» Kich phai chudt vao
counties_lower/Data/export data/ save
di¥ liéu dwdi tén county_value.shp. Kiém
tra xem file nay di c6 di liéu gia dat
chwa!




Bwdc 2 — Nhap di lieu khi tiro'ng
(nhiét dQ) tw cac file m¢i tao
(US_tm_self fva US prep mmm)

e 2 hé théng dinh dang file khac nhau: gia dat Ia
polygon (file co dinh hinh), con khi tw@ng la raster
(0 diém).

 Tao diém trong tam (centroid) dai dién cho
mOi county, sau dé gan gia tri khi twong tir
cac file raster khac vao moi centroid

e Data management/features/feature to point.
Input feature la county_value, output feature
la county value centroid, OK




BwOc 2 — nhap di¥ liéu (cont)

» Kiém tra xem cé phai mMOi county da
dwoc dai dién bang mot diém chwa?

o Spatial Analyst/Extraction/Extract multi
values to point. Input feature la
county value_centroid, input raster la
US prep s mmm, OK

e Spatial Analyst/Extraction/Extract multi
values to point. Input feature la

county value centroid, input raster la
US tm_self f,OK




BwOc 2 — nhap di¥ liéu (cont)

o Kiém tra xem file county value_centroid
da co du dir liéu chwa?
> Liu y tén bién c6 thé bi thay doi tw ddng khi
merge néu ban dat tén dai qua




Spatial autocorelation tests

o Kiém tra xem gia dat néng nghi€p cé twong
quan khong gian hay khong

 Spatial statistics/analyzing patterns/spatial
autocorrelation. Input feature la

county_value_centroid, input field la gia dat
(farm1982.. 2002) Con lai la mac dinh. OK.

* For farm1982: Z-score=44.5, p-value=0.0000
-> reject Ho -> c6 hién twong spatial

autocorrelation. Lam twong t cho nam 92,
97,2002.




18

dat niam 1987 (trén) va 2002 (dwdi)

o 7

0 gia

Ban d




Spatial econometrics

Log(Value) = F(T,P,D)=B,+B,T+B,T°+p.,P+B,P°+vy,D,+...+v,D, +¢

» Tao bién log(value), T2, PA2
> Add field/lvalue82, chon float, 6, 12, OK.

o Lwru y Ioc nhirng quan sat co6 farmvalue>0
bang cach Select by Attribute/chon
farm1982>0

T2= [us_tm_self] * [us_tm_self]
P2=[us_prep s ] * [us_prep_s ]




Spatial econometrics (cont)

* Spatial Statistics/modeling spatial
relationship/Ordinary least square:
° Input: county value centroid
> Unique ID: cntyfips
> Qutput feature: farm82_ols
> Dependent variable: [value82

o Explanatory:us_tm_self,us_prep s ,T2,P2,
POP0O0_SQMI (mat d0 dan s0), vy, OK
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ch y nghia?

l_l},_] Summary of OLS Results

----- ID Variable Coefficient StdError t-5tatistic Probability Robust_SE Robust_t Robust_PrVIF [1]

----- ID Intercept 6229272 0.043403 143522551 0.000000* 0.047892 130.070206 0.000000% --------

----- l_:] POP0O0_SQMIO0.000641 0.000028 22603587 0.000000* 0000125 5130302 0.000001*1.017476
----- ID US_PREP_S_0.000602 0.000023 25757874 0.000000* 0000033 18.417024 0.000000* 1662718
----- ID US_TM_SELF -0.024470 0.003180 -7.694253 0.000000* 0.004140 -5910177 0.000000* 1.809047
e i) T2 0.020822 0.004429 4724283 0.000004* 0004669 4481427 0.000010* 1.099210

1 P2 -0.055677 0.005468 -10.182146 0.000000* 0006573 -8.470243 0.000000* 1.049072

IB OLS Diagnostics

----- ID Mumber of Observations: 3018 Mumber of Vanables: b

----- L:] Degrees of Freedom: 3012 Akaike's Information Criterion (AIC) [2]: 5032485932
----- ID Multiple R-5quared [2]:  0.339735 Adjusted R-5quared [2]: 0.338639

----- ID Joint F-Statistic [3]: 209961001  Prob(>F), (5,2012) degrees of freedom: 0.000000*

----- L:] Joint Wald Statistic [4]:  667.715559  Prob(>chi-squared], (5) degrees of freedorm: 0.000000*
----- ID Koenker (BP) Statistic [5]: 234 489655  Prob(>chi-squared), (5) degrees of freedom: 0.000000*
----- ID Jarque-Bera Statistic [6]: 122839.853005 Probi>chi-squared), (2] degrees of freedorm: 0.000000*
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Geographically weighted regression
(GWR)
» Spatial statistics/modeling spatial

relation/GWR/..., save dwQi file
farm82 gwr

e Bandwidth parameter/distance, 5, OK
» Thay dOi cau tric ham, tiy bién cac lwa
chon dé kiém nghiém GWR




Phan phoi khéng gian cla sai sO sau khi da
diéu chinh twong quan khong gian

bty

1982

2002

J1L
1L




Tac dOng bién clia thay doi khi hau
dén gia dat
Log(Value) = F(T,P,D)=B,+B,T+B,T°+p.,P+B,P°+vy,D,+...+v,D, +¢

dLog(value)
dT

— ,81 + zﬁzT

e Tac dOng bién tuy thuQc vao nhiét d0 hay
lwo'ng mwa hién nay (baseline), c6 thé (-)
hoac (+)

o Lay nhiét do va lwgng mwa trung binh ->
tac dOng bién trung binh




Dy bao tac dong cua BPKH dén

gia dat nong nghiép

 Gia dinh 3 kich ban nhiét d6 tang deéu 1, 2,
3 do C vao cuoi thé ky 21 ¢ tat ca moi noi

 Gia dinh lugng mua tang 10, 20, 30% so Vi
gia tri trung binh hién tai ¢ tat ca moi noi

» Tac dong dén gia dat ndng nghi€p nhu thé
nao? Thé hién nhu thé nao trén ban d6?
> Back-of-the-envelope method: L3y tic d&ng bién nhan

vOi mlrc dO thay dOi

dLog(value)
dT

> COng gbp tac ddng cla mwa va nhiét do

*AT
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Lalitu e

S

458

&0

30

S0

30

Tac ddng clla BDKH [én ning suat
cay nong nghiép tai Hoa Ky

Projected Impacts - A1B.

Corn
Prajected Impact on Corn, A1B, SR Projected Impact on Corn, A18, MR Projected Impact on Com, A1B, LR
] ]
=] o
E o
=] =
o - ]
i i
£ E]
= =
n n
-y -]
] =]
= =
7 ]
1 5
- - - T ] - - - - - ] - - - -
&0 -an -0 0 100 50 -0 - 0 -100 50 -a0 -7
Langude Langiude Longitude
C 0% -AD=-<0 - Eee=AD - <20 - =0% 0w -<0 - M<-=A0 - M=-<20 - <40 - =0%  -A0=-<0 - M<-=-0 - S0=-<2)
Wheat
Projected Impact on Wheat, A1B, 53R Projected Impact on Wheat, A1B, MR Projected Impact on Wheat, A18, LR
= =]
o ol
- -
=] =1
o - ]
i &
3 3
= =
= n
-y -
] =]
= =
] ]
1 5
T T T ™ T T T T - ™ - T T T
50 -an L] £0 100 -0 1] 0 £0 100 50 -0 i
Ling fude Langlude Langiude
SR A0% - Be-<10  AD<-<0 - g0<-<90 - <20 CE 0%+ Bw-<10 -0<-<0 - @0 E-<-A0 <20 CoE 0%+ Be-<10 AB=-<0 - -20E-2-A0

S|

L]

60

£l




